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EDITORIAL

his abstract supplement unites the journal SLEEP and the

science of the SLEEP 2008 22nd Annual Meeting of the
Associated Professional Sleep Societies, LLC in a convenient
format. This special issue includes all abstracts presented at
SLEEP 2008 held June 7-12, 2008, in Baltimore, Maryland.

The abstract supplement provides all American Academy of
Sleep Medicine and Sleep Research Society members, includ-
ing those unable to attend the meeting, a glimpse into the new
ideas and latest research taking place in the fields of sleep dis-
orders medicine and sleep research.

Of the 1,159 abstracts accepted, 243 will be presented in a brief
oral presentation format and the remainder will be presented in
a poster format. Similar to prior meetings, the Program Com-
mittee elected to:

1) Group posters into thematic groups.
2) Display each poster on one of the three scheduled poster
days (June 9, 10 and 11).

The poster sessions will continue to be two hours in length to
allow attendees greater opportunity to view posters and interact
with presenters. Each poster has a unique four-digit number and
is assigned to one of the 19 categories listed below to facilitate
identification and location.

SLEEP, Volume 31, Abstract Supplement, 2008
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Category A — Neuroscience

Category B — Physiology/Phylogeny/Ontogeny

Category C — Pharmacology

Category D — Circadian Rhythms

Category E — Pediatrics

Category F — Aging

Category G — Sleep Deprivation

Category H — Sleep Disorders — Breathing

Category I — Sleep Disorders — Narcolepsy/Hypersomnia
Category J — Sleep Disorders — Insomnia

Category K — Sleep Disorders — Parasomnias

Category L — Sleep Disorders — Movement Disorders
Category M — Sleep Disorders — Neurologic Disorders
Category N — Sleep in Medical Disorders

Category O — Sleep in Psychiatric Disorders

Category P — Instrumentation & Methodology

Category Q — Healthcare Services, Research & Education
Category R — Molecular Biology & Genetics

Category S — Behavior, Cognition & Dreams

Attendees of the SLEEP 2008 meeting will experience a forum
for the discussion of new ideas and key research in the fields of
sleep medicine and sleep research. Our hope is that this experi-
ence fosters an environment in which members and attendees
obtain education on the latest basic science, clinical science and
technologies, which will further promote the continued growth
of the field through the dissemination of new knowledge. We
look forward to sharing in the success of this pivotal event.

David F. Dinges, PhD
Editor-in-Chief

Editoria—Dinges



© XYREM

(sodium oxybate) oral solution @
Brief Summary Rx only

!WARNING: Central nervous system

depressant with abuse potential.

Should not be used with alcohol o

other (NS depressants.

Sodium oxybate is GHB, a known drug of abuse. Abuse
has been associated with some important central nervous
system (CNS) adverse events (including death). Even at
recommended doses, use has been associated with confusion,
depression and other neuropsychiatric events. Reports of
respiratory depression occurred in dlinical trials. Almost all of the
patients who received sodium oxybate during clinical trials were
receiving CNS stimulants.

Important CNS adverse events associated with abuse of GHB
include seizure, respiratory depression and profound decreases
in level of consciousness, with instances of coma and death. For
events that occurred outside of clinical trials, in people taking
GHB for recreational purposes, the circumstances surrounding
the events are often unclear (e.g., dose of GHB taken, the nature
and amount of alcohol or any concomitant drugs).

Xyrem is available through the Xyrem Success Program, using

a centralized pharmacy 1-866-XYREM88® (1-866-997-3688).
The Success Program provides educational materials to the
prescriber and the patient explaining the risks and proper use
of sodium oxybate, and the required prescription form. Once it
is documented that the patient has read and/or understood the
materials, the drug will be shipped to the patient. The Xyrem
Success Program also recommends patient follow-up every

3 months. Physicians are expected to report all serious adverse
events to the manufacturer. (See WARNINGS).

INDICATIONS AND USAGE

Xyrem (sodium oxybate) oral solution is indicated for the
treatment of excessive daytime sleepiness and cataplexy in
patients with narcolepsy.

In Xyrem clinical trials, approximately 80% of patients
maintained concomitant stimulant use (see BLACK BOX
WARNINGS).

CONTRAINDICATIONS

Sodium oxybate is contraindicated in patients being treated
with sedative hypnotic agents.

Sodium oxybate is contraindicated in patients with succinic
semialdehyde dehydrogenase deficiency. This rare disorder s
an inborn error of metabolism variably characterized by mental
retardation, hypotonia, and ataxia.

WARNINGS
SEE BOXED WARNING

Due to the rapid onset of its CNS depressant effects, sodium
oxybate should only be ingested at bedtime, and while in bed.
For atleast 6 hours after ingesting sodium oxybate, patients
must not engage in hazardous occupations or activities
requiring complete mental alertness or motor coordination,
such as operating machinery, driving a motor vehicle, or flying
an airplane. When patients first start taking Xyrem or any other
sleep medicine, until they know whether the medicine will st
have some carryover effect on them the next day, they should
use extreme care while performing any task that could be
dangerous or requires full mental alertness.

The combined use of alcohol (ethanol) with sodium oxybate
may result in potentiation of the central nervous system-
depressant effects of sodium oxybate and alcohol. Therefore,
patients should be wamed strongly against the use of any
alcoholic beverages in conjunction with sodium oxybate.
Sodium oxybate should not be used in combination with
sedative hypnotics or other CNS depressants.

Central Nervous System Depression/Respiratory Depression

Sodium oxybate is a CNS depressant with the potential to
impair respiratory drive, especially in patients with already-
compromised respiratory function. In overdoses, life-
threatening respiratory depression has been reported (see
OVERDOSAGE). In clinical trials two subjects had profound CNS
depression. A 39 year-old woman, a healthy volunteer received
asingle 4.5 g dose of sodium oxybate after fasting for 10
hours. An hour later, while asleep, she developed decreased
respiration and was treated with an oxygen mask. An hour
later, this event recurred. She also vomited and had fecal
incontinence. In another case, a 64 year-old narcoleptic man
was found unresponsive on the floor on Day 170 of treatment
with sodium oxybate at a total daily dose of 4.5 g/night. He
was taken to an emergency room where he was intubated. He
improved and was able to return home later the same day. Two
other patients discontinued sodium oxybate because of severe
difficulty breathing and an increase in obstructive sleep apnea.

The respiratory depressant effects of Xyrem, at recommended
doses, were assessed in 21 patients with narcolepsy, and no
dose-related changes in oxygen saturation were demonstrated
in the group as a whole. One of these patients had significant
concomitant pulmonary illness, and 4 of the 21 had moderate-
to-severe sleep apnea. One of the 4 patients with sleep apnea
had significant worsening of the apnea/hypopnea index during
treatment, but worsening did not increase at higher doses.
Another patient discontinued treatment because of a perceived

increase in clinical apnea events. In the randomized controlled
Trials 3 and 4, a total of 40 narcolepsy patients were included
with a baseline apnea/hypopnea index of 16 to 67 events per
hour indicative of mild to severe sleep disordered breathing.
None of the 40 patients had a dlinically significant worsening of
their respiratory function as measured by apnea/hypopnea
index and pulse oximetry while receiving sodium oxybate at
dosages of 4.5 t0 9 g/night in divided dosages. Nevertheless,
caution should be observed if Xyrem is prescribed to patients
with compromised respiratory function. Prescribers should be
aware that sleep apnea has been reported with a high
incidence (even 50%) in some cohorts of narcoleptic patients.

Confusion/Neuropsychiatric Adverse Events

During clinical trials, 2.6% of patients treated with sodium
oxyhate experienced confusion. Fewer than 1% of patients
discontinued the drug because of confusion. Confusion was
reported at all recommended doses from 6 to 9 g/night. Ina
controlled trial where patients were randomized to fived total
daily doses of 3, 6, and 9 g/night or placebo, a dose-response
relationship for confusion was demonstrated with 17% of
patients at 9 g/night experiencing confusion. In all cases in that
controlled trial, the confusion resolved soon after termination of
treatment. In Trial 3 where sodium oxybate was titrated from
aninitial 4.5 g/night dose, there was a single event of
confusion in one patient at the 9 g/night dose. In the majority
of cases in all clinical trials, confusion resolved either soon after
termination of dosing or with continued treatment. However,
patients treated with Xyrem who become confused should be
evaluated fully, and appropriate intervention considered on an
individual bass.

Other neuropsychiatric events included psychosis, paranoia,
hallucinations, and agitation. The emergence of thought disorders
and/or behavior abnormalities when patients are treated with
sodium oxybate requires careful and immediate evaluation.

Depression

In dlinical trials, 3.2% of patients treated with sodium oxybate
reported depressive symptoms. In the majority of cases, no
change in sodium oxybate treatment was required. Four
patients (<<1%) discontinued because of depressive
symptoms. In the controlled clinical trial where patients were
randomized to fixed doses of 3,6, 9 g/night or placebo, there
was a single event of depression at the 3 g/night dose. In Trial
3, where patients were titrated from an initial 4.5 g/night
starting dose, the incidence of depression was 1 (1.7%),
1(1.5%), 2 (3.2%), and 2 (3.6%) for the placebo, 4.5 ¢,

6.9, and 9 g/night doses respectively.

In the 717 patient dataset, there were two suicides and one
attempted suicide recorded in patients with a previous history
of depressive psychiatric disorder. Of the two suicides, one
patient used sodium oxybate in conjunction with other drugs.
Sodium oxybate was not involved in the second suicide.
Sodium oxybate was the only drug involved in the attempted
suicide. A fourth patient without a previous history of
depression attempted suicide by taking an overdose of a drug
other than sodium oxybate.

The emergence of depression when patients are treated with
Xyrem requires careful and immediate evaluation. Patients with
a previous history of a depressive illness and/or suicide attempt
should be monitored especially carefully for the emergence of
depressive symptoms while taking Xyrem.

Usage in the Elderly

There s very limited experience with sodium oxybate in the
elderly. Therefore, elderly patients should be monitored closely
for impaired motor andy/or cognitive function when taking
sodium oxybate.

PRECAUTIONS
Incontinence

During clinical trials, 7% of narcoleptic patients treated with
sodium oxybate experienced either a single episode or sporadic
nocturnal urinary incontinence and <<1% experienced a single
episode of nocturnal fecal incontinence. Less than 1% of
patients discontinued as a result of incontinence. Incontinence
has been reported at all doses tested.

Ina controlled trial where patients were randomized to fixed
total daily doses of 3, 6, and 9 g/night or placebo, a dose-
response relationship for urinary incontinence was
demonstrated with 14% of patients initiated at 9 g/night
experiencing urinary incontinence. In the same trial, one
patient experienced fecal incontinence when initiated at a dose
of 9 g/night and discontinued treatment as a result.

If a patient experiences urinary or fecal incontinence during
Xyrem therapy, the prescriber should consider pursting
investigations to rule out underlying etiologies, including
worsening sleep apnea or nocturnal seizures, although there is
no evidence to suggest that incontinence has been associated
with seizures in patients being treated with Xyrem.

Sleepwalking

The term “sleepwalking”in this section refers to confused
behavior occurring at night and, at times, associated with
wandering. Itis unclear if some or all of these episodes
correspond to true somnambulism, which is a parasomnia
occurring during non-REM sleep, or to any other specific
medical disorder. Sleepwalking was reported in 4% of 717
patients treated in clinical trials with sodium oxybate. In
sodium oxybatetreated patients <<1% discontinued due to
sleepwalking. In controlled trials of up to 4 weeks duration, the
incidence of sleepwalking was 1% in both placebo and sodium

oxyhate-treated patients. Sleepwalking was reported by 32% of
patients treated with sodium oxybate for periods up to 16 years
in one independent uncontrolled trial. Fewer than 1% of the
patients in that trial discontinued due to sleepwalking. Five
instances of significant injury or potential injury were associated
with sleepwalking during a clinical trial of sodium oxybate
including a fall, clothing set on fire while attempting to smoke,
attempted ingestion of nail polish remover, and overdose of
oxyhate. Therefore, episodes of sleepwalking should be fully
evaluated and appropriate interventions considered.

Sodium Intake

Daily sodium intake in patients taking sodium oxybate is
provided below and should be considered in patients with
heart failure, hypertension or compromised renal function.

Table 1
Sodium Content per Total Nightly Dose
Xyrem Dose (g) Xyrem (mL) Sodium Content/Dose
3 6 546 mg
45 9 819mg
6 12 1092 mg
75 15 1365 mg
9 18 1638 mg

Hepatic Insufficiency

Patients with compromised liver function will have an
increased elimination half-life and systemic exposure to
sodium oxybate. The starting dose should therefore be
decreased by one-halfin such patients, and response to dose
increments monitored closely.

Renal Insufficiency

No studies have been conducted in patients with renal failure.
Because less than 5% of sodium oxybate is excreted via the
kidney, no dose adjustment should be necessary in patients
with renal impairment. The sodium load associated with
administration of sodium oxybate should be considered in
patients with renal insufficiency.

Information for Patients

The Xyrem Patient Success Program® includes detailed
information about the safe and proper use of sodium oxybate,
as well as information to help the patient prevent accidental
use or abuse of sodium oxybate by others. Patients must read
and/or understand the materials before initiating therapy.
Prescribers will discuss dosing (including the procedure for
preparing the dose to be administered) prior to the initiation of
treatment. Patients should also be informed that they should
be seen by the prescriber frequently during the course of their
treatment to review dose titration, symptom response and
adverse reactions. Food significantly decreases the
bioavailability of sodium oxybate. Whether sodium oxybate is
taken in the fed or fasted state may affect both the efficacy and
safety of sodium oxybate for a given patient. Patients should be
made aware of this and try to take the first dose several hours
after a meal. Patients should be informed that sodium oxybate
is associated with urinary and, less frequently, fecal
incontinence. As a safety precaution, patients should be
instructed to lie down and sleep after each dose of sodium
oxybate, and not to take sodium oxybate at any time other
than at night, immediately before bedtime and again 2.5 to 4
hours later. Patients should be instructed that they should not
take alcohol or other sedative hypnotics with sodium oxybate.

For additional information, patients should see the Medication
Guide for Xyrem.

Laboratory Tests

Laboratory tests are not required to monitor patient response or
adverse events resulting from sodium oxybate administration.

Inan open-label trial of long term exposure to sodium
oxybate, which extended as long as 16 years for some
patients, 30% (26/87) of patients tested had at least one
positive anti-nuclear antibody (ANA) test. Of the 26,

17 patients had multiple positive ANA tests over time.

The clinical course of these patients was not always clearly
recorded, but one patient was clearly diagnosed with
theumatoid arthritis at the time of the first recorded positive
ANA test. No instances of systemic lupus erythematosus have
been reported in patients taking sodium oxybate.

Drug Interactions

Interactions between sodium oxybate and three drugs
commonly used in patients with narcolepsy (zolpidem tartrate,
protriptyline HC, and modafinil) have been evaluated in formal
studies. Sodium oxybate, in combination with these drugs,
produced no significant pharmacokinetic changes for either
drug. However, pharmacodynamic interactions cannot be ruled
out. Nonetheless, sodium oxybate should not be used in
combination with sedative hypnatics or other CNS depressants.
Alteration of gastric pH with omeprazole produced no
significant change in the oxybate kinetics.

Carcinogenicity, Mutagenicity, Impairment of Fertility

Sodium oxybate was not carcinogenic in rats administered oral
doses of up to 1000 mg/kg/day (2 times the exposure in
humans receiving the maximum recommended dose (MRHD)
of 9 g/day, on an AUC basis) for 83 weeks in the male rats and
for 104 weeks in female rats. The results of 2-year
carcinogenicity studies in mouse and rat with gamma-
butyrolactone, a compound that is metabolized to sodium
oxybate in vivo, showed no clear evidence of carcinogenic
activity. The plasma AUCs of sodium oxybate achieved at the

high doses in these studies were 1/2 (mice and female rats)
and 1/10 (male rats) the plasma AUCs at the MRHD.

Sodium oxybate was negative in the Ames microbial mutagen
test, an in vitro chromosomal aberration assay in CHO cells, and
an in vivo rat micronucleus assay.

Sodium oxybate did not impair fertility in rats at doses up to
1000 mg/kg (approximately equal to the maximum
recommended human daily dose on a mg/m? basis).

Pregnancy

Pregnancy Category B: Reproduction studies conducted in
pregnant rats at doses up to 1000 mg/kg (approximately equal
to the maximum recommended human daily dose on a
mg/m? basis) and in pregnant rabbits at doses up to 1200
mg/kg (approximately 3 times the maximum recommended
human daily dose on a mg/m? basis) revealed no evidence of
teratogenicity. In a study in which rats were given sodium
oxybate from Day 6 of gestation through Day 21 post-partum,
slight decreases in pup and maternal weight gains were seen
at 1000 mg/kg; there were no drug effects on other
developmental parameters. There are, however, no adequate
and well-controlled studies in pregnant women. Because
animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy
only f clearly needed.

Labor and Delivery

Sodium oxybate has not been studied in labor or delivery. In
obstetric anesthesia using an injectable formulation of sodium
oxybate newborns had stable cardiovascular and respiratory
measures but were very sleepy, causing a slight decrease in
Apgar scores. There was a fall in the rate of uterine contractions
20 minutes after injection. Placental transfer is rapid, but
umbilical vein levels of sodium oxybate were no more than
25% of the maternal concentration. No sodium oxybate was
detected in the infant's blood 30 minutes after delivery.
Elimination curves of sodium oxybate between a 2-day old
infantand a 15-year old patient were similar. Subsequent
effects of sodium oxybate on later growth, development and
maturation in humans are unknown.

Nursing Mothers

[tis not known whether sodium oxybate is excreted in human
milk. Because many drugs are excreted in human milk, caution
should be exercised when sodium oxybate is administered to a
nursing woman.

Pediatric Use

Safety and effectiveness in patients under 16 years of age have
not been established.

Race and Gender Effects

There were too few non-Caucasian patients to permit
evaluation of racial effects on safety or efficacy. More than
90% of the subjects in clinical trials were Caucasian.

The database was 58% female. No important differences in
safety or efficacy of Xyrem were noted between men and
women. The overall percentage of patients with at least one
adverse event was slightly higher in women (80%) than in
men (69%). The incidence of serious adverse events and
discontinuations due to adverse events were similar in both
men and women.

ADVERSE REACTIONS

Atotal of 717 narcoleptic patients were exposed to sodium
oxybate in clinical trials. The most commonly observed adverse
events associated with the use of sodium oxybate were:

Headache (22%), nausea (21%), dizziness (17%),
nasopharyngitis (8%), somnolence (8%), vomiting (8%), and
urinary incontinence (7%).

Two deaths occurred in these clinical trials, both from drug
overdoses. Both of these deaths resulted from ingestion of
multiple drugs, including sodium oxybate in one patient.

In these clinical trials, 10% of patients discontinued because of
adverse events. The most frequent reasons for discontinuation
(>1%) were nausea (2%), dizziness (2%) and vomiting (1%).
Approximately 9% of patients receiving sodium oxybate in 5
placebo-controlled dlinical trials (n=443) withdrew due to an
adverse event, compared to 1% receiving placebo (n=79). The
reasons for discontinuation that occurred more frequently in
sodium oxybate-treated patients than placebo-treated patients
were: nausea (2%), dizziness (29), vomiting (1%); as well as
urinary incontinence, confusional state, dyspnea, hypesthesia,
paresthesia, somnolence, tremor, vertigo, and blurred vision, all
occurring in <<1% of patients.

Incidence in Controlled Clinical Trials
Most Commonly Reported Adverse Eventsin Controlled Clinical Trals

The most commonly reported adverse events (=5%) in
placebo controlled clinical trials associated with the use of
sodium oxybate and occurring more frequently than seen in
placebo-treated patients were: nausea (19%), dizziness
(18%), headache (18%), vomiting (8%), somnolence (6%),
urinary incontinence (6%), and nasopharyngitis (6%).
These incidences are based on combined data from Trial 1,
Trial 2, Trial 3, and two smaller randomized, double-blind,
placebo-controlled, cross-over trials (n=655).

Because clinical trials are conducted under widely varying
conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the linical
trials of another drug and may not reflect the rates observed in
practice. The adverse reaction information from clinical trials



does, however, provide a basis for identifying the adverse
events that appear to be related to drug use and for
approximating incidence rates.

The data presented below come from two placebo-controlled
clinical trials, Trial T and Trial 3.

Tables 2 and 3 list the incidence of treatment-emergent
adverse events in Trials 1and 3, respectively, for which there
was an incidence of =5% and the incidence in at least one
dosage group on sodium oxybate was greater than placebo.
The number of patients in each dosage group represents the
total number of patients treated at each dose. Treatment was
initiated at assigned doses of 3,6,and 9 g in Trial 1.

Table 2

Incidence (%) of Treatment-Emergent Adverse Events in Trial 1

System Organ Class ~ Placebo Sodium Oxybate Dosage
(g/night) at Onset

MedDRA 3 6 9
Preferred Term N=34 N=34 N=33 N=35
Ear and labyrinth disorders

Tinnitus 0 259%) 0 0
Eye disorders

Vision blurred 129%) 269%) 0 0

Gastrointestinal disorders

incidence of all these events was notably higher at 9 g/d.
Dizziness was most common at 3 and 9 g/night.

Less Common Adverse Events

During clinical trials sodium oxybate was administered to 717
patients with narcolepsy, and 182 healthy volunteers. A total of
283 patients and 25 healthy volunteers received 9 g/night, the
maximum recommended dose. A total of 334 patients received
sodium oxybate for at least one year. To establish the rate of
adverse events, data from all subjects receiving any dose of
sodium oxybate were pooled. All adverse events reported by at
least two people are included except for those already listed
elsewhere in the labeling, terms too general to be informative,
or events unlikely to be drug induced. Events are classified by
body system and listed under the following definitions:
frequent adverse events (those occurring in at least 1/100
people); infrequent events (those occurring in 1/100 to 1/1000
people). These events are not necessarily related to sodium
oxybate treatment.

Blood and lymphatic system disorders

Frequent: none; Infrequent: leukopenia, lymphadenopathy.
Cardiac disorders

Frequent: none; Infrequent: tachycardia.

Ear and labyrinth disorders
Frequent: ear pain, vertigo; Infrequent: ear discomfort, tinnitus.

Frequent: vision blurred; Infrequent: conjunctivitis,

eye irritation, eye pain, eye redness, eye swelling,
keratoconjunctivitis sicca, miosis.

Gastrointestinal disorders

Frequent: constipation, dyspepsia, toothache; Infrequent:
abdominal distension, dysphagia, eructation, fecal
incontinence, flatulence, gastroesophageal reflux disease, oral
pain, retching, salivary hypersecretion, stomach discomfort.

General disorders and administration site conditions
Frequent: asthenia, chest pain, fatigue, influenza like illness,
malaise, pyrexia; Infrequent: chest discomfort, discomfort,
edema, feeling abnormal, feeling cold, feeling hot, feeling hot
and cold, feeling jittery, gait abnormal, hangover, lethargy,

Abdorninal Pain Upper 0 0 1(3.0%)  4(114%) Fye disorders
Diarrhea 0 0 2(61%) 3(86%)
Dyspepsia 205.9%) 12.9%) 30.1%) 3(36%)
Nausea 2(59%) 3(88%) 8(24.2%) 14(40.0%)
Vomiting 0 0 3(9.1%)  8(22.9%)
General disorders and administration site conditions

Feeling Drunk 0 0 0 3(8.6%)
Lethargy 0 259%) 0 0
Pain T1(29%) 1029%) 163.0%)  2(5.7%)
Infections and infestations

Gastroenteritis viral 0 0 2(61%) 0
Nasopharyngitis 1(29%) 1(29%) 2(6.1%)  2(5.7%)
Upper respiratory 1029%) 1(29%) 2(6.1%) 0

tractinfection
Injury, poisoning and procedural complications

Post procedural pain 0 0 0 2(5.7%)
Investigations

Blood pressure increased 1(2.9%) 0 2(6.1%) 0
Musculoskeletal and connective tissue disorders

Back Pain 2(5.9%) 0 2(6.1%)  2(5.7%)
Gataplexy 0 0 0 3036%)
Muscular weakness 0 259%) 160%) 0
Nervous system disorders

Disturbance in attention 0 1(2.9%) 0 3(8.6%)
Dizziness 2(59%) 8(23.5%) 10(30.3%) 13(37.1%)
Headache 8(23.5%) 3(88%) 7(21.2%) 13(37.1%)
Hypoaesthesia 0 259%) 0 0
Sleep Paralysis 129%) 1029%) 2(6.1%) 5(143%)
Somnolence 3(88%) 4(11.8%) 4(121%) 5(143%)
Psychiatric disorders

(onfusional state 0 2(9%) 103.0% 2(.7%)
Depression 0 259%) 0 0
Disorientation 129%) 102%) 0 3(8.6%)
Nightmare 0 10%%) 261%) 0
Sleep disorder 0 0 2(61%) 1(29%)
Sleep walking 0 0 0 2(5.7%)
Renal and urinary disorders

Enuresis 0 0 13.0%) 6(17.1%)
Respiratory, thoracic and mediastinal disorders

Pharyngolaryngeal pain 2(59%) 0 3(9.1%)  1(29%)

Skin and subcutaneous tissue disorders

Hyperhidrosis 0 1Q29%) 1(0%) 2(57%)

Table 3
Incidence (%) of Treatment-Emergent Adverse Events in Trial 3 where
dose titration from 4.5 to 9 grams occurred in weekly intervals

sensation of foreign body, sluggishness.

Immune system disorders

Frequent: none; Infrequent: hypersensitivity, multiple allergies.
Infections and infestations

Frequent: bronchitis, gastroenteritis viral, influenza,
nasopharyngitis, sinusitis, upper respiratory tract infection,
urinary tract infection; Infrequent: bladder infection, bronchial
infection, cellulitis, dental caries, ear infection, fungal infection,
qastroenteritis, herpes simplex, herpes zoster, laryngitis,
localized infection, otitis externa, pharyngitis, pneumonia,
tinea pedis, tooth abscess, tooth infection, vaginal infection,
vaginal mycosis.

Injury, poisoning and procedural complications

Frequent: contusion, fall, pain trauma activated; Infrequent:
ankle fracture, back injury, concussion, head injury, joint sprain,
limb injury, muscle strain, post procedural pain, road traffic
accident, skin laceration, tooth injury.

Investigations

Frequent: weight decreased; Infrequent: alanine
aminotransferase increased, blood alkaline phosphatase
increased, blood calcium decreased, blood cholesterol
increased, blood glucose increased, blood uric acid increased,
blood urine, electrocardiogram abnormal, heart rate increased,
liver function test abnormal, protein urine, respiratory rate
increased, urine analysis abnormal.

Metabolism and nutrition disorders
Frequent: anorexia; Infrequent: decreased appetite,
hypernatremia, hypocalcemia, increased appetite.

Musculoskeletal and connective tissue disorders

Frequent: arthralgia, back pain, myalgia, neck pain; Infrequent:
arthritis, chest wall pain, joint stiffness, joint swelling, muscle
tightness, muscle twitching, muscular weakness,
musculoskeletal discomfort, musculoskeletal stiffness,
polyarthritis, sensation of heaviness, tendonitis.

Neoplasms benign, malignant and unspecified
Frequent: none; Infrequent: cyst.

Nervous system disorders

System Organ Class ~ Placebo Sodium Oxybate Dosage
(g/night) at Onset

MedDRA 45 6 9

Preferred Term N=60 N=185 N=114 N=46

Gastrointestinal disorders

Nausea 2(33%) 140.6%) 12(10.5%) 9(19.6%)

\lomiting 1(17%) 3(16%) 4(3.5%)  4(87%)

Nervous system disorders

Disturbance in Attention 0 2(1.1%) 0 3(6.5%)

Dizziness 1(17%) 1709.%) 9(7.9%)  4(8.7%)

Somnolence 0 20%) 0 5(109%)

Renal and urinary disorders

Enuresis 1(17%)  6(3.2%) 43.5%) 6(13.0%)

Dose Response Information

Discontinuations of treatment due to adverse events were
most common at the highest dose of sodium oxybate.

A dose-response relationship was observed for nausea,
vomiting, paresthesia, disorientation, irritability, disturbance in
attention, feeling drunk, sleepwalking and enuresis. The

Frequent: balance disorder, headache, hypoesthesia, memory
impairment; Infrequent: coordination abnormal, depressed level
of consciousness, dizziness postural, dysarthria, dysgeusia,
dyskinesia, dysstasia, head discomfort, hyperaesthesia, mental
impairment, migraine, myoclonus, paralysis, psychomotor
hyperactivity, restless leg syndrome, sedation, sinus headache,
sleep talking, sudden onset of sleep, syncope, tension headache.

Psychiatric disorders
Frequent: abnormal dreams, confusional state, depression,

insomnia, nervousness, nightmare, sleep disorder; Infrequent:
affect lability, crying, emotional disorder, euphoric mood, fear,
hallucination-auditory, hypnagogic hallucination, initial insomnia,
libido increased, middle insomnia, mood altered, panic disorder,
paranoia, restlessness, sleep attacks, stress symptoms.

Renal and urinary disorders

Frequent: none; Infrequent: chromaturia, hematuria,
incontinence, micturition urgency, nocturia, pollakiuria,
proteinuria, urinary incontinence.

Reproductive system and breast disorders

Frequent: none; Infrequent: ovarian cyst, vaginal hemorrhage.
Respiratory, thoracic and mediastinal disorders

Frequent: cough, dyspnea, nasal congestion,
pharyngolaryngeal pain, sinus congestion; Infrequent: allergic
sinusitis, apnea, asthma, dry throat, hiccups, hyperventilation,
nocturnal dyspnea, oropharyngeal swelling, respiratory
disorder, thinitis, rhinitis allergic, sinus disorder, snoring, throat
secretion increased, upper respiratory tract congestion.

Skin and subcutaneous tissue disorders
Frequent: pruritis; Infrequent: acne, alopecia, cold sweat,
dermatitis contact, night sweats, rosacea, skin irritation, urticaria.

Surgical and medical procedures

Frequent: none; Infrequent: endodontic procedure.
Vascular disorders

Frequent: hypertension; Infrequent: hypotension,
peripheral coldness.

DRUG ABUSE AND DEPENDENCE
Controlled Substance Class

Xyrem is classified as a Schedule Ill controlled substance by
Federal law. The active ingredient, sodium oxybate or gamma-
hydroxybutyrate (GHB), is listed in the most restrictive schedule
of the Controlled Substances Act (Schedule |). Thus, non-
medical uses of sodium oxybate (Xyrem or GHB) are classified
under Schedule |.

Abuse, Dependence, and Tolerance
Abuse

Although sodium oxybate (also known as GHB) has not been
systematically studied in clinical trials for its potential for abuse,
illicit use and abuse have been reported. Sodium oxybate is a
psychoactive drug that produces a wide range of
pharmacological effects. It is a sedative-hypnotic that produces
dose and concentration dependent central nervous system
effects in humans. The onset of effect is rapid, enhancing its
desirability as a drug of abuse or misuse.

The rapid onset of sedation, coupled with the amnestic
features of sodium oxybate, particularly when combined with
alcohol, has proven to be dangerous for the voluntary and
involuntary (assault victim) user.

GHB is abused in social settings primarily by young adults. GHB
has some commonalties with ethanol over a limited dose range
and some cross tolerance with ethanol has been reported as
well. Cases of severe dependence and craving for GHB have
been reported. Dependence is indicated by the use of
increasingly large doses, increased frequency of use, and
continued use despite adverse consequences. Some of the
doses reported abused in the "rave" setting have been similar to
the dose range studied for therapeutic treatment of cataplexy.

Hospital emergency department reports increased 100-fold
from 1992 to 1999 (source: Substance Abuse Mental Health
Services Administration, Drug Abuse Warning Network
[DAWN]). Sixty percent of the ED reports involved individuals
25 years and younger. Numerous deaths had been reported
over that period of time, typically involving GHB in
combination with alcohol and other drugs, including five in the
DAWN system in which GHB was the only drug that could be
identified. However, the incidence of hospital emergency
department reports of events involving GHB and GHB-related
analogs has decreased by about 33% since 2000, and reports
to the American Association of Poison Control Centers of GHB
exposures has decreased from 1916 (involving 6 deaths) in
2001 t0 800 (without any deaths) in 2003.

Dependence

There have been case reports of dependence after illicit use of
GHB at frequent repeated doses (18 to 250 g/day), in excess of
the therapeutic dose range. In these cases, the signs and
symptoms of abrupt discontinuation included an abstinence
syndrome consisting of insomnia, restlessness, anxiety,
psychosis, lethargy, nausea, tremor, sweating, muscle

cramps, and tachycardia. These symptoms generally abated

in 3 to 14 days. The discontinuation effects of sodium

oxybate have not been systematically evaluated in controlled
clinical trials. An abstinence syndrome has not been

reported in clinical investigations. Although the clinical trial
experience with sodium oxybate in narcolepsy/cataplexy
patients at therapeutic doses does not show clear evidence of a
withdrawal syndrome, two patients reported anxiety and one
reported insomnia following abrupt discontinuation at the
termination of the clinical trial; in the two patients with
anxiety, the frequency of cataplexy had increased markedly at
the same time.

Tolerance

Tolerance to sodium oxybate has not been systematically
studied in controlled clinical trials. Open-label, long-term
(=6 months) clinical trials did not demonstrate development
of tolerance. There have been some case reports of symptoms
of tolerance developing after illicit use at dosages far in excess
of the recommended Xyrem dosage regimen. Clinical studies of
sodium oxybate in the treatment of alcohol withdrawal
suggest a potential cross-tolerance with alcohol. Because ilicit
use and abuse of GHB have been reported, physicians should
carefully evaluate patients for a history of drug abuse and
follow such patients closely, observing them for signs of
misuse or abuse of GHB (e.g. increase in size or frequency of
dosing, drug-seeking behavior). Physicians should document
the diagnosis and indication for Xyrem, being alert to drug-
seeking behavior and/or feigned cataplexy.

OVERDOSAGE
Human Experience

Information regarding overdose with sodium oxybate is derived
largely from reports in the medical literature that describe
symptoms and signs in individuals who have ingested GHB
illicitly. In these circumstances the co-ingestion of other drugs
and alcohol is common, and may influence the presentation
and severity of clinical manifestations of overdose. In addition,
overdose with GHB may be indistinguishable from overdose
with other drugs, or from several other medical conditions that
result in similar symptoms.

In clinical trials two cases of overdose with Xyrem were
reported. In the first case, an estimated dose of 150 g, more
than 15 times the maximum recommended dose, caused a
patient to be unresponsive with brief periods of apnea and to
be incontinent of urine and feces. This individual recovered
without sequelae. In the second case, death was reported
following a multiple drug overdose consisting of Xyrem and
numerous other drugs.

Signs and Symptoms

Information about signs and symptoms associated with
overdosage with sodium oxybate derives from reports ofits
illicit use. Patient presentation following overdose is influenced
by the dose ingested, the time since ingestion, the co-
ingestion of other drugs and alcohol, and the fed or fasted
state. Patients have exhibited varying degrees of depressed
consciousness that may fluctuate rapidly between a
confusional, agitated combative state with ataxia and coma.
Emesis (even when obtunded), diaphoresis, headache, and
impaired psychomotor skills may be observed. No typical
pupillary changes have been described to assist in diagnosis;
pupillary reactivity to light is maintained. Blurred vision has
been reported. An increasing depth of coma has been
observed at higher doses. Myoclonus and tonic-clonic seizures
have been reported. Respiration may be unaffected or
compromised in rate and depth. Cheyne-Stokes respiration and
apnea have been observed. Bradycardia and hypothermia may
accompany unconsciousness, as well as muscular hypotonia,
but tendon reflexes remain intact.

Rec Ao T of Overd

General symptomatic and supportive care should be instituted
immediately, and gastric decontamination may be considered
if co-ingestants are suspected. Because emesis may occur in
the presence of obtundation, appropriate posture (left lateral
recumbent position) and protection of the airway by intubation
may be warranted. Although the gag reflex may be absent in
deeply comatose patients, even unconscious patients may
become combative to intubation, and rapid-sequence
induction (without the use of sedative) should be considered.
Vital signs and consciousness should be closely monitored. The
bradycardia reported with GHB overdose has been responsive
to atropine intravenous administration. No reversal of the
central depressant effects of sodium oxybate can be expected
from naloxone or flumazenil administration. The use of
hemodialysis and other forms of extracorporeal drug removal
have not been studied in GHB overdose. However, due to the
rapid metabolism of sodium oxybate, these measures are not
warranted.

Poison Control Center

As with the management of all cases of drug overdosage, the
possibility of multiple drug ingestion should be considered. The
physician is encouraged to collect urine and blood samples for
routine toxicologic screening, and to consult with a regional
poison control center (1-800-222-1222) for current treatment
recommendations.

Preparation and Administration Precautions

Care should be taken to prevent access to this medication by
children and pets.

Rxonly

O XYREM

[sodium oxybate) oral solution @

CAUTION

Federal law prohibits the transfer of this drug to any person
other than the patient for whom it was prescribed.

Distributed By: Jazz Pharmaceuticals, Inc., Palo Alto, CA 94304

For questions of a medical nature or to order Xyrem call the
Xyrem Success Program®

at 1-866-XYREM8S (1-866-997-3688).

Protected by US Patent Numbers 6780889, 6472431;
Additional US Patents Pending
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ROLE OF PROTEIN SYNTHESIS IN SLEEP-DEPENDENT
CORTICAL PLASTICITY

Seibt J, Aton SJ, Dumoulin M, Coleman T, Frank MG
Neuroscience, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Although it is admitted that sleep promotes memory
formation, direct evidence that synaptic plasticity consolidation occurs
during sleep is lacking. Our lab has shown that sleep consolidates a ca-
nonical model of in vivo cortical plasticity (ocular dominance plasticity,
ODP) in cat visual cortex (V1) during development. De novo protein
synthesis is a critical step in the consolidation of persistent forms of
synaptic plasticity (e.g. late-long-term potentiation). Both local dendrit-
ic protein synthesis (mediated by the mTOR pathway) and global gene
transcription and translation have been implicated in this process. Our
study propose to determine if those protein synthesis mechanisms are
involved in the consolidation of V1 plasticity during sleep.

Methods: This is achieved by a selective inhibition of local translation
with rapamycin (mTOR pathway) and global cortical protein synthesis
with cycloheximide. The drugs are infused in V1 during sleep and the ef-
fect on ODP is assessed with optical imaging of intrinsic cortical signals
and single-unit electrophysiology. This study is completed by assessing
the expression of candidate proteins known to be important in either lo-
cal or global protein synthesis regulation in cortices derived from cats
with normal vision, cats triggered to remodel (monocular deprivation,
MD) without sleep and cats that are allowed to sleep after MD.
Results: Infusions of cycloheximide (6mM) or rapamycin (2uM) di-
rectly in the remodelling visual cortex during post-MD sleep impair the
consolidation of ODP compare to vehicle infusion. Our preliminary re-
sults suggest that cycloheximide has a more pronounced effect compare
to rapamycin on ODP. Our preliminary immunochemistry results show
an increase of phospho-mTOR and phospho-CREB expression in re-
modelling visual cortices after sleep relative to control cortices.
Conclusion: Our results suggest that protein synthesis is required
specifically during sleep to consolidate cortical plasticity. The relative
contribution of local versus global protein synthesis pathways on sleep-
dependent plasticity is currently being determined.

0002

EFFECTS OF SAPORIN-INDUCED LESIONS OF THREE
AROUSAL POPULATIONS ON DAILY LEVELS OF SLEEP
AND WAKE

Blanco-Centurion CA', Shiromani PJ', Gerashchenko D?

'Neurology, Harvard University, Boston, MA, USA, 2SRI International,
Menlo Park, CA, USA

Introduction: Hypocretin (HCRT) neurons heavily innervate the cho-
linergic neurons in the basal forebrain (BF), histamine neurons in the tu-
beromammillary nucleus (TMN) and the noradrenergic locus coeruleus
(LC) neurons; three neuronal populations that have traditionally been
implicated in arousal. The most current model of sleep-wake regulation,
the flip-flop model, proposes that HCRT neurons regulate arousal by
exciting these downstream arousal neurons. We directly test this hy-
pothesis by a simultaneous triple lesion of these neurons using saporin-
conjugated neurotoxins.

Methods: Forty four adult male Sprague-Dawley rats were deeply anes-
thetized while three different saporin-conjugated neurotoxins were ste-
reotaxically delivered as follows: To lesion TMN neurons we injected
HCRT2-saporin (250 ng/L in 0.25 pL) while to destroy noradrenergic
LC neurons we used anti-DBH-saporin (1 pg/uL in 0.25 pL). The BF
cholinergic neurons were lesioned with 192-IgG-saporin (2 pg/uL icv;
3uL). Control rats were injected with pyrogen-free saline solution. Then
we recorded sleep continuously for three weeks. Sleep data from two
consecutive 24h periods during the third post-injection week (19th and
20th days post-injection) was used to obtain the main sleep parameters.
To assess lesions coronal brain sections were stained for ChAT, adenos-

A1

Category A—Neuroscience

ine deaminase (TMN), DBH or NeuN. Numbers of labeled cells were
counted.

Results: Three weeks after lesion the daily levels of wake were not
changed in rats with double or triple lesions, although rats with triple
lesions were asleep more during the light to dark transition period. The
double and triple lesioned rats also had more stable (fewer bouts) sleep
architecture compared to non-lesioned rats.

Conclusion: These results suggest that the cholinergic BF, TMN and LC
neurons jointly modulate arousal at a specific circadian time but they are
not essential links in the circuitry responsible for daily levels of wake, as
traditionally hypothesized.

Support (optional): NIH grants NS30140, NS52287, MH55772, and
Medical Research Service of the Department of Veterans Affairs.
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EFFECT OF SLEEP DEPRIVATION ON SLEEP AND THE
SLEEP EEG IN R192Q CA, 2.1 MIGRAINE MICE

Deboer T', Qosterman JE', Ferrari MD?, van den Maagdenberg AM??,
Meijer JH'

"Molecular Cell Biology, Leiden University Medical Center, Leiden,
Netherlands, ?Neurology, Leiden University Medical Center, Leiden,
Netherlands, *Human Genetics, Leiden University Medical Center,
Leiden, Netherlands

Introduction: Mutation R192Q in Ca 2.1 channels causes Familial
Hemiplegic Migraine type 1. In a knock-in mouse model this mutation
results in increased calcium influx and neurotransmitter release. Ca 2.1
channels are common targets of G-protein linked neuromodulation.
Therefore, mutation R192Q causes reduced susceptibility to G-protein
inhibition. Adenosine and GABA act on G-protein coupled receptors
and are both known to be involved in sleep regulation. A pilot study
showed that R192Q mice sleep less than wildtype (WT) mice.
Methods: To investigate the influence of the channel mutation on sleep
regulation, WT and R192Q mice were kept in 12:12 h LD cycles and
EEG and EMG electrodes were implanted. After recovery and adapta-
tion, a 24-h baseline day (both genotypes n=7) a 6-h SD and 18-h recov-
ery (R192Q n=4, WT n=5) were recorded. Vigilance states were deter-
mined and EEG spectral analysis was performed.

Results: Over 24 h R192Q mice were 10% more awake than WT mice
(p<0.01 t-test). This was attributable to a general reduction in NREM
sleep. Waking episodes were longer and NREM sleep episodes were
shorter in R192Q mice. REM sleep was not affected. The baseline time
course of slow-wave activity (SWA, EEG power density between 0.75-
4.0 Hz) did not differ between the genotypes. After SD both genotypes
displayed an initial increase in SWA (p<0.05, paired t-test). This increase
in SWA was significantly higher in WT compared to R192Q (p<0.05, t-
test) and gradually declined during recovery in both genotypes.
Conclusion: R192Q mice show less NREM sleep during baseline and
an attenuated increase in SWA after SD. These results are similar to
those found in human short-sleepers who also display a smaller increase
in SWA after SD. The data suggest that R192Q mice have a short sleeper

phenotype.

0004

INTERLEUKIN-1 MICROINJECTION INTO THE RAT
LATERODORSAL TEGMENTAL NUCLEUS INHIBITS REM
SLEEP

Imeri L'?, Bianchi S', Opp MR*?

nstitute of Human Physiology II, University of Milan Medical
School, Milan, Italy, 2Department of Anesthesiology, University of
Michigan Medical School, Ann Arbor, MI, USA, 3Department of
Molecular & Integrative Physiology, University of Michigan Medical
School, Ann Arbor, MI, USA

Introduction: Interleukin-1 (IL-1) increases NREM sleep and inhibits
REM sleep. Although much information is available with respect to the
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mechanisms by which IL-1 enhances NREM sleep, little effort has been
expended to determine mechanisms mediating IL-1-induced REM sleep
suppression. Cholinergic neurons in the laterodorsal and peduncolo-
pontine tegmental nuclei (LDT/PPT) are part of the neuronal circuitry
responsible for REM sleep generation. Data indicate that IL-1 inhibits
the cholinergic system. The aim of this study was to test the hypothesis
that IL-1, directly microinjected into the rat LDT nucleus, will inhibit
REM sleep.

Methods: Male Sprague-Dawley rats (n=21), maintained on a 12:12 h
light:dark cycle at 22 °C, were instrumented for standard chronic poly-
graphic recordings. A stainless steel guide cannula aimed at the LDT
nucleus was also stereotaxically implanted. IL-1 was dissolved in py-
rogen-free saline (PFS; 100 nl) and given at the beginning of the light
phase of the light-dark cycle. Each animal received both vehicle (PFS)
and IL-1, thus serving as its own control. Animals were divided into two
groups: rats in group 1 received IL-1 0.25 and 0.5 ng, whereas animals
in group 2 received IL-1 1 and 4 ng. The order in which the doses were
administered was randomized. At the end of the experiments, the loca-
tion of injection sites was histologically verified.

Results: IL-1 (1 ng) microinjection into the LDT nucleus induced a sig-
nificant and long lasting inhibition of REM sleep. In the first 12 post-
injection hours REM sleep was reduced from 11.7 + 0.9 % of record-
ing time in control condition (vehicle microinjection) to 8.6 = 0.9 %
following IL-1 administration. REM sleep was not altered during post-
injection hours 13-24.

Conclusion: Results of this study support the hypothesis that IL-1 can
inhibit REM sleep by acting at the level of the LDT nucleus. In vitro
data showing that IL-1 inhibits the firing rate of LDT cholinergic neu-
rons suggest that REM sleep inhibition induced by IL-1 microinjection
into the LDT may result from the IL-1-induced inhibition of cholinergic
neurons.

Support (optional): NIH grant MH64843 (MRO, LI).
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DOPAMINERGIC MODULATION OF SOMATIC
MOTONEURONS ACROSS THE SLEEP CYCLE IN
BEHAVING RATS

Yee N, Peever JH

Cell and Systems Biology, University of Toronto, Toronto, ON, Canada

Introduction: Dysregulation of dopaminergic neurotransmission is im-
plicated in a variety of sleep disorders that result from abnormal mo-
tor activity, including restless leg syndrome, periodic limb movement
disorder and REM sleep behaviour disorder. Despite evidence linking
dopamine transmission to motor disturbances in sleep, it is unknown
whether dopamine directly modulates somatic motoneuron excitability
and hence skeletal muscle tone. Evidence demonstrates that dopamine
neurons in the A1l group innervate motoneurons, which also express
dopamine receptors (i.e., D1- and D2-like receptors). Further, dopamine
discharge patterns and release profiles within the CNS vary as a function
of sleep-wake state. Therefore, we aimed to determine whether changes
in dopamine neurotransmission within a somatic motor pool would af-
fect muscle tone during different sleep-wake states. Based on recent evi-
dence, we hypothesize that activation of D1-like receptors on motoneu-
rons would facilitate their excitability to increase muscle tone.
Methods: We used reverse-microdialysis, electrophysiology, neuro-
pharmacology and histology to determine if changes in dopamine neu-
rotransmission within the trigeminal motor pool affect basal levels of
masseter muscle tone in freely-behaving rats. We perfused 0.25, 0.5,
0.75 and 1mM of SKF38393 (D1-like receptor agonist) into the trigemi-
nal motor pool while monitoring masseter muscle tone across the natural
sleep-wake cycle in 8 male Sprague-Dawley rats.

Results: Activation of D1-like receptors on trigeminal motoneurons
via SKF38393 perfusion dose-dependently facilitated masseter muscle
tone (RM ANOVA, p<0.05). Perfusion of ImM SKF38393 induced a
robust increase in masseter EMG activity during all sleep-wake states
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(RM ANOVA, p<0.05). Compared to baseline levels, activation of D1-
like receptors increased masseter muscle tone during alert waking by
89%, during quiet waking by 274%, in NREM sleep by 265% and dur-
ing REM sleep by 201%.

Conclusion: This study demonstrates that: 1) dopamine directly modu-
lates somatic motoneuron activity and hence motor outflow via D1-like
receptor activation; and, 2) exogenous dopamine can reverse sleep state-
dependent suppression of muscle tone.

0006

THE ROLE OF KINASE AND PHOSPHATASE PATHWAYS
IN SLEEP-DEPENDENT CONSOLIDATION OF CORTICAL
PLASTICITY

Aton SJ, Seibt J, Dumoulin M, Coleman T, Frank MG
Neuroscience, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Neural activity during sleep consolidates ocular domi-
nance plasticity (ODP), a canonical form of in vivo synaptic remodeling
in the visual cortex (V1) triggered by monocular deprivation (MD) dur-
ing development. The effects of sleep on ODP are mediated by NMDA
receptors (NMDATrs), and may involve long-term potentiation (LTP) or
long-term depression (LTD) of synapses within V1. V1 LTP and LTD
are mediated by NMDAr-activated kinase and phosphatase pathways,
respectively.

Methods: We investigated the role of LTP-like or LTD-like signaling
pathways in sleep-dependent ODP consolidation by infusing specific
kinase and phosphatase inhibitors (or vehicle) into V1 during post-MD
sleep. ODP was assessed by intrinsic signal imaging and single-unit re-
cording of responses in V1 to stimuli presented to the deprived and non-
deprived eyes (DE and NDE, respectively).

Results: MD alone (without subsequent sleep) induced depression of
DE responses, but did not significantly change NDE responses. Subse-
quent sleep resulted in NDE response potentiation, resulting in a large
shift in neuronal responses in favor of the NDE. Either antagonizing
NMDArs or inhibiting cAMP-dependent protein kinase (PKA) activity
during post-MD sleep blocked consolidation of ODP, impaired sleep-
dependent potentiation of NDE responses, and reversed depression of
DE responses. These results are consistent with established roles for
PKA in mediating both LTP and LTD in V1. In contrast, inhibition of
extracellular signal-regulated kinase (ERK) did not impair consolidation
of ODP during sleep. Inhibition of the protein phosphatase calcineurin
during post-MD sleep resulted in an intermediate phenotype with mod-
erately decreased ODP, suggesting a limited role for LTD-like signaling
pathways in this form of plasticity.

Conclusion: These findings demonstrate that sleep consolidates synap-
tic remodeling primarily via PKA-dependent mechanisms, and suggest
that both LTD-like and LTP-like synaptic changes may play a role in
this process.

Support (optional): Supported by NIH RO1 MH067568 and a National
Sleep Foundation Pickwick Postdoctoral Fellowship.
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SEVERE IMPAIRMENT IN SLEEP AND
THERMOREGULATORY RESPONSES TO METABOLIC
CHALLENGES IN PREPROGHRELIN KNOCKOUT MICE
Szentirmai E', Kapds L?, Sun Y, Smith RG®, Krueger JM!
"Department of Veterinary, Comparative Anatomy, Physiology and
Pharmacology, Washington State University, Pullman, WA, USA,
“Department of Biological Sciences, Fordham University, Bronx, NY,
USA, *Huffington Center on Aging, Departments of Molecular and
Cellular Biology and Medicine, Baylor College of Medicine, Houston,
TX, USA

Introduction: Mechanisms involved in the regulation of food intake,
metabolism, thermoregulation and sleep show significant overlap in the
hypothalamus. These mechanisms include neuropeptide Y, leptin, orexin



and ghrelin modulation of for example metabolic responses induced by
fasting in cold environment. Here, we characterize sleep and thermo-
regulatory responses to metabolic challenges in mice lacking the pre-
proghrelin (Ppg) gene.

Methods: Baseline body temperature (Tb) and sleep-wake activity were
obtained for two days from Ppg knockout (KO, n = 8) and wild-type
(WT, n = 7) mice kept at 30°C ambient temperature. On days 3 to 5,
ambient temperature was reduced to 17°C. On day 6, cold exposure con-
tinued and food was removed for 24 hours. On day 7, food was returned
and temperature was reset to 30°C.

Results: Cold exposure itself induced a significant suppression in non-
rapid-eye movement sleep (NREMS) and rapid-eye movement sleep
and a reduction in Tb in both groups. The changes were more pro-
nounced and persisted during the entire cold exposure in KO mice but
only during the dark periods in WT animals. On the fasting day, mice
of both genotypes entered hypothermic bouts, during which WT mice
had near normal amount of sleep while KO animals had about 50 % of
NREMS observed in WTs. In the last 8 hours of the fasting day, Tb of
WT mice gradually returned to normal while Tb of Ppg KO mice started
to drop precipitously and reached near ambient temperature by the end
of the day; the amplitude of the electroencephalographic waves greatly
decreased during this period and normal sleep-wake cycles could not be
determined.

Conclusion: Results indicate that the products of the preproghrelin gene
are required for maintaining the normal sensitivity to metabolic chal-
lenges in mice. Present data provide further insight into the coordinated
regulation of metabolism and sleep.

Support (optional): NIH (USA) grant No. NS27250
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PERINATAL ALCOHOL EXPOSURE LEADS TO LONG-
LASTING OVEREXPRESSION OF GABA(A) RECEPTORS IN
THE RAT POSTERIOR HYPOTHALAMUS AND INCREASES
BEHAVIORAL SENSITIVITY TO GABOXADOL

Volgin DV

Department of Animal Biology & Center for Sleep and Respiratory
Neurobiology, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Prenatal alcohol exposure (AE) is associated with last-
ing sleep abnormalities, but the underlying mechanisms are unknown.
We hypothesized that AE alters development of GABAergic signaling
in hypothalamic regions important for the control of sleep and motor
activity.

Methods: Alcohol (5.25 g/kg/day; in a milk formula) was administered
via intragastric intubations to male rats on postnatal days (PD) 4-9, a pe-
riod corresponding to the brain growth spurt equivalent to prenatal brain
development during the third trimester in humans (AE group). Control
pups (same litters) were sham-intubated (S group). On PD 29-30, total
RNA and protein were bilaterally extracted from 700 pum tissue micro-
punches from the perifornical (PF) region of the posterior hypothalamus
and the ventrolateral preoptic (VLPO) region of the anterior hypothala-
mus. Samples from individual rats were subjected to quantitative assays
to determine mRNA levels for al-5, B1-3, y2, 6, and ¢ GABA , receptor
subunits and protein levels for a4 and & subunits using RT-PCR and
immunoblotting, respectively (n=6-7 per group). In additional ~50-day
old rats, movements were counted in a novel environment for 90 min
following administration of GABA | receptor agonist, gaboxadol (5 mg/
kg s.c.; n=4 per group).

Results: In the PF region, mRNA levels for the a4, 33, 6 and y2 subunits
were significantly higher in the AE group (p=0.01-0.04), and 04 and
d subunit immunoreactivity was also increased (p=0.04). In the VLPO
region, only the 6 subunit mRNA was increased (p=0.047). Following
gaboxadol, motor activity was significantly more reduced, and the la-
tency to a transient total loss of activity was shorter, in AE than S rats
(p=0.02-0.004).

A3
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Conclusion: Perinatal AE may lead to prolonged overexpression of
GABA, receptors in the vigilance- and motor activity-controlling hypo-
thalamic PF region. This may increase behavioral sensitivity to gabox-
adol and contribute to long-lasting alterations in sleep-wake behavior in
victims of prenatal AE.

Support (optional): HL-071097 and ASMF 26-CA-04
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AN INVERSE AGONIST OF THE HISTAMINE H3-RECEPTOR
IMPROVES WAKEFULNESS IN NARCOLEPSY: STUDY IN
OREXIN-/-MICE AND PATIENTS

Lin J', Dauvilliers Y, Arnulf P, Anaclet C', Parmentier R', Ligneau X,
Lecomte J!, Schwartz J*

'INSERM/UCBL-U628, Integrated Physiology of Brain Arousal
Systems, Lyon, France, Neurologie, INSERM-U888, CHU Hopital
Gui de Chauliac, Montpellier, France, *Fédération des Pathologies du
Sommeil, Hopital de la Pitié-Salpétriére, Paris, France, ‘Bioprojet,
Paris, France

Introduction: Narcolepsy is characterized by excessive daytime sleep,
cataplexy, direct transitions from wakefulness (W) to REM sleep
(DREMs) and deficiency of orexins (hypocretins), neuropeptides that
promote W via activation of brain histamine (HA) pathways and other
W-promoting systems. The hypothesis that the orexin defect can be
circumvented by enhancing HA neuronal activity was explored in nar-
coleptic orexin-/-mice and patients using tiprolisant, a potent/selective
inverse agonist at H3-receptor controlling HA release/synthesis by au-
toregulation.

Methods: The turnover of brain HA and other monoamines was as-
sessed by measuring their levels and those of their main metabolites
in both wild type and orexin-/-mice. Polygraphic recordings were used
to examine the effects of oral dosing of tiprolisant and/or modafinil on
cortical EEG, sleep and W in 12 orexin-/-mice. A single-blind trial was
performed on 22 patients receiving placebo followed by tiprolisant, both
for one week using the Epworth Sleepiness Scale (ESS) score to evalu-
ate daytime sleep/somnolence.

Results: We found that 1) in wild-type or orexin-/-mice, tiprolisant was
able to markedly enhance tele-methylhistamine levels, an index of HA
turnover. This was accompanied by an enhanced 4-hydroxy-3-methoxy-
phenylglycol/noradrenaline ratio, indicating activation of two major W-
promoting aminergic systems in spite of the genetic abrogation of their
excitatory orexin inputs in the knockout mice; 2) tiprolisant (20 mg/kg)
enhanced W like that of modafinil (64 mg/kg), a currently prescribed W-
promoting drug. In contrast to modafinil, however, it also enhanced cor-
tical EEG fast theta activity (7-10 Hz) and fast rhythms (20-60 Hz) and
diminished the DREMs, the only characteristic narcoleptic phenotype
identified so far in orexin-/-mice using objective EEG/EMG recordings.
All effects of tiprolisant were markedly amplified by co-administration
with modafinil. 3) finally, in patients receiving a 40 mg oral dose, once a
day for one week, after one week of placebo, the ESS score was reduced
from 17.6 (baseline) to 11.7 (p<0.001) with tiprolisant vs 16.6 with pla-
cebo (p>0.05). Diurnal sleep and somnolence, unaffected under placebo,
were nearly suppressed on the last days of tiprolisant treatment, whereas
nocturnal sleep was not significantly affected.

Conclusion: From our preclinical/clinical data, H3-receptor inverse
agonists appear to be novel effective and well tolerated treatment for
excessive daytime sleep and DREMs associated with narcolepsy.
Support (optional): by Bioprojet & INSERM
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PROCESSING OF SOUNDS DURING SLEEP SPINDLES

IN HUMANS: AN EEG/FMRI STUDY OF AUDITORY
STIMULATION IN NON-REM SLEEP

Dang-Vu T'?, Schabus M', Boly M"?, Bonjean M!, Darsaud A’,
Degueldre C', Desseilles M', Phillips C', Maquet P’

!Cyclotron Research Centre, University of Liege, Liege, Belgium,
“Neurology Department, Liege University Hospital, Liege, Belgium

Introduction: Non-REM sleep (NREM) has classically been associated
with isolation of the brain from the external world, due to the blockade
of incoming stimuli at the thalamic level, in particular during sleep spin-
dles. Although some data suggest that sounds are still processed during
NREM, no neuroimaging study has assessed how spindles modulate the
processing of auditory stimuli. Using simultaneous EEG / fMRI, this
study aimed at describing the neural correlates of auditory information
processing during NREM and spindles in humans.

Methods: In the experimental group (EG, n=13), non-sleep deprived
healthy young subjects were scanned during the night in a 3T fMRI de-
vice, with a continuous EEG recording. During this session, pure tones
were presented (400Hz, 300ms, 70% probability during each scan). In
the control group (CG, n=14), subjects followed a similar protocol, but
without sounds presentation. After artifacts removal, NREM (stages 2-3)
and waking epochs, with corresponding fMRI images, were selected.
Sleep spindles were automatically detected in NREM epochs. In the EG,
tones were categorized in 3 types according to their occurrence during
waking (TW), NREM but outside spindles (TN), or spindles (TS). We
first assessed the brain responses to the 3 types of tones. Then we com-
pared the brain responses to spindles between groups.

Results: TW were associated with activation of the thalamus and pri-
mary auditory cortex. TN induced activation of thalamus, primary audi-
tory cortex, but also brainstem and posterior cingulate gyrus. TS were
associated with activation of parahippocampal gyrus and brainstem. A
higher activation of the hippocampus was found during spindles in the
EG compared to the CG.

Conclusion: Sounds are processed in classical auditory circuits during
NREM, but not during spindles. However, presentation of sounds dur-
ing NREM affects the neural correlates of spindles, leading to increased
activation of mesio-temporal areas in relation to spindles.

Support (optional): Research supported by the Fonds National de la
Recherche Scientifique (FNRS), the University of Liege and the Queen
Elisabeth Medical Foundation (Belgium)
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INTER-HEMISPHERIC CORRELATIONS IN SPONTANEOUS
ACTIVITY OF HUMAN SENSORY CORTEX DURING WAKE
AND SLEEP

Nir Y', Mukamel R°, Dinstein P, Fisch L', Gelbard-Sagiv H', Arieli A’,
Fried I*°, Malach R’

'Department of Neurobiology, Weizmann Institute of Science, Rehovot,
Israel, 2Ahmanson Lovelace Brain Mapping Center, Neuropsychiatric
Institute, David Geffen School of Medicine, University of California
Los Angeles (UCLA), Los Angeles, CA, USA, 3Center for Neural
Science, New York University, New York, NY, USA, “Division of
Neurosurgery, David Geffen School of Medicine, and Semel Institute
for Neuroscience and Human Behavior, University of California Los
Angeles (UCLA), Los Angeles, CA, USA, *Functional Neurosurgery
Unit, Tel Aviv Medical Center and Sackler School of Medicine, Tel
Aviv University, Tel Aviv, Israel

Introduction: Recent functional magnetic resonance imaging (fMRI)
studies reveal the presence of spontaneous waves of activity in human
cortex. These high amplitude fluctuations are puzzling since they emerge
intrinsically, even in sensory cortex, in the complete absence of external
stimuli or task. These fluctuations show remarkable network system se-
lectivity and coherence across large cortical distances, and across hemi-
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spheres, yet it is currently unknown what dynamics of neuronal activity
underlie these waves. Spontaneous fMRI fluctuations also show inter-
hemispheric correlations in anesthetized animals, raising the question
whether they can be found also during natural human sleep.

Methods: Three patients underwent monitoring with multiple intracra-
nial depth electrodes placed bilaterally for potential surgical treatment.
Patients provided written informed consent, and the study conformed to
the guidelines of the Medical IRB at UCLA. Simultaneous recordings
of single unit and LFP activity from multiple electrodes in human audi-
tory cortex were collected while 3 patients rested in a dimly-lit, silent
room (N=9 sessions). Sound was recorded along with the neuronal data
to verify quiet recording conditions. Electrophysiological signals were
obtained during silent periods in wakeful rest, during sleep, and during
auditory stimulation.

Results: We demonstrate the presence of spontaneous firing rate modu-
lations which manifested a significant correlation across hemispheres
(r=0.32, p<0.0005). These modulations were very slow (< 0.1Hz) and
of low amplitude. LFP recorded by the same electrodes exhibited sig-
nificant inter-hemispheric correlations predominantly for modulations in
gamma (40-100Hz) power (1=0.42, p<0.0005), showing similar tempo-
ral dynamics to the firing rate modulations. Interestingly, data from one
patient during REM and stage 11 sleep revealed a striking enhancement
in correlations (r=0.64, p<0.0005), suggesting that these waves serve a
role which is outside the domain of purposeful sensory tasks.
Conclusion: Our results point to slow, low amplitude, modulations in
firing rate and gamma LFP power as the main mechanism underlying
spontaneous fMRI fluctuations in human sensory cortex.

Support (optional): Funded by ISF grant and Dominique Center to R.
Malach, US-Israel BSF grant to . Fried and R. Malach and an EMBO
long term fellowship to R. Mukamel.
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CLONAZEPAM REDUCES MYOCLONIC ACTIVITY
DURING REM SLEEP IN A MOUSE MODEL OF REM SLEEP
BEHAVIOR DISORDER

Brooks PL', Peever JH'?

"Dept. of Cell and Systems Biology, University of Toronto, Toronto,
ON, Canada, *Dept. of Physiology, University of Toronto, Toronto,
ON, Canada

Introduction: REM sleep behaviour disorder (RBD) is a neurological
disorder of unknown cause that is characterized by excessive muscle
activity in REM sleep. We previously showed that impaired GABA and
glycine transmission in transgenic mice causes a motor phenotype in
REM sleep (e.g. excessive myoclonic jerks) that mimics human RBD.
Because RBD is effectively treated with clonazepam, we aimed to deter-
mine whether this drug would also alleviate the excessive motor behav-
iors that characterize our mouse model of RBD.

Methods: We used a transgenic mouse model in which both GABAer-
gic and glycinergic neurotransmission is severely down-regulated. We
characterized levels of skeletal muscle activity in these animals by re-
cording EEG and EMG activity for 24 hours in transgenic (Tg; n=12)
and wild-type (Wt; n=7) mice. We then gave a subset of mice (Tg: n=6;
Wt: n=4) an i.p. injection of 0.3mg/kg clonazepam and measured motor
activity for 6 hours to determine if this drug alleviated myoclonic activ-
ity in REM sleep.

Results: Compared to Wt mice, Tg animals had a 209% (2-way ANO-
VA; P=0.007) increase in muscle activity during REM sleep. In Tg mice,
clonazepam administration reduced motor activity in REM sleep by
33% (paired t-test; P=0.007) without affecting sleep-wake architecture
(2-way RM ANOVA; P=0.886). In Wt mice, clonazepam had no effect
on either muscle activity (paired t-test; P=0.407) or sleep-wake architec-
ture (2-way RM ANOVA; P=0.360).

Conclusion: We show that impaired GABA and glycine transmission
induces a motor phenotype during REM sleep in transgenic mice and
that clonazepam administration alleviates these symptoms. We suggest



that this mouse model is useful for studying the mechanisms of RBD
and conclude that impaired inhibitory neurotransmission may underlie
this disorder.

0013

HYPOCRETIN NEURON MORPHOLOGY AND
NEUROTRANSMITTER IDENTITY IN ZEBRAFISH
Appelbaum L, Wang G, Marin W, Mignot E, Mourrain P
Stanford University, Palo Alto, CA, USA

Introduction: The hypocretin/orexin (HCRT/ORX) system has been
involved in the regulation of a large number of physiological functions,
including sleep and wakefulness, feeding, cardiovascular function and
nociception. In mammals, HCRT hypothalamic neurons are numerous,
have widespread projections into the brain and spinal cord, and are like-
ly heterogeneous, with potential differential effect reflecting functional
diversity. In contrast to the complex mammalian situation where thou-
sands of hypocretin neurons are present, we previously showed that the
zebrafish offers a simpler situation with only 20 hypocretin neurons in
larvae and 50 in adults. Here, we investigate the morphological char-
acteristics and neurotransmitter phenotype of this small HCRT neuron
population in zebrafish.

Methods: HCRT neuron morphology and projections were analyzed
in a HCRT:EGFP line using a 2 photon microscopy imaging approach.
Gene expression patterns and HCRT colocalization were determined us-
ing double in situ hybridization (ISH).

Results: The majority of projections were ipsilateral. Axon mainly ex-
tended towards the spinal cord whereas dendritic processes expended
laterally, arborizing in the hypothalamus and diencephalic regions proxi-
mal to the eye. In addition, we analyzed the neurotransmitter phenotype
of HCRT neurons using probes marking glutamatergic, GABAergic and
dynorphinergic (pdyn) neurons. Double ISH experiments suggest that
HCRT neurons express glutamatergic markers and a portion also express
entpd3 and pdyn.

Conclusion: Similar to mammals, zebrafish HCRT neurons are likely
glutamatergic. Heterogeneity is evident based on pdyn and entpd3 co-
localization and projection patterns. Correlations between phenotype
and function are needed.

Support (optional): HHMI and NIH-NS23724
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DOPAMINERGIC MODULATION OF CATAPLEXY IN
HYPOCRETIN-NULL MICE

Burgess C, Tse G, Peever J

University of Toronto, Toronto, ON, Canada

Introduction: Cataplexy is one of the most debilitating symptoms of
narcolepsy. Previous studies demonstrate that changes in dopamine neu-
rotransmission affect cataplexy in narcoleptic dogs. However, it is un-
known whether dopamine also influences cataplexy in hypocretin-null
mice. Therefore, we used neuro-pharmacology, electrophysiology and
videography to determine if changes in dopaminergic neurotransmission
affect cataplexy in narcoleptic mice.

Methods: Hypocretin-null (n=10) and wild-type mice (n=5) were given
i.p. injections of saline, quinpirole (D2-like receptor agonist, 0.5mg/
kg) or eticlopride (D2-like receptor antagonist, 1.0mg/kg) at lights-oft
(7pm). Cataplexy and sleep-wake states were determined by EEG, EMG
and videography and were monitored for 3 hours following drug admin-
istration.

Results: Compared to baseline levels, quinpirole injection potently
increased the total time spent in cataplexy by 99+40% (paired t-test,
p=0.02). In contrast, eticlopride application markedly suppressed the
total time spent in cataplexy by 84+12% (paired t-test, p=0.02). Neither
quinpirole nor eticlopride administration affected the amount of waking,
NREM or REM sleep in either hypocretin-null or wild-type mice (RM
ANOVA, p>0.05).

Category A—Neuroscience

Conclusion: We demonstrate that changes in dopaminergic neurotrans-
mission, via D2-like receptor mechanisms, affect cataplexy without in-
fluencing REM sleep in hypocretin-null mice. We suggest that blockade
of D2-like receptors could serve as an effective treatment for cataplexy
in human narcoleptics.

0015

DIFFERENTIAL RESCUE OF LIGHT- AND FOOD-
ENTRAINABLE CIRCADIAN RHYTHMS IN MICE LACKING
THE BMAL1 CLOCK GENE

Fuller PM'?, Lu J'?, Saper CB'?

'Neurology, Beth Isracl Deaconess Medical Center, Boston, MA, USA,
?Harvard Medical School, Boston, MA, USA

Introduction: Mice with targeted disruption of the clock gene Bmall
lack molecular and neurobehavioral circadian rhythmicity in constant
darkness. Bmall-/- mice also do not entrain to light-dark cycles nor, as
we report here, do they entrain to temporally restricted windows of food
availability. To test the role of the dorsomedial hypothalamic nucleus
(DMH) as opposed to the suprachiasmatic nucleus (SCN) in entrainment
of circadian rhythms, we attempted to rescue both light and food entrain-
ment of circadian rhythms by selectively restoring clock function in the
DMH or SCN in Bmall-/- mice.

Methods: We injected an adeno-associated viral vectors (AAV, sero-
type 8) containing the Bmall gene (including both 5’ and 3° promoter
elements; AAV-Bmall) into the brains of Bmall-/- mice. The circadian
rhythms of body temperature (Tb) and locomotor activity were recorded
during ad lib and restricted feeding conditions (under both 12:12 light-
dark and constant darkness).

Results: The SCN functions as the master circadian pacemaker and res-
toration of clock function at this site alone by injection of AAV-Bmall
restores light- but not food-entrainable circadian rhythms. In contrast,
restoration of the Bmall gene only in the DMH had no effect on baseline
or light entrainable circadian rhythms, but restored the ability of animals
to entrain to food.

Conclusion: These results demonstrate the presence of a Bmall-based
oscillator in the DMH that is sufficient to drive food entrainment of cir-
cadian rhythms, and demonstrate the power of viral-based gene replace-
ment in the CNS to dissect complex neural functions.

Support (optional): Support was provided by USPHS grants HL60292,
NS33987, and NS051609.
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PROGRESSIVE DECREASE IN SLEEP DEPRIVATION-
INDUCED EXTRACELLULAR ADENOSINE RELEASE

AND RECOVERY NREM SLEEP FOLLOWING
INTRACEREBROVENTRICULAR INJECTION OF 192 IGG-
SAPORIN

Kalinchuk A, Porkka-Heiskanen T, McCarley RW', Basheer R'
'Department of Psychiatry, Harvard Medical School, West Roxbury,
MA, USA, ZInstitute of Biomedicine, University of Helsinki, Helsinki,
Finland

Introduction: The basal forebrain (BF) is an important site in the
homeostatic sleep control mediated by adenosine (AD) release. The
BF comprises different neuronal populations, including cholinergic,
GABAergic and glutamatergic cells. Immunotoxin 192IgG-saporin has
been used in several studies to investigate the role of BF cholinergic
vs. non-cholinergic cells in the regulation of spontaneous sleep/recovery
sleep after sleep deprivation (SD) but results of these studies are contro-
versial. 2 weeks post local saporin injection into the caudal BF (horizon-
tal diagonal band/magnocellular preoptic area/substantia innominata,
HDB/MCPO/SI), recovery sleep was reduced; however, 2 weeks post
ICV injection no changes in recovery sleep occurred. We hypothesized
that this difference might be explained by a delayed lesion of cholinergic
cells in HDB/MCPO/SI area after ICV injection. Consequently, in the
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same rats, we examined the time course of changes in SD-induced AD
levels and homeostatic sleep response at 2 and 3 weeks post ICV injec-
tion.

Methods: Male rats were ICV injected with saporin (6pg, n=7) or sa-
line (n=5) and implanted with EEG/EMG electrodes and guide cannulae
for microdialysis probes targeting the HDB/MCPO/SI. Experimental
schedule, performed 2 and 3 weeks post-injection, included spontaneous
sleep-wake recording (8am-8am) and SD for 6h (10am-4pm) followed
by recovery sleep at 4pm-8am. AD samples were collected at 30min
intervals on SD day at 8am-8pm. Histology evaluated the extent of cho-
linergic cell loss and probe locations.

Results: 2 weeks post ICV saporin, SD induced significant increases
in BF AD levels (+141%), NREM recovery sleep (+47%) and NREM
delta power (+81%). However, 3 weeks post ICV saporin, AD increase
and NREM recovery sleep were inhibited and NREM delta power was
significantly attenuated. Histological control showed that 2 and 3 weeks
post ICV injection 41% and 13% of BF cholinergic cells survived, re-
spectively.

Conclusion: The changes observed 3 weeks post ICV saporin were
quantitatively similar to those observed 2 weeks after local BF saporin
injection (Kalinchuk et al., 2005), showing that the effect induced by
ICV saporin injection follows a slower time course in reducing the SD-
induced AD increase and recovery sleep. Taken together, our present and
previous observations imply that cholinergic neurons in the BF play an
important role in the regulation of SD-induced AD release and NREM
recovery sleep.

Support (optional): VA Medical Research Award, NIMH R37
MHO039683, Academy of Finland
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MODAFINIL, IN CONTRAST TO CAFFEINE AND
AMPHETAMINE, MAINTAINS WAKE ENHANCING
EFFICACY AFTER 6 H OF SLEEP DEPRIVATION IN RATS
Gruner JA, Marcy VR, Lin Y, Marino MJ

World Wide Discovery Research, Cephalon, Inc., West Chester, PA,
USA

Introduction: Several drugs, notably amphetamine, caffeine, and
modafinil, maintain attention and vigilance in the presence of fatigue,
such as that induced by sleep deprivation (SD). However, it is unclear
whether these drugs maintain the same degree of wake promoting ef-
ficacy under such conditions. Therefore we evaluated these agents in
normal and sleep-deprived rats.

Methods: Rats were implanted for chronic electroencephalographic and
electromyographic recording. SD was produced by placing rats in rotat-
ing wheels (34 cm ID, 1 m/min rotation rate) at lights-on (8§ AM) for 6
h, which limited their ability to sleep. They were then removed, admin-
istered caffeine (3-30 mg/kg ip), d-amphetamine sulfate (0.3-3 mg/kg
ip), or modafinil (30-300 mg/kg ip), and recorded for 24 h. Non-sleep
deprived (NSD) rats were maintained in their home cages during this
period and injected with test compounds at the same time. Wake, slow-
wave sleep (SWS), and rapid-eye-movement sleep (REMS) were scored
from the polysomnographic records using standard criteria. Wake ef-
ficacy was measured using cumulative wake activity at 4 h post dosing
(4h AUC). Statistical analysis consisted of ANOVA followed by Bonfer-
roni t-test.

Results: Wake was reduced by ~44% in vehicle-treated SD versus NSD
rats (53 vs. 95 min, respectively, 4h AUC, p< 0.05). In both NSD and SD
rats, caffeine (15, 30 mg/kg), amphetamine (1, 3 mg/kg), and modafinil
(150, 300 mg/kg) increased wake (4h AUC, p< 0.05 vs. vehicle). How-
ever, the magnitude of wake increase was significantly smaller in SD
than in NSD rats for caffeine (124 vs. 200 min, 15 mg/kg) and amphet-
amine (148 vs. 192 min, 1 mg/kg) (p< 0.05). In contrast, modafinil pro-
duced comparable wake increases in SD and NSD rats (190 vs. 199 min
respectively, 150 mg/kg; p> 0.05).
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Conclusion: The wake promoting efficacy of modafinil, but not that of
caffeine or amphetamine, is unaltered by sleep deprivation.
Support (optional): These studies were supported by Cephalon, Inc.
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RESPONSE OF HUMAN GENIOGLOSSUS SINGLE MOTOR
UNITS TO CHEMICAL AND PRESSURE STIMULATION
Saboisky JP', Jordan AS', White DP', Trinder JA°, Nicholas CL?,
Eckert DJ', Malhotra A’

'Brigham & Women'’s Hospital & Division of Sleep Medicine, Harvard
Medical School, Boston, MA, USA, *Department of Psychology,
University of Melbourne, Melbourne, VIC, Australia

Introduction: The human genioglossus, is an important upper airway
dilator muscle, receiving respiratory and non-respiratory input (1). We
wished to understand the effects of mechanical (continuous positive
airway pressure, CPAP) and chemical (elevated CO2) stimuli on upper
airway motor control.

Methods: Single motor unit (SMU) activity was recorded in healthy
subjects (n=5 to date) during CO2 and CPAP stimulation. SMUs were
recorded via three fine-wire electrodes inserted into the genioglossus
based on prior ultrasound imaging. Subjects were studied during su-
pine wakefulness breathing through a nose mask. During hypercapnic
stimulation (10mmHg above eupnic), CPAP was applied in ~2cmH20
increments each minute until 10cmH20 was achieved at which point
CPAP was terminated. SMUs were sorted and classified based on in-
stantaneous discharge frequency plots according to respiratory activity
for each SMU.

Results: Genioglossus motor unit activity with increased CO2, shows
a number of characteristic changes. Firstly there is an increase in the
firing rate of inspiratory units already active with earlier pre-inspiratory
activation, 4 units changed their pattern of discharge from a Phasic to
a Tonic pattern and increased their discharge frequencies (5-15Hz in-
crease). With further increases in CO2 new SMUs in the genioglossus
were recruited. With the application of sufficient CPAP (5.6+0.8 cm-
H20) SMU firing rates were reduced to near initial values or discharge
ceased altogether.

Conclusion: This implies that while CO2 can stimulate the activity of
inspiratory units, CPAP can suppresses genioglossal motoneuron activ-

ity.
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EFFECTS OF CORTICAL SPREADING DEPRESSION (CSD)
ON SLEEP

Faraguna U, Nelson AB, Tononi G, Cirelli C

University of Wisconsin, Madison, WI, USA

Introduction: CSD is a slowly moving wave of tissue depolarization
and decreased neuronal activity, resulting in a depression of amplitude
of the electroencephalogram. CSD can be elicited unilaterally by local
application of potassium chloride (KCl), and the affected hemisphere
shows increased energy demands, transient hypoxia, as well as strong
induction of plasticity-related genes such as BDNF, followed by mor-
phological spine changes. Here we investigated the effects of unilateral
CSD on sleep intensity as measured by slow wave activity (SWA).
Methods: Male WKY rats (7-8 week old; n=5) were implanted chroni-
cally for polysomnographic recordings and kept in a 12:12 light:dark
cycle (lights on at 10am). Local field potentials (LFPs) were recorded
from the left and right parietal cortical areas. Soon after lights on KClI
was infused unilaterally either on the occipital intact dura (n=2) or in the
frontal cerebral cortex (n=3).

Results: CSD effects on the EEG can be described in three phases: 1)
Unilateral reduction in EEG power encompassing all frequencies dur-
ing the infusion of KCl (first 62.4 + 18.5 min). 2) Unilateral increase in
NREM SWA at the expenses of higher frequencies starting immediately
after the end of CSD. During the first 2 hr after the end of CSD, SWA



at the affected hemisphere was 179.7% + 15.7 (mean + SEM) of the 24
hr baseline, while at the contralateral hemisphere it was 127.5 + 11.7
(p=0.043 Wilcoxon Matched Pairs Test); 3) A recovery phase during
which SWA returned to baseline levels (within ~ 12 hr from the onset
of CSD).

Conclusion: NREM sleep following unilateral CSD is characterized by
a large increase in SWA in the affected hemisphere compared to the con-
tralateral one. Future studies are needed to clarify whether this increase
is linked to the early increase in energy metabolism during CSD, or to
the later synaptic and morphological changes.

Support (optional): Supported by NIH Director’s Pioneer Award to
GT.
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SIMULATION OF SLEEP HOMEOSTASIS IN THE DARK
Deboer T

Molecular Cell Biology, Leiden University Medical Center, Leiden,
Netherlands

Introduction: Slow-wave activity (SWA) in the NREM sleep EEG is
thought to reflect a sleep homeostatic process (S) and SWA has been
simulated successfully on the basis of prior sleep and waking duration.
However, in a simulation in the rat (Franken et al 1991) the decreasing
time constant (Td) of S needed systematic adaptation depending on time
of day and environmental lighting conditions. The question remained
whether these daily changes in Td were caused by external (e.g. light)
or endogenous factors.

Methods: To investigate this question, rats (n=11) were kept in 12:12
h LD cycles. EEG and EMG electrodes were implanted (Deboer et al
2003). After recovery, the animals adapted to the recording room in DD
for at least a week. A baseline day was recorded, followed by a 6-h sleep
deprivation (SD) and 18-h recovery period. Vigilance states were de-
termined and EEG spectral analysis was performed. Simulations were
performed as in Franken et al 1991. Mean r-values were calculated from
Fisher-z transformed individual r-values of the correlation of hourly val-
ues of S and SWA (n=39-42).

Results: With a constant Td (3.2 h) the simulation was consistently
lower than SWA during the rest phase and higher during the active phase
(r=0.555 p<0.01). Introduction of a variable Td (3.9 h rest phase, 2.5
h active phase, Franken et al 1991) improved the correlation (r=0.682
p<0.01), but clear differences remained. Subsequent simulations showed
that a variable Td of 4.8 h (rest) and 1.6 h (active phase) was the optimal
solution (r=0.748 p<0.01).

Conclusion: In constant conditions simulation of S Td needs a correction
for an apparent difference between the active and rest phase, although
the animals spend at least a week in DD. This suggests that endogenous
factors may influence sleep homeostatic processes.

Support (optional): Supported by EU Grant LSHM-CT-2005-518189.
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SLEEP AND THE SLEEP EEG UNDER CONSTANT SLEEP
PRESSURE

Yasenkov R, Deboer T

Molecular Cell Biology, Leiden University Medical Center, Leiden,
Netherlands

Introduction: In mammals, slow-wave activity (SWA) in the NREM
sleep EEG is a function of the previous amount of sleep and waking
and reflects sleep homeostasis. In the rat, power density in the higher
EEG frequencies (10-25 Hz, HFA) is thought to be under influence of
circadian factors. We wanted to investigate whether daily changes in
sleep and HFA are independent of changes in SWA and homeostatic
sleep pressure.

Methods: To this purpose rats (n=4) were kept in 12h:12h LD cycles.
EEG and EMG electrodes were implanted. After recovery the animals
adapted to constant dark conditions (DD) for at least 1 week. A baseline
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(BL) day was recorded followed by a “short-day protocol” of 2h sleep
deprivation (SD) followed by 2 h rest (2h-2h) for 48 h. Vigilance states
were determined and EEG spectral analysis between 0.1-25 Hz was per-
formed. Comparisons were made between baseline and the second day
in 2h-2h.

Results: The animals slept less over 24 h in 2h-2h (43.3+1.7% SE)
compared to baseline (51.5 +1.2%, p<0.005, t-test). Circadian changes
in vigilance states were still present but the amplitude was markedly
reduced (~25% of baseline, p<0.05, t-test). SWA (1.1-4.0 Hz) in NREM
sleep did not show a significant modulation over 24 h (p>0.5, ANOVA
4-h intervals) during the 2h-2h protocol. At the same time the power
density in the spindle range (11..1-15.0 Hz) and between 15.1-25.0 Hz
still showed strong circadian modulation (p<0.05, ANOVA 4-h inter-
vals) which virtually did not differ from baseline (p>0.5, ANOVA 4-h
intervals).

Conclusion: Under the 2h-2h protocol, SWA in NREM sleep is constant
and circadian modulation in vigilance states is markedly reduced. In con-
trast, HFA still displays significant circadian modulation, indistinguish-
able from baseline. The data show that circadian changes in HFA are
endogenous and are not influenced by sleep homeostatic mechanisms.
Support (optional): Supported by EU Grant LSHM-CT-2005-518189.
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EVOKED OPTICAL RESPONSES DIFFER BETWEEN QUIET
SLEEP STAGES

Schei JL', Foust AP, Rojas MJP, Navas JA°, Rector DMP

"Physics and Astronomy, Washington State University, Pullman, WA,
USA, ?Veterinary and Comparative Anatomy, Pharmacology, and
Physiology, Washington State University, Pullman, WA, USA

Introduction: In order to study the neural consequences of the different
stages of quiet sleep, we recorded evoked cortical hemodynamic signals
during auditory stimulation across sleep states in rats. We observe a larg-
er electrical evoked response during quiet sleep 2 (QS2) compared to
quiet sleep 4 (QS4). If the larger QS2 response is due to greater synchro-
nous recruitment of cells, then we hypothesize the metabolic response
would also be larger during QS2.

Methods: We implanted four Sprague-Dawley rats with two screw elec-
trodes, an LED emitting 660 nm light, and a photodiode over the parietal
cortex. A train of five speaker clicks (10 Hz) was delivered at random
intervals from 2 to 13 seconds while recording the electrical and scat-
tered light changes under different sleep states.

Results: As expected, QS2 exhibited a larger evoked response potential
(ERP) over QS4. The evoked optical response during QS2 showed an
initial dip at 0.5 s not observed in QS4, followed by a peak at 1 s that was
much larger in QS4. A secondary dip at 2.4 s was significantly larger in
QS2. Both quiet sleep states had a similar long lasting overshoot.
Conclusion: The ERP during QS2 was larger in amplitude compared
to QS4 possibly due to greater synchronization of cellular activity. The
evoked optical signal during QS2 exhibited a smaller increase but larger
decrease in scattered light than QS4. Since 660 nm light is most tightly
coupled with HbO2 absorption, the QS2 changes may be due to a larger
recruitment of blood to the activated area or a lower initial supply result-
ing in a larger change in blood volume.

Support (optional): This work was supported by NIH MH60263 and
grants from the Beckman Young Investigators Fellowship Program, the
Murdock Foundation, the Keck Foundation, and the Poncin Founda-
tion.
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EFFECTS OF PRECEDING SLEEP/WAKE HISTORY ON
ELECTRICALLY INDUCED CORTICAL LTP IN RATS
VWazovskiy VV, Cirelli C, Tononi G

Psychiatry, University of Wisconsin-Madison, Madison, WI, USA

Introduction: We have recently shown that in cortex and hippocam-
pus molecular markers of long-term potentiation (LTP) and depression
(LTD) prevail in waking and sleep, respectively. Moreover, we found
that the slope of early cortical evoked potentials triggered by transcal-
losal stimulation increased after wakefulness and decreased after sleep.
If indeed synaptic potentiation occurs during waking and shares the
same mechanisms that mediate LTP, then it should be more difficult to
induce LTP after wakefulness than after sleep.

Methods: Male adult WKY rats (n=7) were used. Intracortical local
field potentials (LFP) recordings were obtained with bipolar concen-
tric electrodes from the left frontal cortex while the right frontal cortex
was stimulated (pulses duration = 0.1ms). LTP was induced according
to an established protocol: sixty 24-ms trains of high-frequency (300
Hz) stimulation delivered at 0.1 Hz. Each rat was subjected to the LTP-
inducing protocol twice, at light onset and after 4 hours of sleep, always
in a standardized state of quiet wakefulness. LFPs and the EMG were
continuously recorded to quantify vigilance states.

Results: In agreement with our previous results, the slope of the first
negative component of the transcallosal evoked responses was high at
light onset, after a spontaneous waking period, and decreased during
ensuing sleep. LTP-inducing attempts at light onset did not result in
consistent increases in the LFP slope relative to pre-stimulation values
(12.746.6 %, n.s.). In contrast, LTP could easily be induced in all rats
after a period of sleep (32.5+5.1%, p<0.01), and persisted for at least 1
hour (24.8+6.3%, p<0.01).

Conclusion: The induction of LTP is partially occluded after a period
of spontaneous wakefulness and is restored after sleep, consistent with
the idea that net synaptic strength is close to saturation after wakefulness
and desaturates after sleep.

Support (optional): NIH Director’s Pioneer award to GT, Swiss Na-
tional Science Foundation grant PBZHB-106264 to VVV.
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MICRODIALYSIS DELIVERY OF THE ADENOSINE Al
RECEPTOR AGONIST N6-SULFYLPHENYL ADENOSINE
(SPA) TO THE PONTINE RETICULAR FORMATION (PRF) OF
C57BL/6J (B6) MOUSE DECREASES PRF ACETYLCHOLINE
(ACH) RELEASE AND DELAYS RECOVERY TIME FROM
ISOFLURANE ANESTHESIA

Gettys GC, Hambrecht VS, Baghdoyan HA, Lydic R

Anesthesiology, University of Michigan, Ann Arbor, MI, USA

Introduction: Adenosine is a signaling molecule that modulates sleep
and PRF ACh release (J Neurochem 96:1750, 2006). Laterodorsal and
pedunculopontine tegmental (LDT/PPT) terminals release ACh in the
PRF (J Neurosci 17:774, 1997) and adenosine inhibits LDT/PPT neu-
rons (Science 263:689, 1994). This study is testing the hypothesis that
microdialysis delivery of SPA to the PRF of B6 mouse decreases PRF
ACh release and delays resumption of wakefulness after anesthesia.
Methods: Adult male B6 mice (n=7) were anesthetized with isoflurane.
A CMA/7 dialysis probe was placed into the PRF and perfused with
Ringer’s (control) followed by Ringer’s containing SPA (0.01, 0.1, or 1
mM). ACh release was quantified by HPLC/ECD. Mice were allowed to
recover from anesthesia and time to resumption of righting was record-
ed. Dialysis probe placement in the PRF was confirmed histologically.
Results: Repeated measures one-way ANOVA and Tukey/Kramer post
hoc test revealed that SPA caused a concentration-dependent decrease
in ACh release (p<0.0001). Compared to control, ACh release was de-
creased 15.6%, 22.4%, and 40.2% by 0.01, 0.1, and 1 mM SPA, respec-
tively. One way ANOVA showed that SPA also significantly increased
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time to resumption of righting (p=0.0007). Average times for resump-
tion of wakefulness were 20, 54, and 163 min following dialysis with
0.01, 0.1, 1 mM SPA, respectively.

Conclusion: Enhancing cholinergic neurotransmission in the PRF pro-
motes cortical activation. The findings that SPA decreased PRF ACh
release and delayed recovery from anesthesia support the interpretation
that adenosine decreases arousal, in part, by decreasing PRF cholinergic
neurotransmission.

Support (optional): NIH grants HL40881, MH45361, and the Depart-
ment of Anesthesiology.
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GLUTAMATERGIC CELLS IN THE PARABRACHIAL
NUCLEUS AND PRECOERULEUS COMPLEX REGULATE
WAKEFULNESS AND CIRCADIAN RHYTHM OF SLEEP-
WAKE BEHAVIOR

Hur EE, Saper CB, Lu J

Neurology, Beth Isracl Deaconess Med Ctr, Boston, MA, USA

Introduction: Cortical arousal is driven by the inputs from thalamus
and basal forebrain, and both areas receive glutamatergic projections
from the parabrachial nucleus (PB) and precoeruleus area (PC). We hy-
pothesize that the PB-PC complex is critical to maintain wakefulness.
Methods: Adult male C57BL/6 mice containing loxP sequences flanking
the second exon encoding vesicular glutamate transporter 2 (VGLUT2)
were injected with an adeno-associated viral vector containing the gene
for Cre recombinase (AAV-Cre) to selectively disrupt VGLUT2 expres-
sion in the PB and PC. Two weeks after surgery, EEG, EMG, tempera-
ture, and locomotor activity were monitored. VGLUT2 mRNA in situ
hybridization and Cre immunohistochemistry were performed to assess
the extent of the lesion.

Results: In four lox-Vglut2 mice receiving AAV-Cre injections into
the PB and PC, the circadian pattern of sleep-wake behavior and lo-
comotion was disrupted, revealing ultradian rhythms. Total amounts of
wakefulness were decreased by 15-20% compared to wildtype mice or
lox-VGLUT2 mice receiving AAV-GFP.

Conclusion: Wake-promoting glutamatergic neurons in the PB-PC are
necessary for normal wakefulness and circadian control of sleep-wake
behavior.

Support (optional): NIH/NHLBI T32 HL07901, NS051609, HL60292
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BLOCKAGE OF DOPAMINERGIC D2 RECEPTORS
PRODUCES DECREASE OF REM BUT NOT OF SLOW WAVE
SLEEP IN RATS AFTER REM SLEEP DEPRIVATION

Silva A', Lima MM, Andersen ML, Reksidler AB’, Zager A', Zanata
2, Vital MA®, Tufik S’

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil,
“Pharmacology, Univ Fed Parana, Curitiba, Brazil

Introduction: Dopamine (DA) has, as of late, become singled out from
the profusion of other neurotransmitters as what could be called a key
substance, in the regulation of the sleep-wake states. We have hypoth-
esized that dopaminergic D2 receptor blockage induced by haloperidol
could generate a reduction or even an ablation of rapid eye movement
(REM) sleep. Otherwise, the use of the selective D2 agonist, piribedil,
could potentiate REM sleep.

Methods: Rats were paradoxically sleep deprived rats and distributed
into saline, haloperidol or piribedil treatment. Sleep-wake pattern was
recorded afterwards.

Results: Electrophysiological findings demonstrate that D2 blockage
produced a dramatic reduction of REM sleep during the rebound (REB)
period after 96 h of REM sleep deprivation (RSD). This reduction of
REM sleep was accompanied by an increment in SWS, which is pos-
sibly accounted for the observed increase in the sleep efficiency. Con-
versely, our findings also demonstrate that the administration of piribedil



did not generate additional increase of REM sleep. Additionally, D2 re-
ceptors were found down-regulated, in the haloperidol group, after RSD,
and subsequently up-regulated after REB group, contrasting to the D1
down-regulation at the same period. In this sense, the current data in-
dicate a participation of the D2 receptor for REM sleep regulation and
consequently in the REM sleep/SWS balance.

Conclusion: Herein, we propose that the mechanism underlying the stri-
atal D2 up-regulation is due to an effect as consequence of RSD which
originally produces selective D2 supersensitivity, and after its period
probably generates a surge in D2 expression. In conclusion we report a
particular action of the dopaminergic neurotransmission in REM sleep
relying on D2 activation.

Support (optional): Research supported by Associagdo Fundo de In-
centivo a Psicofarmacologia (AFIP) and FAPESP (CEPID #98/14303-3
to S.T.).
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ROLE OF ADENOSINE IN ETHANOL INDUCED SLEEP
Thakkar MM'?, Engemann SC*, Sahota P°, Mohan RR"3

'Research Services, Harry S. Truman Memorial Veterans Hospital,
Columbia, MO, USA, *Neurology, University of Missouri, Columbia,
MO, USA, Mason Eye Clinic, University of Missouri, Columbia, MO,
USA

Introduction: Acute intake of ethanol induces sleep. However, cellular
mechanisms mediating the somnogenic effects of ethanol are unknown.
In vitro, acute ethanol increases extracellular adenosine. Adenosine is
involved in the homeostatic regulation of sleep. Is adenosine a mediator
of the sleep following acute intake of ethanol? We designed a series of
experiments to evaluate the role of adenosine in ethanol induced sleep,
in vivo, in freely behaving rats.

Methods: Under standard surgical procedures, male Sprague Dawley
rats (~300 g; 12:12 light:dark cycle; food/water ad lib) were implanted
with sleep recording electrodes and bilateral guide cannulas targeted to-
ward the wakefulness-promoting cholinergic basal forebrain (BF). After
7 days of post-operative recovery and habituation to the recording cables,
the animals were habituated to a gavage tube by having it inserted once
per day for 3 days. Following habituation the experiment was begun.
Control day: 30 min before the onset of dark period, vehicle (500 nL of
10% DMSO in 0.9% saline) was microinjected locally and bilaterally
into the BF. Subsequently, ethanol (3 gm/Kg) was administered intragas-
trically and sleep-wakefulness was recorded. The animals were allowed
to rest for 3 days (no treatment). Experimental day: 30 min before the
onset of dark period, DPCPX (50 pmol/500 nL), a selective A1 receptor
antagonist was microinjected bilaterally into the BF. Subsequently, etha-
nol (3 gm/Kg) was administered intragastrically and sleep-wakefulness
was recorded. On completion, the rats were sacrificed, brains removed
and processed for choline acetyltransferase immunohistochemistry to
localize the injection site.

Results: Initial results suggest that local infusion of A1R antagonist
DPCPX into the BF attenuated the sleep inducing effects of ethanol in
freely behaving rats (N=4; Statistical analysis pending). Histological lo-
calization of the injection site is in progress.

Conclusion: Our preliminary data implicates adenosine and its Al re-
ceptor in mediating the somnogenic effects of ethanol.

Support (optional): Harry S. Truman Memorial Veterans Hospital,
Columbia, MO; University of Missouri Research Council and Research
Board (MMT & RRM); NARSAD (MMT) & NIH Grant EY017294
(RRM)
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GENDERS PRODUCE DISTINCT SLEEP PATTERNS IN AN
EXPERIMENTAL MODEL OF TEMPOROMANDIBULAR
JOINT PAIN

Schutz TC, Andersen ML, Tufik S

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: Studies show that hormonal factors influence the sleep
pattern and sensibility to pain and also, that the tolerance threshold to
pain in women varies according to their menstrual cycle. Despite these
known facts, the literature offers little in the way of differing responses
to pain within animal models, particularly in females. Painful conditions
arising from the temporomandibular joint (TMJ) in male rats are detri-
mental to their sleep architecture and until the present moment, there
are no investigations about the effects of orofacial pain in female rats.
Objective: To assess the effect of orofacial pain in the sleep pattern of
both genders in different phases of their estrous cycle.

Methods: Male and female rats were implanted electrodes that enabled
the recording of their electrocorticogram (ECoG) and electromyogram
(EMG). Males (n=8) and females (in diestrus n=8 and in proestrus n=8)
were superficially anesthetized with halothane for bilateral injection of
saline or Freund’s adjuvant (AIA) into the TMJ and then connected to
the polygraph. The sleep recordings were monitored for two light peri-
ods lasting 12h each. The electrophysiological signals were collected
by a digital polygraph, and the recorded sleep stages were classified as
wake, non-REM sleep, and REM sleep. Two-way variance (ANOVA)
analysis was performed in the assessment of results, followed by the
Tukey test.

Results: Subsequent to the administration of Freund’s adjuvant the
males presented a significant reduction in sleep efficiency, total non-
REM sleep time, and in the percentage of REM sleep, as well as an in-
crease of latency for the onset of sleep in comparison to their respective
control group and to females.

Conclusion: Our results suggest that females and males present distinct
responses to the model of orofacial pain adopted herein, males being
more susceptible to alterations in the sleep pattern than females and con-
trol animals.

Support (optional): AFIP, FAPESP (CEPID 98/143033)
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TIME-FREQUENCY ANALYSIS OF THE SLEEP EEG:
CHANGES ACROSS DEVELOPMENT

Tarokh L'?, Carskadon MA"?

'Bradley Hospital Sleep Research Laboratory, Brown University,
Providence, RI, USA, *Center for Alcohol and Addiction Studies,
Brown University, Providence, RI, USA, *Warren Alpert Medical
School of Brown University, Brown University, Providence, RI, USA

Introduction: The sleep EEG undergoes dramatic changes during pu-
berty. The most striking change is a substantial decrease in the EEG
power. Furthermore, the amount of time spent in slow wave sleep (stage
3 and 4) decreases with age, while the amount of stage 2 sleep increases.
The present analyses describe the sleep EEG frequency changes over the
course of the night associated with pubertal development.

Methods: Longitudinal sleep EEG data were recorded from twelve
healthy subjects (9 boys). Standard sleep recordings were run in lab for
two nights (adaptation and baseline) when the subjects were 9- and 10-
years-old and again 2-3 years later (mean = 2.4, SD = 0.28). During the
initial recording session subjects were either Tanner 1 or 2 and had ad-
vanced at least one Tanner stage by the second recording session. EEG
was recorded from two central (C3/A2 and C4/A1) and two occipital
(O2/A1 and O1/A2) leads. Power spectra were calculated on 19-second
epochs using a Fourier transform.

Results: Across the night, independent of state, all subjects showed
greater spectral power in all frequency bands from all electrode sites
when they were less mature. Power differences were largest in the delta
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band (p <.01), although large differences were also observed in the theta
band. No significant power differences were seen for the alpha band;
however, when more mature, the adolescents showed noticeably less
power in the spindle range (11-14 Hz). Spindle range differences did not
reach statistical significance, in part due to intersubject variability in the
peak spindle frequency.

Conclusion: This longitudinal data analysis highlights the decline in
power of the sleep EEG with adolescent maturation, particularly in the
delta and sigma range. These data indicate that the pubertal amplitude
changes in the sleep EEG are frequency specific and consistent across
the night.

Support (optional): Research supported by AA13252 (to MAC) and
AA07459-21 (to LT)
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EFFECTS OF MODAFINIL (MOD) ON THE SLEEP STATE-
DEPENDENT P13 POTENTIAL IN THE RAT

Beck P. Odle A, Wallace-Huitt T, Skinner R, Garcia-Rill E

Ctr. Translational Neuroscience, Univ. Arkansas Med. Sci., Little Rock,
AR, USA

Introduction: The stimulant MOD is an effective treatment for Nar-
colepsy. The pedunculopontine nucleus (PPN) is active during waking
and REM sleep. The P13 auditory evoked potential is a measure of PPN
output and the rodent equivalent of the human P50 potential. The P13
potential is sleep state-dependent, blocked by scopolamine, and habitu-
ates rapidly. We determined the dose-dependent effects of MOD injec-
tion into the PPN on the amplitude of the P13 potential. Since MOD
may increase electrical coupling, we tested the ability of gap junction
blockers to reduce the MOD-induced effects.

Methods: The P13 potential was recorded in adult male (n=16) Sprague-
Dawley rats implanted with microinjection cannulae bilaterally as previ-
ously described. Following control recordings, saline or MOD (100, 200
or 300uM) was microinjected (0.1pl) into each PPN. Recordings were
performed at 5, 10, 15, 25, 35, 45 and 55min postinjection. The gap
junction blockers carbenoxolone (CBX, 300uM) or mefloquine (MEF,
25uM) were injected alone or 20min before MOD (300uM).

Results: Compared to control or saline, MOD (100uM) increased P13
potential amplitude at 35 and 45min postinjection (RMANOVA, df=16,
F=31.65, p<0.001), at 200uM it increased it at 15, 25 and 55min (df=16,
F=3.81, P<0.001), and at 300uM it increased it at 10, 25, 45 and 55min
(df=16, F=22.19, p<0.001). Treatment with CBX (300uM) decreased
P13 potential amplitude at 10, 25 and 55min (df=16, F=16.12, p<0.001),
while MEF (25uM) decreased it at 5, 10, 15, 35, and 45min. Pretreat-
ment with CBX (300uM) or MEF (25uM) followed by MOD (300uM)
had no effect on P13 potential amplitude.

Conclusion: The amplitude of the P13 potential was increased in a dose-
dependent manner by MOD injection into the PPN, effects neutralized
by CBX and MEF. Results show that the P13 potential is a measure of
arousal increased by MOD and neutralized by gap junction blockers.
Support (optional): Supported by USPHS grants NS20246 and
RR20146.
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CHOLINERGIC MODULATION OF FAST EXCITATORY AND
INHIBITORY INPUT TO THE DORSAL SUBCOERULEUS
Heister DS, Hayar A, Garcia-Rill E

Ctr. Translational Neuroscience, Univ. Arkansas Med. Sci., Little Rock,
AR, USA

Introduction: Injections of carbachol (CAR) into the rat dorsal Subco-
eruleus (SubCD) have been shown to induce the generation of P-waves
and the onset of REM sleep. In vitro studies have shown that SubCD
neurons have differential excitatory and inhibitory responses to the ap-
plication of CAR. We quantified changes in excitatory and inhibitory
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post-synaptic currents during the application of CAR to determine the
cholinergic modulation of fast glutamatergic and GABAergic activity.
Methods: Whole-cell recordings were conducted in brainstem slices
from 7-20 day old rats, and analysis of the properties of evoked postsyn-
aptic currents (PSCs), spontaneous PSCs, and miniature PSCs in differ-
ent pharmacological conditions were conducted.

Results: Analysis of the properties of evoked PSCs, spontaneous PSCs,
and miniature PSCs in different pharmacological conditions indicate
that CAR exerts a predominantly inhibitory role on fast synaptic glu-
tamatergic activity and a predominantly excitatory role on fast synaptic
GABAergic activity in the SubCD. Additionally, power spectrum analy-
ses revealed that oscillatory activity was principally generated in cells
exhibiting an inward current following CAR application. This effect was
blocked by either tetrodotoxin or gabazine and strychnine, but persisted
during the application of the glutamate receptor antagonists, APV and
CNQX.

Conclusion: Cholinergic projections to the SubCD may induce exci-
tation of GABAergic neurons which could then lead to synchronized,
rhythmic activity of SubCD projection neurons during REM sleep. Un-
derstanding the differential effects of CAR in the SubCD is an essential
step towards determining how the onset and regulation of sleep-wake
states are modulated.

Support (optional): This work was supported by F30 NS053163,
DC06356 and DC07123, RO1 NS20246, and P20 RR20146.
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POTENTIATING EFFECT OF ESZOPICLONE ON GABAA
RESPONSES OF PEDUNCULOPONTINE (PPN) NEURONS

Ye M, Garcia-Rill E

Ctr. Translational Neuroscience, Univ. Arkansas Med. Sci., Little Rock,
AR, USA

Introduction: The PPN is the cholinergic arm of the reticular activat-
ing system (RAS), which is most active during waking and REM sleep.
GABAergic modulation of this area is known to be crucial for the regu-
lation of sleep-wake cycles. Eszopiclone (ESZ), which is clinically used
as a nonbenzodiazepine hypnotic agent, is known to modulate GABAa
receptors. Although the ESZ binding site and/or mechanism of action is
still unresolved, our study tested the hypothesis that ESZ potentiates the
effect of GABAa receptors on PPN neurons.

Methods: Whole-cell voltage clamp recordings were performed on
PPN neurons in 7-20 day rat brainstem slices, and the potentiating ef-
fect of ESZ on the responses to the selective GABAa receptor agonist
isoguvacine (IGV) were determined.

Results: In the presence of TTX, IGV induced an outward current in
PPN neurons (n=8) with an amplitude of 15.9+5.2 pA, 4.8+0.3 min, and
decreased input resistance (Rin) to 75+4% (n = 6) compared to the rest-
ing state. Pretreatment with ESZ (10 uM) a) increased the amplitude of
the outward current induced by IGV to 30+8 pA (n=8, t=-3.85, p<0.01),
b) increased its duration to 7.9+0.5 min (n=8, t=-5.75, p<0.001), and c)
decreased Rin to 52.7+0.1% (n=6, t=4.59, p<0.01) compared to levels
using IGV alone. ESZ potentiated the effects of IGV by 2.1+0.25 times
for amplitude, 1.5+0.12 times for duration, and 1.4+0.09 times for Rin
decrease compared to the effects of IGV alone. ESZ alone did not acti-
vate any detectable currents in PPN cells or change Rin.

Conclusion: ESZ did not act directly on ionic conductances of PPN
neurons, but significantly potentiated postsynaptic GABAa inhibition of
PPN neurons, which could be an important mechanism underlying the
hypnotic effect of ESZ.

Support (optional): Supported by a grant from Sepracor, Inc.
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CORRELATION BETWEEN WHITE MATTER
HYPERINTENSITIES AND NEUROPSYCHIATRIC
INVENTRY SCORE IN PATIENTS WITH MEMORY
DISTURBANCE

Asayama K'?, Berlow YA'?, Ellison J'?, Harper DG'?
!Geriatric Psychiatry, McLean Hospital, Belmont, MA, USA,
Psychiatry, Harvard Medical School, Boston, MA, USA

Introduction: Currently we are investigating the association of behav-
ioral and psychological symptoms of dementia (BPSD) in patients with
memory disturbance including Alzheimer’s disease (AD) and volumet-
ric change of whole brain, hippocampus and white matter hyperintensity
(WMH). The NPI includes questions on 11 different behavioral domains
including night time behaviors indicating sleep status.

Methods: We retrospectively studied 37 subjects with probable AD who
received the Neuropsychiatric Inventory (NPI), the Mini Mental Status
Exam (MMSE), and an MRI scan (1.5T, T1 weighted, structural scan)
as part of their clinical assessment at our memory clinic. 19 F and 18
M, mean age 77.6+8.5 (56 to 91 y.o.), mean MMSE score of 19.5 +7.2.
ANCOVA models using age as a covariate and the presence of specific
BPSDs as independent variables were used to test for differences in
normalized volume of whole brain, hippocampus, WMH and MMSE
score.

Results: Existence of anxiety, aberrant motor behavior, and night time
disturbance in NPI were significantly associated with increased WMH
volume (ANCOVA, F(12,32)=3.03, p=0.014), while reduced WMH was
found to be related to a symptom of disinhibition. No significant asso-
ciations were found for hippocampal volumes and BPSD. MMSE score
was not significantly associated with BPSD symptoms ( ANCOVA,
F(12,36)=1.43, p=0.220).

Conclusion: These findings suggest that white matter changes are asso-
ciated with the presence of BPSD symptoms. Our finding that night time
behaviors are not associated to MMSE score but are related to increased
WHM volume might explain a possible cause of sleep changes due to
neurodegeneration, although the pathological associations between the
factors and observed volumetric changes are still unknown.

0034

DOPAMINERGIC MODULATION OF UPPER AIRWAY
MOTONEURONS CONTROLLING TENSOR PALATINI
MUSCLE TONE IN RATS

Schwarz P!, Peever JH'?

'Department of Cell & Systems Biology, University of Toronto,
Toronto, ON, Canada, *Department of Physiology, University of
Toronto, Toronto, ON, Canada

Introduction: It is unknown whether dopamine directly modulates so-
matic motoneuron excitability and hence skeletal muscle tone. Our aim
was to determine whether dopamine influences the trigeminal motoneu-
rons that innervate the tensor palatini muscle, which plays a key role
in maintaining upper airway patency. Evidence demonstrates that do-
pamine neurons in the A11 group innervate spinal motoneurons, which
also express dopamine receptors (D1- and D2-like subtypes). Therefore,
we hypothesize that changes in dopamine neurotransmission within the
trigeminal motor pool would affect tensor palatini muscle tone.
Methods: We used neuro-pharmacological, electrophysiological and
histological techniques to determine whether application of 1mM apo-
morphine (a nonspecific dopamine receptor agonist) into the trigeminal
motor pool affected spontaneous tensor palatini muscle activity in anes-
thetized rats.

Results: Application of apomorphine into the trigeminal nucleus po-
tently increased tensor palatini muscle EMG tone by 87% (n=20; signed
rank test; p<0.001) above baseline values. Antagonism of D1-like re-
ceptors (by 1mM SCH23390) abolished this excitatory effect (n=11;
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RM ANOVA; p=0.003); however, antagonism of D2-like receptors (by
20mM eticlopride) had no such effect (n=9; RM ANOVA; p=0.351).
Conclusion: We show that increased dopamine transmission within the
trigeminal motor pool facilitates tensor palatini muscle tone and that
this response is mediated by D1-like receptors. Whether endogenous
dopamine release onto airway motoneurons influences their activity to
regulate muscle tone in natural sleep-wake behaviours is unknown. This
issue warrants investigation because loss of dopaminergic transmission
in Parkinson’s patients could lead to reduced airway tone and contrib-
ute to the increased prevalence of obstructive sleep apnea in this patient
population.

0035

EFFECTS OF LEARNING TO REACH AND POST-LEARNING
SLEEP ON FOS EXPRESSION IN THE RAT MOTOR CORTEX
Hanlon EC, Luebke A, Tononi G, Cirelli C

Psychiatry, University of Wisconsin-Madison, Madison, WI, USA

Introduction: We previously found in rats that learning a reaching task
leads to a local increase of NREM SWA in the trained motor cortex
relative to the untrained one, and that the SWA increase correlates with
improved performance post-sleep. Here we tested how motor learn-
ing and post-learning sleep specifically affects the expression of Fos,
a marker of neuronal activation, in the trained relative to the untrained
motor cortex.

Methods: Male Long Evans rats implanted for polysomnographic
recordings (parietal screw electrodes) were kept in a 12:12 light:dark
cycle (lights on at 10am). Continuous video-recordings were performed
to confirm behavioral states. Visual scoring of sleep stages and EEG
power spectral analysis was based on 4-sec epochs. After surgery and
habituation to sucrose pellets, animals were trained (10-11am) to reach
with their preferred paw through a small hole in the front of the reaching
chamber to retrieve a single sucrose pellet. After training, waking rats
(W, n=4) were immediately sacrificed, while other rats slept ~1h and
were sacrificed immediately after either an episode of NREM (n=3) or
REM sleep (n=4). Fos expression was measured by immunocytochem-
istry.

Results: As expected, the number of Fos-positive cells in the motor cor-
tex of both sides was higher in W (2563.2 + 313) than in N (1093.9 +
79) and R (1158.5 £ 150) rats, with no significant difference between the
last 2 groups. Fos expression in layers II-1II was higher in the trained
relative to the untrained motor cortex in W rats (+32 4+ 10.63, p = 0.05),
but not in N and R rats.

Conclusion: Motor learning in rats produces a local and reversible in-
crease in SWA, as well as an increase in Fos expression in the trained
motor cortex relative to the untrained one. One hour of sleep is sufficient
to reverse both the increase in SWA and the learning-induced asymmetry
in Fos expression.

Support (optional): Supported by National Sleep Foundation Pickwick
Postdoctoral Research Fellowship to ECH.
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SLEEP EEG IN AUTISM AND PERFORMANCE ON THE
EMBEDDED FIGURE TEST

Tessier S"*, Bolduc C'*, Limoges E'*, Ménard E*, Mottron L*3*,
Godbout R"*3*

!Sleep Laboratory & Clinic, Hopital Riviére-des-Prairies, Montreal,
QC, Canada, *Department of Psychiatry, Université de Montréal,
Montreal, QC, Canada, *Neurodevelopmental Disorders Program,
Hopital Riviére-des-Prairies, Montreal, QC, Canada, “Centre de
recherche Fernand-Seguin, Hopital Riviere-des-Prairies, Montreal, QC,
Canada

Introduction: Neuropsychological, EEG and brain imaging studies
point toward enhanced low-level visual perception in autism, leading to
a more local bias and increased performance in low-level visual stimuli
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than typically developing participants (TDP). Our group has recently re-
ported a decreased contrast between primary and non-primary visual ar-
eas for EEG Beta activity during REM sleep in autism in comparison to
TDP (Bolduc et al., APSS 2005). The present study aimed at verifying if
EEG Beta activity during REM sleep correlates with performance in the
Embedded Figure Test (EFT), a task that relies on visual search and local
perception, and consistently performed at a superior level in autism.
Methods: Eight autistic (21.9 + 4.3 years) and 11 comparison partici-
pants (19.9 + 4.4 years) were recorded for two consecutive nights. Spec-
tral analysis of REM sleep Beta EEG activity (13.0 to 19.75 Hz) was
performed on primary (O1, O2) and non-primary (P7, P8) visual areas.
In the morning of night two, participants were tested with the Embedded
Figure Test. Group performance on the EFT task was compared with
Mann-Whitney U-tests. The correlation between performance and EEG
spectral power was estimated with Spearman’s rho coefficients.
Results: HFA participants performed better than comparison partici-
pants on the EFT task (p<.03). There was a negative correlation between
REM sleep EEG Beta activity and time to complete the EFT task in con-
trols only (rtho = -0.66; p=0.025), not in the HFA group (-0.19; p=0.63).
Conclusion: These results suggest that autistic individuals use an atypi-
cal visual cortical network in association with enhanced performance
in local perceptions tasks. Once again REM sleep EEG Beta activity,
thought to reflect the REM sleep control mechanisms, is shown to cor-
relate with visual cognition and discriminate persons with autism from
comparison groups.

Support (optional): Supported by the Canadian Institutes of Health
Research
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BRAIN MICRO-CHANGES DURING THE

TRANSITION TO SLEEP: EVIDENCE FROM
MAGNETOENCEPHALOGRAPHIC (MEG) LOCALIZATION
OF DIFFERENCES BETWEEN 8-11HZ AND 12-15HZ
FREQUENCY

Gumenyuk V'?, Robinson $°, Jefferson C', Roth T', Barkley GL?, Tepley
N?, Drake C!

ISleep Disorders & Research Ctr, Henry Ford Hospital, Detroit, MI,
USA, Neurology, MEG laboratory, Henry Ford Hospital, Detroit, MI,
USA

Introduction: During the sleep onset process the multisource alpha
rhythm changes rapidly. In order to begin to understand the functional
role of alpha during this important transition, the spatial and temporal
changes in low(8-11 HZ) and high alpha(12-15 HZ) were investigated.
The aim of this study was to determine uncorrelated(unique) magnetic
neural sources associated with low and high alpha activity during the
transition to sleep in normal subjects.

Methods: Three healthy normal sleepers participated. Both the
MEG(148 sensors) and standard EEG activity of sleep were recorded
simultaneously(0730-0830) during a 1 hour period beginning in wake
and ending in NREM sleep. MEG images of the difference between low
and high alpha activity were computed using a constrained minimum-
variance beamformer. The results of subtraction (8-11 Hz minus 12-15
Hz Hz) were mapped for each subject in 1 minute intervals.

Results: Preliminary data indicate a similar pattern of topographical
changes in brain organization for magnetic sources of low and high al-
pha activity across all the subjects during the sleep onset process. As
expected the uncorrelated magnetic sources for 8-11 Hz were dominant
in the occipital and temporal lobe. However, the 12-15 Hz sources lo-
calized more predominantly in the frontal lobe during the transition to
sleep. Changes from low alpha with posterior predominance to high al-
pha with anterior predominance coincided with sleep onset. Changes in
low alpha were easily seen in both the MEG and EEG whereas the pat-
tern of increased frontal predominance in high alpha during sleep onset
was observed with MEG brain mapping but was not visually apparent
in the EEG data.
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Conclusion: Brain micro-changes in MEG alpha activity during transi-
tion to sleep reflect spatial(posterior to anterior) and temporal(low to
high frequency) changes. The functional significance of this initial MEG
alpha activity speeding in the frontal region warrants further investiga-
tion.

Support (optional): NIH grant MH068372
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WHISKER-STIMULATION INCREASES THE NUMBER

OF DOUBLE LABELED IMMUNOREACTIVE CELLS FOR
NERVE GROWTH FACTOR AND INTERLEUKIN-1 BETA IN
THE SOMATOSENSORY CORTEX IN RATS

Churchill L, De A, Ingalsbe K, Krueger JM

VCAPP, Washington State University, Pullman, WA, USA

Introduction: Sleep is posited to be dependent upon prior neuronal ac-
tivity. Sleep regulatory substances such as interleukin-1 beta (IL1) and
tumor necrosis factor alpha (TNF) are examples of activity-dependent
sleep regulatory substances. Unilateral manual brushing of the rats’ mys-
tacial vibrissae for 2 h increases the number of TNF- and IL1-immuno-
reactive (IR) cells in the somatosensory cortex (Sctx) (Fix et al., Sleep
29, 2006; Guan et al., Sleep 30, 2007). Previously nerve growth factor
expression was shown to be sleep- and whisker-dependent in the Sctx.
We now determine if IL1-IR colocalizes with NGF-IR in cells in layer V
of the somatosensory cortex.

Methods: Animals were gradually habituated to being placed on in-
verted flower pots (to avoid rat self-stimulation of whiskers) and having
the whiskers on one side of the face manually stimulated by hand for
8 days. On the ninth day, rats received 2 h of stimulation while on the
inverted flower pot. Double labeling fluorescent immunohistochemistry
was performed using antibodies to NGF & IL1. An individual blind to
the experimental conditions counted double-labeled-positive cells in 3
adjacent sections from each rat that had activated columns as evident by
Fos-IR cells on the side receiving input from the stimulated whiskers.
IL1 & NGF-positive cell number from the control side was compared
to the number on the side receiving whisker-stimulated afferent input. A
paired Students’ t-test was used to compare the cell counts from control
sides to stimulated sides in the 6 rats.

Results: IL1 beta and NGF colocalized. When whiskers were stimulated
for 2 h, the number of double-labeled NGF & IL1 beta-IR cells increased
significantly in layer V of the Fos-activated region when compared with
the unstimulated side.

Conclusion: Collectively, these data support the hypothesis that NGF
and IL1 are dependent, in part, on neuronal activation.

Support (optional): NTH (USA) NS 25378 and NS 31453
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TUMOR NECROSIS FACTOR ALPHA-, NERVE GROWTH
FACTOR- AND THE NEURONAL NUCLEAR PROTEIN-
IMMUNOREACTIVITY ARE ALTERED DIFFERENTIALLY
IN TWO AREAS OF CORTEX DEPENDING ON PRIOR
ACTIVITY

Ingalsbe K, Churchill L, De A, Krueger JM

Program in Neuroscience, Washington State University, Pullman, WA,
USA

Introduction: Sleep is posited to be regulated in part by substances pro-
duced in response to neuron use, such as tumor necrosis factor alpha
(TNF). Nerve growth factor (NGF) expression is activity-dependent
and can also affect sleep. Under a 12:12 light-dark (LD) cycle, elec-
troencephalographic (EEG) slow wave activity (SWA) differentially
increased in the visual cortex (Vctx) during light hours and in the soma-
tosensory cortex (Sctx) during the dark (Yasuda et al., Amer. J. Physiol.,
289:R1083, 2005). We hypothesize that neural activity in the Sctx ac-
tivated by whisker stimulation during the dark or in the Vctx activated
by light enhances expression of sleep regulatory substances locally and



thereby provides a mechanism by which the brain keeps track of prior
activity.

Methods: Six rats were killed in 10 min intervals 1 h before dark onset
(light) or in the hour before light onset (dark). Immunohistochemistry
was performed using antibodies to NGF, TNF or a neuronal nuclear pro-
tein (NeuN). TNF colocalized in neurons in all layers as evidenced by
NeuN. Two individuals blind to the conditions counted cells.

Results: During the dark, the number of TNF-immunoreactive (IR) cells
in the Sctx increased 2-3-fold in layers 1I-VI, when compared to the light
(p=0.002-0.02). If the rats were killed in the light, the number of NGF-
IR cells increased 1.1-1.2-fold in layer II-III & IV of the Vctx (p=0.007-
0.04). The number of NeuN-IR cells in the Sctx increased 1.2-1.3 fold in
the dark for layers II-III, V & VI (p=0.01-0.04) and in the light 1.1 fold
for layer IV of the Vctx (p=0.04)

Conclusion: These data support in part our hypothesis that sleep is de-
pendent upon the activity-induced production/release of sleep regula-
tory substances; however, different sleep regulatory substances have a
unique pattern in the Sctx and Vetx. Also NeuN shows activity depen-
dent increases.

Support (optional): NIH (USA) NS 25378 and NS 31453
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PRENATAL ALCOHOL EXPOSURE INCREASES THE
NUMBER OF TUMOR NECROSIS FACTOR ALPHA-
IMMUNOREACTIVE CELLS IN THE SOMATOSENSORY
CORTEX OF ADULT FEMALE RATS

De A, Churchill L, Simasko SM, Krueger JM, De A, De A

Program in Neuroscience, Washington State University, Pullman, WA,
USA

Introduction: Prenatal alcohol exposure causes abnormal sleep patterns
in human infants. Rats also have deficits in sleep patterns after prenatal
alcohol exposure (PAE). PAE alters somatosensory-motor functions in
both human and animal studies. Tumor necrosis factor o (TNFa) is a
sleep regulatory substance and plays a role in brain development. Previ-
ously we showed that the sleep-inducing effect of TNFa was reduced in
mature female rats after PAE. Chronic alcohol exposure increases cy-
tokine levels in rat cortex and cultured astrocytes; therefore we hypoth-
esize that PAE-induced sleep pathologies are related to changes in TNFa
expression in the somatosensory cortex (Sctx) of adult female rats.
Methods: Pregnant female Sprague-Dawley rats on gestational day 8
were randomly assigned to two groups: Group A (alcohol treated) had
free access to a liquid diet (BioServ, NJ) with 6% alcohol added, Group
B (pair-fed control) were pair-fed to the first group in a weight-matched
manner. Thirty-five percent of the caloric content of this diet is provided
by ethanol. Liquid diets were fed from gestational days 8-20. At birth,
offspring were counted, weighed, randomly culled to 8 per litter, and re-
turned to the dams. Offspring were weaned at 21 days of age, separated
by gender, and group housed (3-4 per cage) until 3 months. The female
rats were sacrificed on the day of estrus and the brains were frozen for
immunohistochemistry.

Results: PAE significantly increased the number of TNFo-
immunoreactive cells in layer V of the Sctx in comparison to the pair-fed
control group. TNFa-immunoreactive cells were neurons as determined
by cell shape and colocalization with NeuN immunoreactivity.
Conclusion: This data supports our hypothesis that sleep changes after
PAE are related to the increased expression of TNFa in the Sctx possibly
by down regulating TNFa receptors.

Support (optional): Grants AA 13248, NS 25378, NS 31453, and Alco-
hol and Drug Abuse Program, Washington State University.
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TIME COURSE OF WHISKER-STIMULATION INDUCED
INCREASES IN TUMOR NECROSIS FACTOR ALPHA-
IMMUNOREACTIVE CELLS IN THE SOMATOSENSORY
CORTEX IN RATS

Churchill L, De A, Hallett H, Ingalsbe K, Krueger JM

Program in Neuroscience, Washington State University, Pullman, WA,
USA

Introduction: Sleep is posited to be a local process dependent upon
prior neuronal activity. Tumor necrosis factor alpha (TNF) is an example
of an activity-dependent sleep regulatory substance. Unilateral manual
brushing of the rats’ mystacial vibrissae for 2 h increases the number
of TNF-immunoreactive (IR) cells in the somatosensory cortex (Sctx)
(Fix et al., Sleep 29, A11, 2006). We now determine the time course of
whisker stimulation-induced increases in TNF-IR cells.

Methods: Animals were gradually habituated to being placed on invert-
ed flower pots (to avoid rat self-stimulation of whiskers) and having the
whiskers on one side of the face manually stimulated by hand for 8 days.
On the ninth day, rats received either 20 min, 1 h or 2 h of stimulation
while on the inverted flower pot. Immunohistochemistry was performed
using antibodies to Fos or TNF. Two individuals blind to the experimen-
tal conditions counted TNF-positive cells in 3 adjacent sections from
cach rat that had activated columns as evident by Fos-IR cells on the
side receiving afferent input from the stimulated whiskers. TNF-positive
cell number from the control side was compared to the number on the
side receiving whisker-stimulated afferent input. A paired Students’ t-
test was used to compare the cell counts from control sides to stimulated
sides in the 6 rats.

Results: When whiskers were stimulated for 2 h, the number of TNF-
IR cells increased significantly in layer IV of the Fos-activated region
when compared with the unstimulated side. A significant increase in the
number of TNF-IR cells occurred between 1 and 2 h but not between 20
min and the other times.

Conclusion: Collectively, these data support our hypothesis that TNF
expression is dependent, in part, on neuronal activation.

Support (optional): NIH (USA) NS 25378 and NS 31453
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SOMNOGENIC CYTOKINES INTERLEUKIN-1B AND
TUMOR NECROSIS FACTOR-A INCREASE IN THE
PIRIFORM CORTEX AND THE HYPOTHALAMIC ARCUATE
NUCLEUS FOLLOWING INTRANASAL INOCULATION
WITH INFLUENZA A VIRUS

Leyva-Grado VH, Williams TJ, Churchill L, Majde JA, Krueger JM
Program in Neuroscience, Washington State University, Pullman, WA,
USA

Introduction: Many viral infections are associated with characteristic
systemic symptoms such as fever, somnolence and fatigue. These symp-
toms are considered part of the acute phase response and are regulated in
part by host cytokines. Viral RNA and antigens are detected and tumor
necrosis factor o (TNFa and interleukin-1 § (IL-13. mRNAs are elevat-
ed in the olfactory bulb (OB) of influenza-infected mice at the onset of
hypothermia [15h after intranasal inoculation (Majde et al., J Neurovi-
rology, 2007)]. Additionally, the number of cells immunoreactive (IR)
for TNFa and IL-1f increases in the OB of such mice at the onset of
hypothermia. We hypothesized that because sleep and fever are in part
regulated by the hypothalamus (HT), that increases in cytokine-IR cells
in different regions of the olfactory projection pathway to the HT would
occur at the time when fever and sleep responses are induced by virus
challenge.

Methods: Mature C57BL/6 male mice were inoculated intranasally with
the PR8 HINI strain of live (n=6) or boiled (n=6) human influenza vi-
rus. Mice were anesthetized and perfused with 4% paraformaldehyde at
15 h post-infection and whole brains were collected. Midbrain sections
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(30 pm) were processed for immunohistochemistry using TNFa and IL-
1B antibodies. Stained sections were examined and photographed using
light microscopy; and IR cells were counted on printed pictures by two
blinded observers.

Results: There was a significant increase in the number of IL-1B-IR
cells in the piriform cortex (Pir) and the arcuate nucleus (Arc). The num-
ber of TNF-a IR cells was significantly increased in the Pir but not in the
Arc after viral challenge.

Conclusion: After intranasal inoculation, influenza virus activates spe-
cific regions within the olfactory projection pathway and the hypothala-
mus to increase the production of somnogenic cytokines such as IL-1§
and TNF-a.

Support (optional): Supported by NIH grant No. HD36520. Leyva-
Grado was also supported by the DGAPA-UNAM.
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SLEEP EEG SPECTRA AFTER EXPOSURE TO MOBILE
PHONE ‘TALK’ AND ‘LISTEN’ MODE SIGNALS: PULSE-
MODULATION FREQUENCY DEPENDENT EFFECTS
Hung C', Anderson C!, Horne J', McEvoy P’

ISleep Research Centre, Loughborough University, Leicestershire,
United Kingdom, *Centre for Mobile Communications Research,
Loughborough University, Leicestershire, United Kingdom

Introduction: Mobile phone ‘talk’ and ‘listen’ mode signals share the
same pulse modulation frequency at 8 and 217 Hz while listen mode
has an extra 2-Hz modulation. Our previous study showed talk-mode
to delay sleep onset (Hung et al., 2007). Here we reported an extended
analysis of the same study with EEG spectra during stage 2 (S2) and
slow-wave sleep (SWS).

Methods: 90-min sleep EEGs, early afternoon, were obtained from 10
right-handed healthy young men (sleep restricted to 6h), after a 30-min
exposure to a standard GSM 900 MHz mobile phone emissions at talk,
listen and sham (nil signal) modes during prior waking, given weekly.
Mean S2 and SWS EEG power (log-transformed values) across 1-16 Hz
range per recording were calculated in 1-Hz bins at bipolar derivations
(F3-C3, C3-P3, P3-01, F4-C4, C4-P4, P4-0O2), by averaging individual
time series, aligned with respect to the onset of S2 and SWS. Condi-
tion effects on: (i) S2 and SWS EEG power at single Hz and (ii) SWS
EEG combined 1-4 Hz power were assessed by one-way ANOVAs for
repeated measurements. We also investigated effects on the modulation
of EEG spindles (14-16 Hz power) by 2-4 Hz power during SWS, us-
ing linear regression coefficients between these two EEG dynamics and
compared three modes.

Results: Compared with sham, both talk and listen modes reduced S2
EEG spindles (talk: 12-15 Hz, listen: 13-16 Hz) power but this effect
of listen-mode was less distributed (only seen at C4-P4). During SWS,
EEG 1-4 Hz power was not different from sham mode in either condi-
tion. However, listen mode significantly enhanced: SWS EEG 11-13 Hz
power at F4-C4; 12-14 Hz power at C3-P3, compared with sham mode.
Talk mode showed no effect on SWS EEG spectra. Regression coef-
ficients between EEG power at 2-4 Hz and 14-16 Hz during SWS over
the central/parietal/occipital regions showed significantly higher values
after listen-mode exposure.

Conclusion: Compared with talk mode, listen mode increased S2 and
SWS EEG spindle frequency activities, without significant changes in
sleep propensity and SWS intensity. It suggests the extra 2-Hz modula-
tion has different sleep effects from 8 and 217-Hz modulation.
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THE PUTATIVE SLEEP HOMEOSTATIC FACTOR
ADENOSINE SELECTIVELY INHIBITS ONE TYPE OF BASAL
FOREBRAIN GABA NEURONS

Franciosi §', Yanagawa Y°, McCarley RW', Brown RE!

'Psychiatry, Harvard Medical School/VA Boston Healthcare System,
Brockton, MA, USA, 2Institute of Human Physiology, University

of Milan, Milan, Italy, 3Department of Genetic and Behavioural
Neuroscience, Gunma University Graduate School of Medicine and
SORST, Maebashi, Japan

Introduction: The basal forebrain (BF) constitutes the ventral extra-
thalamic relay from the brainstem activating system to the cortex and
is a crucial site for biochemical processes related to sleep homeostasis.
Here we characterized the effects of the putative sleep homeostatic fac-
tor, adenosine, on GABAergic BF neurons.

Methods: Coronal brain slices were prepared from young (14-22 d)
heterozygous GAD67-GFP knock-in animals. GABAergic BF neu-
rons (0.50 to -0.10 caudal to Bregma) were identified prior to recording
based on their expression of green fluorescent protein (GFP). Whole-cell
patch-clamp recordings were made using a Multiclamp 700B amplifier.
Drugs were bath-applied.

Results: Adenosine (100 uM) selectively hyperpolarized (-3.1 + 0.4
mV, n=14) one group of GABAergic BF neurons characterized by a
prominent depolarizing sag during hyperpolarizing current pulses. Ap-
plication of the A1 receptor antagonist cyclopentyltheophylline (CPT) to
the same type of neuron caused a depolarization of 3.4 £ 0.7 mV (n=8)
and blocked the effect of adenosine (n=4). Application of the nitric oxide
donor DEA NONOate (100 pM, n=14) also caused a hyperpolarization
which was blocked by CPT (n=6), suggesting mediation by adenosine.
These neurons were excited by noradrenaline (n=8), suggesting they are
wake-active. Since it was reported (Arrigoni et al., 2006) that adenosine
inhibits unidentified BF non-cholinergic neurons via inhibition of Ih we
examined the effect of AD on the depolarizing sag mediated by Ih and
confirmed that it was reduced by adenosine (n=4). Similar to the effect
of adenosine, the selective H-current blocker ZD7288 (100 uM) caused
a hyperpolarization of -2.4 + 0.7 mV (n=4). Other BF GABA neurons
were unaffected by adenosine.

Conclusion: In addition to its inhibitory action on basal forebrain cho-
linergic neurons adenosine is likely to exert its somnogenic effects by
inhibition of one type of BF GABA neurons via an action on A1l recep-
tors and subsequent block of Th.

Support (optional): Supported by VA and NIMH grant R37
MHO039683.
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HYPOGLOSSAL PREMOTOR NEURONS OF THE
INTERMEDIATE MEDULLARY RETICULAR REGION
EXPRESS MRNA MARKERS OF CHOLINERGIC CELLS
Volgin DV, Rukhadze I, Kubin L

Animal Biology, University of Pennsylvania, Philadelphia, PA, USA

Introduction: In obstructive sleep apnea patients, upper airway muscle
tone is inspiratory-modulated; this helps protect the airway from col-
lapse. Inspiratory neurons of the intermediate medullary reticular region
(IRt) are the main source of respiratory input to hypoglossal (XII) mo-
toneurons that innervate the genioglossus, a major upper airway dila-
tor. The neurochemical mechanisms of modulation and transmission of
inspiratory drive to XII motoneurons may involve transmitters that have
state-dependent release, such as acetylcholine. Here, we assessed the ex-
pression of cholinergic mMRNA markers in IRt neurons with projections
to the XII nucleus.

Methods: Fluoresceine (FITC)-labeled latex microspheres (20-50 nl)
were microinjected into the left XII nucleus in four pentobarbital-anes-
thetized, young rats. After 5-7 days, the rats were sacrificed and a coro-
nal 400 pm slice was obtained from the XII nucleus level. Following



enzymatic digestion, 700 pm tissue micropunches were cut out from
the right IRt, cells were mechanically dispersed and plated. Individual
FITC-containing (FITC(+)) and FITC-free (FITC(-))cells were collect-
ed, their DNA digested, and the remaining material subjected to reverse
transcription and semi-nested PCR with primers for choline acetyltrans-
ferase (CHAT), M1-M5 muscarinic receptors, and a4 subunit of nico-
tinic receptor (No4).

Results: Out of 25 FITC(+) cells, 12 (48%=+10(SE)) were positive for
CHAT, 10 for M2 receptor (40%+10), and 5 co-expressed both (20%+8).
These proportions were significantly higher than for 13 FITC(-) cells (2
positive for CHAT and none for M2). FITC(+) cells also expressed M1
(12%=%7), M3 (28%+9), M4 (12%+7), M5 (20%+8), and Na4 (60%=+10)
mRNA; not different from FITC(-) cells.

Conclusion: Some IRt XII premotor neurons may be cholinergic be-
cause they express mRNA for both CHAT and M2 receptors that fre-
quently act as autoreceptors. The presence of multiple cholinergic re-
ceptor mRNAs in XII premotor neurons also suggests that acetylcholine
postsynaptically controls these neurons or presynaptically regulates
transmitters release from their terminals.

Support (optional): HL-47600
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CORTICOTROPIN RELEASING HORMONE (CRH)
MODULATES FEAR-INDUCED ALTERATIONS IN SLEEP IN
MICE

Yang L, Tang X, Wellman LL, Liu X, Sanford LD

Pathology and Anatomy, Eastern Virginia Medical School, Norfolk,
VA, USA

Introduction: Contextual fear (CF) significantly reduces rapid eye
movement sleep (REM) during post-exposure sleep in mice and rats.
Mice that are more reactive in behavioral tests of anxiety (e.g., BALB/c
mice) exhibit greater reductions in REM after conditioned fear. CRH
plays a major role in CNS responses to stressors. Central administration
of CRH increases whereas CRH antagonism generally reduces anxiety-
like behaviors. We examined the influence of CRH and astressin (AST),
anon-specific CRH antagonist, on sleep after CF in the reactive BALB/c
mouse strain.

Methods: Three groups of BALB/c male mice (n=5 per group) were im-
planted with transmitters for recording sleep and activity via telemetry
and with a guide cannula aimed into the lateral ventricle. Recordings for
vehicle and handling control were obtained after ICV microinjection of
saline (SAL) followed by exposure to a novel chamber. Afterwards, the
mice were subjected to shock training (20 trials, 0.5 mA, 0.5 s duration)
for 2 sessions. After training, the three groups of mice received ICV
microinjections of SAL (0.2 microl), CRH (4.0 microg), or AST (10.0
microg) prior to induction of CF by exposure to the shock context alone.
Sleep was recorded for 20 hours (8-hour light and 12-hour dark period)
following CF. Comparisons of sleep parameters were conducted with
paired t-tests.

Results: Compared to handling control, CF significantly decreased
REM in mice receiving SAL (-17%, p<0.037) and in mice receiving
CRH (-33.7%, p<0.001), but not in the mice receiving AST (-9.0%, ns).
Mice receiving CRH also exhibited further reductions in REM during
the 12-h dark period after CF (-12.7%, p<0.04), but mice receiving SAL
(-7.7%) or AST (7.0%) did not. No significant alterations were found in
NREM.

Conclusion: These findings demonstrate a role for the central CRH sys-
tem in regulating alterations in sleep induced by CF.

Support (optional): Supported by NIH research grants: MH61716 and
MH64827.
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CORE BODY TEMPERATURE (BT) DURING 24-HOUR
SLEEP-WAKEFULNESS CYCLE IN TREE SHREWS, RATS
AND MICE

Tang X', Yang L', Sun YH?, Ma YY?, Hu TX?, Sanford LD’

'Pathology and Anatomy, Eastern Virginia Medical School, Norfolk,
VA, USA, *Laboratory of Primate Neuroscience Research, Kunming
Institute of Zoology of Chinese Academy of Sciences, Kunming, China

Introduction: Tree shrews are small, squirrel-like, arboreal mammals
native to Southeast Asia. They are highly active during the light period
and are extremely inactive during the dark period. Their daily tempera-
ture variations have been reported to be large and synchronized to loco-
motor activity, but have not been characterized with respect to sleep. We
compared the relationship of BT to sleep and wakefulness in tree shrews
to that in laboratory rats and mice.

Methods: Six adult male tree shrews (Tupaia Belangeri, weight 120-
140 gram) were intraperitoneally implanted with transmitters (DataSci-
ences TL11M2-ETA-F20) for recording EEG, EMG, activity and core
BT. Data also were collected via telemetry in rats (Sprague-Dawley,
n=4) and mice (C57BL/6J, n=7). All animals were maintained on a 12-
12 light-dark cycle. Core BT was analyzed in active waking (AW), quiet
waking (QW), non-rapid eye movement sleep (NREM), and rapid eye
movement sleep (REM).

Results: Rankings (p<0.001) for overall BT (M+SEM, °C) were tree
shrews (39.140.1) > rats (37.9+0.1) > mice (37.2+0.1) during the 12-h
active phase (light period for tree shrews and dark period for rats and
mice), and rats (37.0+£0.1) = tree shrews (36.8+0.1) > mice (36.1£0.1)
during the 12-h inactive phase. Differences in mean BT between ac-
tive and inactive periods were tree shrews (2.3+0.1) > rats (0.9+£0.1) =
mice (1.1+0.1). All three species showed greater BT during wakefulness
than during sleep. Differences in BT between AW (higher) and QW were
significant during the inactive phase for all three species and during the
active phase for tree shrews and mice. All three species showed higher
BT in NREM than in REM during the active phase, but not during the
inactive phase.

Conclusion: Tree shrews exhibited the largest variation in overall mean
BT across active and inactive phases. Differences in BT in AW and QW
during the active phase may be associated with differences in locomo-
tion across species.

Support (optional): Supported by NIH research grants: MH61716 and
MH64827.
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THE CENTRAL NUCLEUS OF THE AMYGDALA (CNA)
REGULATES CHANGES IN RAPID EYE MOVEMENT SLEEP
(REM) AFTER ESCAPABLE SHOCK IN RATS

Wellman LL, Yang L, Tang X, Sanford LD

Pathology and Anatomy, Eastern Virginia Medical School, Norfolk,
VA, USA

Introduction: Training with inescapable shock (uncontrollable stressor)
is followed by significant reductions in REM. However, controllability
is a significant factor in the effects of stress. We examined the effects
of escapable shock (controllable stressor) on subsequent sleep and the
potential role of the CNA, a region involved in the stress response and
the control of arousal, in regulating these effects.

Methods: Wistar rats (n=7) were implanted with electrodes for record-
ing sleep and with cannulae aimed bilaterally into CNA. After recovery
from surgery and habituation to the injection procedure, baseline sleep
was recorded. On experimental day 1 and 2, the rats underwent escap-
able shock training (ST1 & ST2) in a shuttlebox (20 footshocks, 0.5mA,
maximum 5s duration) presented over 30 minutes. The animals could
learn to terminate shock by moving into the opposite chamber. On day
7 (context alone), the animals were placed back in the chamber without
shock for 30 minutes. On days 11 and 17, the animals were injected with
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either the GABAA agonist, muscimol (1.0 mM, MUS-ST) to inactivate
CNA or saline (0.2 pl, SAL-ST) prior to escapable shock sessions (as
described above). Sleep was recorded for 20 h post-session and scored
for NREM, REM, and wakefulness.

Results: Following ST1, but not ST2, the rats exhibited significant re-
ductions in REM in the first 2h of recording compared to baseline levels.
In the 5th and 6th h of recording, REM was significantly increased com-
pared to baseline levels on both ST1 & ST2. Following context alone,
rats showed no significant differences in sleep compared to baseline.
SAL-ST showed changes in REM similar to those found in ST1 in REM
whereas MUS-ST showed significant reductions in REM in the first 2h
of recording and did not show the later increase in REM.

Conclusion: Controllable stress in the form of escapable shock is fol-
lowed by increased REM that involves regulation by CNA.

Support (optional): Supported by NIH research grants MH64827 and
MH61716
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ANTAGONIZING CORTICOTROPIN RELEASING
HORMONE (CRH) 1 RECEPTORS IN THE CENTRAL
NUCLEUS OF THE AMYGDALA (CNA) ATTENUATES FEAR-
INDUCED REDUCTIONS IN SLEEP

Liu X, Dong E, Yang L, Tang X, Sanford LD

Pathology and Anatomy, Eastern Virginia Medical School, Norfolk,
VA, USA

Introduction: Contextual fear produces alterations in sleep including
significant reductions in rapid eye movement sleep (REM) and/or non-
REM (NREM). The neuropeptide CRH plays a major role in regulating
central aspects of the stress response as well as playing a role in the regu-
lation of arousal. CNA is critical for behavioral and physiological signs
of contextual fear and it plays a role in regulating arousal and sleep. CRH
in CNA has been implicated in stress-related behavior. In this study, we
examined the effects of microinjections of the CRH1 antagonist, anta-
larmin (ANT) into CNA on fear-induced alterations in sleep.

Methods: Wistar rats (n=16) were implanted with electrodes for record-
ing EEG and EMG and with cannulae aimed into CNA for adminis-
tration of drug. On separate days, the rats were subjected to handling
control and two shock training sessions (ST1 and ST2) with 20 foot-
shocks (0.5 s, 0.8 mA) at 1 min intervals. Afterwards, the rats received
microinjections (0.2 pl) of ANT (4.8 mM; n=8) or vehicle alone (n=8)
prior to exposure to the fearful context alone. Sleep was recorded for 20
h (8 h light, 12 h in dark period) after each condition and scored in 10
sec epochs.

Results: Compared to handling control, S1 and S2 significantly reduced
both NREM and REM during the first 4 h of recording. Vehicle treated
rats exposed to the fearful context alone showed reductions in NREM
and REM that did not significantly differ from those after S1 and S2.
By comparison, ANT treated rats exposed to the fearful context alone
showed levels of NREM and REM that did not differ from handling
controls, and that were significantly greater than levels exhibited during
S1 and S2.

Conclusion: The results demonstrate a significant role for CRH1 recep-
tors in CNA in regulating fear-induced changes in sleep.

Support (optional): Supported by NIH grants MH64827 and
MH61716.
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EFFECTS OF UNPREDICTABLE CHRONIC MILD STRESS
(UCMS) AND PARTIAL SLEEP DEPRIVATION (PSD) ON 5-HT
AND ADENOSINE IN RAT BRAIN

Xu TC, Zhang NY, Li H, Ling ZJ

Center of Mental Health, Shantou University Medical College,
Shantou, China

Introduction: The 5-HT and adenosine systems play roles in the regula-
tion of sleep and emotion. UCMS is a model of depression associated
with significant alterations in levels of 5-HT and adenosine in the brain,
especially in the hippocampus, whereas PSD may improve mood in pa-
tients with depression. We examined the influence of UCMS and PSD
on concentrations of 5-HT, 5-HT1A and adenosine A1 receptors in the
rat brain.

Methods: Thirty adult male Sprague-Dawley rats were exposed to
UCMS (e.g., variations of footshock, dirty cage exposure and food de-
privation) for 21 days. Afterwards, 10 rats were euthanized immediately
to determine the effects of UCMS, 10 rats received PSD via small plat-
form over water and 10 rats served as platform controls (PC) by expo-
sure to a large platform over water. PSD and PC were conducted for 72
h. An additional group of 10 rats served as home cage controls (HCC).
Concentrations of 5-HT and mRNA levels of 5-HT1A receptors and
adenosine A1 receptors were examined via HPLC or RT-PCR in hip-
pocampus, frontal cortex, hypothalamus and brainstem in each group.
Results: The most dramatic differences between groups were found
in the hippocampus. Compared to HCC, UCMS rats had a decrease in
5-HT and an increase in mRNA levels of adenosine A1 receptors and no
change in mRNA levels of 5-HT1A receptors. Compared to UCMS and
PC, 5-HT concentrations and mRNA levels of 5-HT1A receptors were
increased and mRNA levels of adenosine A1 receptors were decreased
in the hippocampus of PSD rats.

Conclusion: In agreement with previous reports, the findings demon-
strate that UCMS can result in pathological changes in hippocampus.
This work suggests that PSD may reverse changes in hippocampus pro-
duced by UCMS. These changes by PSD may be involved in its effects
on mood in patients with depression.

Support (optional): Supported by research grants of Chinese National
Science Foundation (306707560) and Natural Science Foundation of
Guangdong Province of China (04020238)
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INSULIN-LIKE GROWTH FACTOR BINDING PROTEIN-3
REDUCES HYPOCRETIN/OREXIN TRANSMISSION

Zhang S, Lin L', Zhang J'?, Tanaka S°, Honda MP, Mignot E'*?
'Psychiatry and Behavioral Sciences, Stanford University, Palo Alto,
CA, USA, *Howard Hughes Medical Institute, Stanford, CA, USA,
3Sleep Disorder Research Project, Tokyo Institute of Psychiatry, Tokyo,
Japan

Introduction: Microarray analysis of humans and mouse models of nar-
colepsy have revealed a cellular colocalization of insulin-like growth
factor binding protein 3 (IGFBP-3) and hypocretin/orexin neuropeptides
in the lateral hypothalamus. We investigated the effect of IGFBP-3 on
hypocretin expression. Further, we studied the effect of IGFBP-3 over-
expression on sleep/wake behaviors in a transgenic model and examined
the relationship between cerebrospinal fluid (CSF) hypocretin level and
an IGFBP-3-regulating single nucleotide polymorphism (SNP) known
to affect circulating IGFBP-3 in human subjects.

Methods: Mice (8 weeks old) overexpressing human IGFBP-3 (TG,
CD-1 background) and IGFBP-3 knockout animals (KO, C57B1/6 back-
ground) were euthanized, and brains dissected for real-time PCR and
hypocretin-1 radioimmunoassays. TG mice of 4-5 months old were im-
planted with transmitters and monitored for locomotion, core tempera-
ture and electroencephalography. DNAs of human subjects with normal



CSF hypocretin levels (controls and with sleep disorders) were subject
to IGFBP-3 promotor SNP genotyping by PCR-RFLP.

Results: Hypothalamic hypocretin mRNA level in TG mice overex-
pressing IGFBP-3 was significantly lower than in the wild type (WT)
littermates, while MCH expression was similar in both genotypes.
Hypocretin-1 contents in the hypothalamus and brain stem were also
significantly lower in TG mice. Both genotypes displayed comparable
levels of locomotion and core temperature, and overall sleep/wake pat-
terns were similar. However, at the end of the dark period (zeitgeber
time 20-24 h) when the hypocretin release is highest, TG mice displayed
more sleep and less wake than WT mice. KO mice did not show any
appreciable changes in these measurements, possibly due to functional
compensation by other IGFBPs. In Caucasians, a significant correlation
between the IGFBP-3 SNP and CSF hypocretin levels was found. Most
notably, in subjects with the CC genotype that has been known to con-
tribute to lower circulating IGFBP-3, hypocretin levels were significant-
ly higher than in subjects with the AA and AC genotypes. These results,
together with in vitro hypocretin promoter studies, suggest modulation
by IGFBP-3 and the IGF axis of hypocretin transmission.

Conclusion: These studies demonstrate that IGFBP-3 negatively regu-
lates hypocretin transmission. This may result in reduced wakefulness
when the hypocretins are most needed to sustain vigilance at the end of
the active period.

Support (optional): Supported by the Howard Hughes Medical Insti-
tute and National Institutes of Health (MH073435).
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THE RELATIONSHIP BETWEEN PRIOR SLEEP AND NAP
ARCHITECTURE

Kanady JC'?, Drummond SP"?, McKenna BS**, Mednick SC'*
Psychiatry, University of California, San Diego, San Diego, CA, USA,
*Research Service, Veterans Affairs San Diego Healthcare System, San
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Introduction: Most literature examining the effects of sleep duration
on subsequent sleep is derived from sleep deprivation (SD) and restric-
tion (SR) studies. Research examining the influence of “normal” (7+hrs)
nocturnal sleep on subsequent daytime sleep focuses primarily on MSLT-
based sleep latency. Here, we examine how prior, normal amounts of
nocturnal sleep influence the architecture of a single afternoon nap.
Methods: 24 healthy subjects (age:254+4.9,17F) wore an actigraph for
7 nights while adhering to a regular sleep-wake schedule followed by
a 90-minute, PSG-recorded nap. We examined the influence of 2-night
and 7-night averages of total sleep time (TST) immediately prior to the
nap on nap architecture (i.e., TST, %Stgl, %Stg2, %SWS, %REM). To
control for the effects of early or late bed/wake times, we performed
hierarchical regressions, first using bed and wake time as the indepen-
dent variable (Modell), then adding average TST (Model2) and testing
R2-change values.

Results: Mean %REM of all naps = 9.8+13.8. Less prior nocturnal
TST increased the %REM during the nap (2 nights: Modell: R?>=0.26,
p=0.06, Model2: R*=0.35, p=0.047, R*-change=0.09; 7 nights: Modell:
R?=0.12, p=0.25, Model2: R?>=0.35, p=0.03, R2-change=0.23). Aver-
age TST did not affect any other architecture variable of the nap. Bed
and wake time appear to influence %REM only in the short-term (i.e.,
2-night average).

Conclusion: Decreased nocturnal TST, even within the normal range,
is associated with increased %REM during subsequent naps. Studies of
recovery sleep after SD and SR show a rebound of SWS and REM on
sequential nights. The present study indicates that, in the context of an
afternoon nap, small variations in prior healthy sleep impact REM exclu-
sively. Quantitatively, 10-min less TST led to 1.3% more REM. These
fluctuations in sleep architecture reveal possible homeostatic regulations
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of REM sleep, in which shorter TST leads to subtle REM debt that can
be recovered in an afternoon nap.

Support (optional): DARPA: N0014-06-1-0660, KO1: MH080992-01,
ROI: RO1 AG024506
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ANTAGONISM OF A1-ADRENERGIC AND SEROTONERGIC
RECEPTORS IN THE HYPOGLOSSAL (XII) NUCLEUS
DOES NOT ABOLISH ACTIVATION OF XII MOTONEURONS
ELICITED FROM THE POSTERIOR LATERAL
HYPOTHALAMUS

Fenik VB, Rukhadze I, Kubin L

Department of Animal Biology and Center for Sleep & Respiratory
Neurobiology, University of Pennsylvania, Philadelphia, PA, USA

Introduction: In anesthetized rats, antagonism of GABAA receptors lo-
cated in the perifornical (PF) region of the posterior hypothalamus with
bicuculline activates many local cells, including the wake-promoting
orexin neurons, activates brainstem noradrenergic neurons, desynchro-
nizes cortical EEG and increases XII nerve activity (Lu et al., J. Physiol.,
2007). Since orexin cells project to, and activate, noradrenergic and se-
rotonergic neurons, and aminergic projections to XII motoneurons are an
important source of their wake-related activation, we hypothesized that
the excitatory effect of PF bicuculline on XII nerve activity is mediated
by aminergic neurons. To test this, we assessed the effects of PF bicucul-
line on XII nerve activity following local antagonism of al-adrenergic
and serotonergic receptors using a previously validated methodology
(Fenik et al., Am. J. Resp. Crit. Care Med, 2005).

Methods: In 6 urethane-anesthetized, paralyzed, vagotomized and arti-
ficially ventilated rats, we recorded XII nerve activity, cortical EEG and
hippocampal activity. Three 40 nl injections of 0.2 mM prazosin and 1
mM methysergide combined were made into the XII nucleus followed
30 min later by PF injections of 1 mM bicuculline (20 nl).

Results: In 4 animals, prazosin and methysergide injections decreased
spontaneous XII nerve activity to 29.7+4.3(SE)% (p<0.01) of baseline
and abolished it in the remaining 2 animals. The subsequent PF injec-
tion of bicuculline activated the cortical EEG and hippocampus and in-
creased (n=4) or make re-appear (n=2) XII nerve activity, bringing it to
96+17% of the pre-antagonist level (n=6).

Conclusion: Since the bicuculline-induced increase of XII nerve activ-
ity was of a comparable magnitude to that evoked without antagonism
of aminergic receptors in the XII nucleus (cf., Lu et al., 2007), the ac-
tivating effects of PF bicuculline on XII motoneurons must be largely
mediated by pathways other than the wake-related aminergic projections
to the XII nucleus.

Support (optional): HL-71097 and HL-47600.
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SLEEP AND SLEEP REGULATION IN MICE LACKING THE
GABA-A RECEPTOR A3-SUBUNIT

Winsky-Sommerer R, Knapman A, Tobler I

Institute of Pharmacology and Toxicology, University of Zurich,
Zurich, Switzerland

Introduction: The inhibitory transmitter gamma-aminobutyric acid
(GABA) and its receptors play an important role in the neuronal sys-
tems regulating sleep. GABA-A receptors containing the o3-subunit
are markedly expressed in several neuronal circuitries involved in sleep
regulation. The thalamic reticular nucleus (nRT), which modulates thal-
amo-cortical network rhythmic activities, exclusively expresses GA-
BA-A a3-containing receptors. To determine whether the loss of these
receptors may alter sleep and sleep regulation, we investigated sleep in
mice lacking the alpha3-subunit (¢3KO mice).

Methods: We performed EEG recordings under baseline conditions in
wild-type and a3KO mice for 24 h and further, studied the response to
6 h sleep deprivation (SD), a well-established method to enhance sleep
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pressure and thereby uncover differences in sleep regulation (a3KO,
n=12; wild-type, n=11).

Results: The genotypes did not differ in their vigilance states or 24-h
sleep patterns. Spectral analysis of the baseline EEG showed no dif-
ference between the genotypes in the NREM sleep EEG spectrum or
at the waking-NREM sleep transition. A difference occurred in the last
4-s epoch of the NREM-REM sleep transition. Thus, EEG power in the
spindle frequency range (10-15 Hz) was significantly lower in a3KO
mice than in wild-type. Enhancement of sleep pressure by 6 h SD did not
reveal differences in the NREM sleep spectra or at transitions between
a3KO mice and wild-type. Finally, analysis of the wake EEG showed
slightly larger power in the 11-13-Hz band in a3KO mice vs wild-type.
Behavior and the waking EEG failed to reveal any alterations suggestive
of absence seizures in a3KO mice.

Conclusion: Overall, sleep regulation and cortical NREM sleep EEG
activity was unaltered in a3KO mice. Further studies are required to
determine how functions of nRT neurons are preserved in the absence of
GABA-A a3-containing receptors in the nRT and neocortex.

Support (optional): EU Marie Curie grant MCRTN-CT-2004-512362.
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Introduction: Cognitive impairment has previously been associated to
fatigue related conditions and to the chronic fatigue syndrome (CFS) in
particular. Sleepiness associated daytime conditions as the sleep apnea-
hypopnea syndrome (SAHS) also reported lowered attention, concen-
tration and memory performances. The objective of the study was to
qualify discriminating differences on classical neuro-cognitive and be-
havioural testing between these two clinical conditions.

Methods: 16 pure CFS patients (mean age 34.2, all females), without
primary sleep disorders (PSD), mental disorder nor clinically relevant
sleepiness, were compared to matched healthy controls (mean age 31.9,
all females) and to 13 untreated SAHS patients (mean age 49, all fe-
males). All subjects were right handed. Auditory verbal learning test
(AVLT), digit-span, digit symbol and finger tapping test (FTT) were
used as cognitive and behavioural testing. Fatigue and sleepiness were
measured with the Fatigue Severity Scale and the Epworth Sleepiness
Scale respectively.

Results: With exception for the digit span, which did not show signifi-
cant difference between CFS and HC, all tests of the administered bat-
tery showed lower cognitive performance in patient groups. Globally,
memory dysfunction on the AVLT did not differ between the two patient
groups, but the digit and symbol span showed more severe impairment
in SAHS (p<0.003). Psychomotor performance on the FTT also showed
significantly slower hit rates (HR) in SAHS than in CFS patients (mean
HR on the dominant hand, p<0.0001).

Conclusion: Fatigue and sleepiness associated daytime conditions can
show significant and objective impairment of cognitive functioning.
Discrimination between sleepiness and fatigue, based on neuropsycho-
logical testing, remains difficult. A specific cognitive impairment type is
still to be described. However lowered vigilance and lower psychomo-
tor performance, associated to SAHS, showed the FTT to discriminate
between fatigue and sleepiness in this exploratory study. In our sample
cognitive impairment and psychomotor performance were worse when
associated to sleepiness than to fatigue alone.
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ANATOMICAL RELATIONSHIPS BETWEEN MESOPONTINE
TANYCYTES AND SEROTONERGIC NEURONS
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Introduction: Tanycytes are specialized cells that are located in the
ependyma of the ventricular system. These cells are capable of absorb-
ing substances from the cerebrospinal fluid (CSF) at their apical pole,
and release these substances by a process of transcytosis, via their radial-
ly-oriented, unbranched basal processes that extend into the neuropil. In
the present study, we determined the relationships between mesopontine
tanycytes and serotonergic neurons of the raphe nuclei.

Methods: Adult cats were euthanized and the brainstem was removed
in order to carry out single/double immunhistochemical procedures to
identify tanycytes and serotonergic neurons. The presence of tanycytes
was determined using primary antibodies against vimentin, which is a
marker for tanycytes; serotonergic neurons were identified with the ap-
propriate antibodies. The data were analyzed by standard methodolo-
gies.

Results: Tanycytes in the ependyma of the fourth ventricle were con-
centrated at the level of the mesopontine raphe nuclei. Basal processes
from these tanycytes projected into the neuropil, where they were juxta-
posed to serotonergic neurons in the dorsal and medial raphe nuclei.
Conclusion: Ependymal tanycytes in the fourth ventricle were found
to closely relate, via their basal processes with serotonergic processes.
These data provide an anatomical substrate for the transmission of neu-
rotransmitters from the CSF to serotonergic cells of the raphe nuclei.
Consequently, we suggest that serotonergic cells are controlled not only
by neurally delivered neurotransmitters, but also by the actions of neu-
rotransmitters that are transported from the CSF. Functionally, this CSF-
tanycyte pathway may provide for the sustained activation/inhibition of
serotonergic neurons, which play a role in the regulation of various sleep
and waking behaviors and processes such as mood, body temperature
and feeding.

Support (optional): PDT 76/36 grant for P.T. and USPHS grant
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USING ELECTROPHYSIOLOGY TO BETTER PREDICT
MINOR SLEEP LOSS IN CHILDREN
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Introduction: The purpose of the study was to use electrophysiological
data to examine the validity of parental reports and actigraphy devices
to measure sleep in children.

Methods: 24 children (females=8) ranging from five to eight years wore
actigraphs, while parents recorded nightly sleep logs for two consecutive
weeks. During week two of participation, children were placed in a con-
trol (CO) or one-hour sleep restriction (SR) group. The current analysis
compares sleep groups based on parental reports and groups based on



the actigraphy analyses. Electrophysiological recordings using event-re-
lated potentials (ERPs) measured attention during a tone discrimination
task at the end of week one (baseline) and the end of the week two (sleep
condition). During ERP recordings, children listened to two randomly
presented tones and were told to discriminate frequent (probability 70%)
from infrequent (probability 30%) tones using a button-response.
Results: Using a temporal principal components analysis (PCA), three
regions of the ERP were identified that accounted for approximately
87% of the total variance. In week two, factor one produced a significant
condition X hemisphere X group interaction, F(3,20) = 3.938, p=0.023.
The effect indicated that controls processed targets differently over both
the left and right hemispheres from 328-720 ms (left: F(1,22) = 6.850,
p=0.016; right: F(1,22) = 7.461, p=0.012). Discriminate function analy-
sis used the brain response to infrequent tones over both hemispheres to
identify the accuracy of assignments to the CO and SR groups. ERP data
using parental reports to group children correctly classified 75% of the
children while only 62.5% of the children were correctly classified using
the actigraphy data.

Conclusion: Results indicate processing infrequent tones is influenced
by the amount of sleep a child receives. Classifying children into re-
stricted or control groups based on ERP response was slightly more ac-
curate based on parental reports compared to actigraphy analysis.
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CONSISTENT SLEEP AIDS CHILDREN’S PERFORMANCE
ON AUDITORY ATTENTION TASK
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Introduction: Children are particularly sensitive to the amount of sleep
they receive. Little research has investigated the role of consistent sleep/
wake cycles in children, but adult research suggests that irregular sleep
patterns can negatively impact learning and attention. The purpose of
this study was to examine whether irregular sleep periods affected chil-
dren’s performance on an auditory attention task.

Methods: Twenty-nine children (14 males) aged four to eight years par-
ticipated in this study. Children underwent a one-night polysomnograph-
ic screening to rule out pre-existing sleep abnormalities. Subsequently,
for one week, all children maintained their normal sleep schedule. Mean
sleep times and standard deviations were calculated for each participant
based on parent logs and child wrist actigraphs. Children with the least
variability in sleep time (SD < .21 hours) were assigned to one group
while those with the most variability (SD > 1.10 hours) were placed in
a second group for analysis purposes. Event-related potentials (ERPs)
were recorded using a Geodesic Sensor Net of 128 Ag/AgCl electrodes.
During an auditory oddball paradigm task, children were asked to attend
to frequently and infrequently occurring (30%) tones.

Results: ERPs were entered into a Principal Component Analysis (PCA)
- Analysis of Variance sequence. PCA identified five ERP regions that
accounted for 88.376% of the total variance. A five way repeated mea-
sures ANOVA was utilized with a Greenhouse-Geiser correction. Analy-
ses identified a significant Condition (Infrequent vs Frequent tone) by
Electrode by Group interaction. Follow up paired t-tests indicated that
the brain responses recorded over the frontal and parietal lobes of chil-
dren with low sleep variability were better able to discriminate between
frequent and infrequent tones.

Conclusion: These results suggest a difference in brain organization for
those children who get a consistent amount of sleep during a week com-
pared to those who fluctuate in the amount of sleep they receive.
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RESPONSE TO SLEEP DEPRIVATION (SD)
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Introduction: Slow wave activity (SWA, NREM EEG power between
0.5-4Hz) is thought to reflect the accumulation of sleep need during
wakefulness, because it increases in proportion to the time spent awake
and decreases during sleep. NREM sleep and anesthesia are both char-
acterized by high-voltage, low frequency EEG activity, but the effect
of anesthesia on the response to SD remains unclear. In rats, Tung et al.
(2004) found that 6h of propofol anesthesia following 24h SD reduced
the post-SD increase in NREM and REM duration, and abolished the re-
bound of high-range (2-4Hz) SWA. To extend those findings, we studied
the effects of 1h of isoflurane (ISO) anesthesia after 4h SD.

Methods: In male WKY rats (n=12; 12light:12dark cycle) local field
potentials were recorded from frontal and parietal cortices of both hemi-
spheres using bipolar electrodes. A 4hr SD by exposure to novel objects
started at lights on and was followed, in a counterbalanced design, by
either 1h of ISO anesthesia (SD-ISO) or by a brief (3-5min) anesthesia
induction (SD-MOCK). ISO concentration (0.5-1.5%) was modulated
to maintain an EEG tracing that best resembled NREM slow waves.
Sleep stages were scored visually (4-sec epochs). EEG power spectra
(0.25-20 Hz) were computed and normalized to baseline.

Results: After SD-Mock rats had a significant increase in SWA in all
derivations compared to baseline (Frontal p<.01 Parietal p=.012) but fol-
lowing SD-ISO, NREM SWA was not significantly increased relative to
baseline. NREM slow wave energy (SWE, cumulative sum of NREM
SWA) after SD-ISO was significantly lower than the SWE after SD-
MOCK (Frontal p=.03, Parietal p=.02) but if the SWA occurring during
the anesthesia is included in the SWE computation, the difference is no
longer significant. The difference in consolidated sleep onset between
conditions was 3.3 + 3.4 min.

Conclusion: A brief period of anesthesia dominated by slow waves
abolishes the SWA rebound normally seen after SD.
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ANATOMY OF THE MELANIN-CONCENTRATING
HORMONE (MCH) SYSTEM IN ZEBRAFISH
Berman J, Skariah G, Mignot E, Mourrain P

Stanford University, Palo Alto, CA, USA

Introduction: In mammals, neurons expressing melanin-concentrating
hormone (MCH) and hypocretin/orexin (HCRT/ORX) are intermingled
in the hypothalamus and project diffusely throughout the central nervous
system. The MCH and HCRT systems are both involved in the control of
food intake and sleep. Prior studies have shown that the zebrafish HCRT
system is present in this species and is involved in sleep regulation. Ze-
brafish is a powerful genetic model that shares similar central nervous
system organization with mammals. In order to pursue our fine analysis
of networks putatively involved in sleep control, we have initiated a neu-
roanatomical study of the zebrafish MCH system.

Methods: HCRT, MCH and receptors expression patterns were deter-
mined by colorimetric and fluorescent in situ hybridization (ISH) in lar-
vae and adults.

Results: Zebrafish MCH sequences were identified and expression char-
acterized during development and adulthood. We also describe the dis-
tribution of 3 MCH receptors mRNAs. Similar to mammals, zebrafish
MCH expressing neurons are located in the hypothalamus. Interestingly
however, unlike HCRT, the MCH cell cluster is present in the posterior
and not anterior region of the hypothalamus. As a consequence, HCRT
and MCH neurons are not intermingled in zebrafish in contrast to mam-
mals. MCH receptors were broadly distributed in the brainstem, hypo-
thalamus, and forebrain as reported in mammals.
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Conclusion: Although there is strong conservation of various neu-
rotransmitter systems between vertebrates, mammalian and teleost brain
organization may differ. Most notably, anatomical proximity between
cell clusters may vary substantially, a phenomenon already observed
across mammals. These results further suggest that as suggested in
mammals, HCRT and MCH cells differ significantly in their develop-
mental origin. A better understanding of zebrafish brain neuroanatomy
is a prerequisite to analyze networks putatively involved in sleep and
wakefulness in this species, and to reinforce the status of zebrafish as a
model for sleep neurobiology.

Support (optional): HHMI and NIH-NS23724
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A NOVEL INHIBITORY AFFERENCE TO THE PONTINE
REM SLEEP INDUCTION ZONE
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Introduction: Pharmacological manipulations of GABAa receptors in
the caudal, nucleus pontis oralis (PnOc) of the rat produce alterations
in sleep/wake behavior. Local applications of agonists increase wake-
fulness and antagonists increase REM sleep. These findings support a
role for GABA mechanisms of the PnOc in the control of arousal state.
We have been investigating sources of GABA innervation of the PnOc
that may interact with local GABAa receptors in the control of state.
Reported here for the first time is the immunochemical identification of
an extensive network of GABAergic neurons with contralateral axonal
projections to PnOc.

Methods: Long-Evans Hooded rats were unilaterally injected in the
PnOc with 9.2 nl of a 0.5% solution of cholera toxin subunit B (CTb)
and sacrificed 10 days later. Coronal sections were studied from the cau-
dal border of the pontine reticular formation to the midbrain at the level
of the substantia nigra. Sections were doubly labeled with antibodies to
CTb (List) and GAD67 (Chemicon). Double-labeled neuronal somata
were identified as retrogradely transporting CTb from the injection site
and GABAergic, containing the GABA synthetic enzyme, GAD67.
Results: With injections confined to the PnOc, neuronal perikarya
labeled with CTb had a widespread, bilateral distribution along the
neuraxis. Some of these neurons were GABAergic. One double labeled
population with relatively high density was found contralateral to the
injection site. These cells are located in a column extending over 3.5
mm starting rostral, in close proximity to the rostral pole of the pedun-
culopontine tegmental nucleus and extending caudal, through the reticu-
lar formation, ending in the caudal pontine reticular formation, nucleus
pontis caudalis.

Conclusion: Inasmuch as GABAergic mechanisms operate in the PnOc
in control of state, this new found system may play a critical role in this
behavior. The hypothesis is currently under test.

Support (optional): VA Merit Review and NIH Grant RO1 MH57434

0062

HYPOCRETIN RELEASE DURING WAKE AND SLEEP IN
THE HUMAN BRAIN
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Introduction: Hypocretin (Hert, also known as orexin) is a hypotha-
lamic peptide whose loss causes narcolepsy, a disorder characterized
by sleep attacks and sudden losses of muscle tone triggered by certain,
generally positive, emotions. We investigated Hert release in the human
brain during waking and sleep.

Methods: Depth EEG electrodes with microdialysis membranes (12.5
kDa cut-off) attached were implanted into the brain of patients with
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pharmacologically resistant temporal lobe epilepsy for localization of
seizure foci for subsequent surgical removal. Microdialysis samples
were collected continuously at 15 minute intervals for a period of 2-4
days. Samples were analyzed by radioimmunoassay (RIA).

Results: In the six patients studied, Hert levels in the amygdala dur-
ing sleep were significantly lower than average waking levels. Melanin-
concentrating hormone (MCH) levels were also investigated as cells
containing MCH are located in close proximity and with reciprocal con-
nections to the Hert cells. Average MCH levels during sleep showed a
tendency to increase above waking levels, although this was not sig-
nificant. Interestingly, increases in Hert were associated with sleep-wake
transitions, and increases in MCH were associated with wake-sleep tran-
sitions. In addition, Hert levels were high during social interaction and
low after eating. Finally, Hert was negatively correlated with distal to
proximal skin temperature gradient.

Conclusion: This pattern of Hert release is consistent with the sleepi-
ness and cataplexy seen when the Hert system is nonfunctional, as in
narcolepsy.
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INTERLEUKIN-1B RECEPTOR 1 AND TUMOR NECROSIS
FACTOR-A RECEPTOR 1 DOUBLE KNOCKOUT MICE
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LIPOPOLYSACCHARIDE ADMINISTRATION AT LIGHT
ONSET
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Introduction: The pro-inflammatory cytokines Interleukin (IL)-1f8 and
Tumor Necrosis Factor-o. (TNFa) are well characterized sleep regula-
tory substances. In general, manipulations that increase endogenous IL-
1B or TNFa increase NREMS and reduce REMS. Data demonstrate that
the effects on sleep of IL-13 and TNF-a are mediated by IL-1 type 1 re-
ceptor (IL-1R1) and TNF kDa55 receptor (TNFR1), respectively. Mice
lacking both IL-1p type 1 and TNF-a type 1 receptors spend less time
in spontaneous NREMS during the dark period and less time in REMS
during the light period. The aim of this study was to determine a role for
these two cytokine receptors in mediating alterations in sleep that occur
during immune challenge. To that end, we evaluated the impact of an
immune challenge on sleep-wake behavior and brain temperature of I1L-
1B receptor 1 / TNF-a receptor 1 double-KO mice (IL-1R1/TNFR1-KO)
and B6129SF2/J control mice.

Methods: Male mice (30-40g, n=4 each strain) were surgically implant-
ed with EEG electrodes and a thermistor to record brain temperature. Af-
ter recovery, 48h undisturbed baseline recordings were obtained. Then,
mice were injected intraperitoneally at light onset with vehicle (pyrogen
free saline-PFS) and on a subsequent day with 10 pg of lipopolysaccha-
ride (LPS; Escherichia coli serotype O111:B4).

Results: LPS injection increased NREMS in both IL-1R1/TNFR1-
KO and B6129SF2/] mice. However, the increase in NREMS of the
double KO mice was significantly less than that of control mice during
the light period following injection (13.50+1.1 vs 25.43+4.0, mean +
SEM, % difference PFS values) and during the subsequent dark period
(13.7943.7 vs 31.47+3.8). Delta power during NREMS tended to be re-
duced by LPS in the B6129SF2/J control mice and tended to increase in
IL-1R1/TNFR1-KO mice, resulting in a statistically significant differ-
ence between the two strains (10.94+5.7 vs -23.00+10.9, % difference
PFS values). LPS suppressed REMS of the B6129SF2/J control mice
for 12h, whereas the reduction in REMS of the double KO mice was
limited to 6h.

Conclusion: These data demonstrate that the lack of both IL-1R1 and
TNFRI1 reduces the effects of LPS on sleep-wake behavior when admin-
istered prior to light onset. These results further implicate IL-1 and TNF
in the alterations in sleep that occur after immune challenge.
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MODULATION OF THE SPINAL CORD PROJECTING
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Introduction: The sublaterodorsal nucleus (SLD), also known as the
SubCoeruleus, is a region of the pontine reticular formation that contains
REM-on neurons and is critical for the generation of REM sleep. These
REM-on neurons project caudally, some directly to the spinal cord (Lu
et al., 2006), to generate muscle atonia. SLD neurons that project to the
spinal cord (SLDsp) are glutamatergic and project to GABA/glycinergic
spinal interneurons. Here we study the responses of SLDsp neurons to
carbachol, noradrenaline, dopamine and orexin.

Methods: We performed patch-clamp recordings on SLDsp neurons in
brain slices prepared from mice. SLDsp neurons were prelabeled by in-
jecting fluorescent beads in the ventral horn of the spinal cord (C8-T1
level). Three days after surgery, under a fluorescent microscope, SLDsp
neurons appeared red and were targeted for recordings.

Results: SLDsp neurons were spontaneously active. They were char-
acterized by short action potentials, no Ih, no burst activity, small or no
IK(A), and by an inwardly rectifying IK. Carbachol depolarized SLDsp
neurons and this effect was maintained in TTX and blocked by atropine.
Carbachol also increased spontaneous and miniature glutamatergic EP-
SCs. We found that noradrenaline and dopamine inhibited the spontane-
ous firing of SLDsp neurons and both induced membrane hyperpolar-
ization. In addition, we found that orexin-A increased the frequency of
spontaneous and miniature IPSPs in SLDsp neurons, without affecting
their spontaneous firing rate. All these neurons were negative for ChAt
and TH immunoreactivities.

Conclusion: Carbachol directly excites SLDsp neurons and presyn-
aptically increases glutamatergic synaptic input to the SLDsp neurons.
These effects may be responsible for generating the muscle atonia dur-
ing carbachol-induced REM. We also found that noradrenaline inhibits
the SLDsp neurons supporting the view that the locus coeruleus may
provide the inhibition of REM-on neurons during waking.

Support (optional): NHLBI P50 (HL60292) and NINDS
(SROINS051609)
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STRESS AND SLEEP IN HYPOPHYSECTOMIZED RATS
Rojas-Zamorano J', Esqueda-Leon E', Quinatanar-Stephano A°,
Velazquez-Moctezuma J'

"Neurociencias, Universidad Autonoma Metropolitana-Iztapalapa,
Mexico, Mexico, *Fisiologia, Universidad Autonoma de
Aguascalientes, Aguascalientes, Mexico

Introduction: It has been reported that a number of stressful conditions
have an influence on the sleep pattern of several species. In rats, it has
been repeatedly shown that stress by immobilization induces a clear in-
crease in the percentage of REM sleep . On the other hand, it is well
known that stress response includes the activation of the hypothalamus-
hypophysis-adrenal axis. However, reports on sleep recordings in hypo-
physectomized subjects have controversial results, with no clear effects
on the sleep pattern. In the present study, sleep and sleep after immobili-
zation stress was analyzed in hypophysectomized rats.

Methods: Adult male Wistar rats (N = 10) were chronically implanted
for sleep recordings. After a recovery period, rats were polygraphically
recorded for 8 hours for basal sleep parameters. Thereafter, rats were
hypophysectomized. After a new recovery period, the rats were again
polygraphically recorded for 8 hours. Finally, rats were stressed by im-
mobilization in a small cylinder for 2 hours and immediately recorded
for 8 hours.

Results: Results showed that there were no differences in any of the
sleep parameters recorded after hypophysectomy. However, the increase
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in REM sleep normally observed after immobilization stress was not
observed in hypophysectomized animals.

Conclusion: These data suggest that the normal sleep pattern can be
present despite the absence of the hypophisis. However, our results sug-
gest that the increase in REM sleep after immobilization stress depends
on the integrity of the HHA axis.

Support (optional): CONACYT GRANT (JARZ 193082)
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Introduction: Hypocretin (HCRT) neurons in the perifornical-lateral
hypothalamus (PF-LH) participate in the regulation of arousal. HCRT
neurons are active during waking and quiescent during sleep. We have
shown that sleep evoked by systemic administration of eszopiclone
(ESZ) in rats is accompanied by suppression of c-Fos protein immuno-
reactivity (IR) in HCRT neurons. However, in that study it could not be
if determined if ESZ directly inhibited HCRT neurons or if effects were
secondary to increased sleep. To determine if ESZ can evoke state-in-
dependent inhibition of HCRT neurons, we quantified neuronal Fos-IR
after unilateral perfusion of ESZ directly into the PF-LH of awake rats.
Methods: Fifteen male Sprague-Dawley rats were surgically prepared
for unilateral microdialysis perfusion of vehicle (VEH) or drug. Groups
of 5 rats were perfused with ESZ (concentrations of 50uM or 500uM)
or VEH for 2 hrs during the dark phase. Animals were kept awake to
prevent sleep-dependent suppression of Fos-IR. Following perfusions,
rats were sacrificed and brain tissue was processed for HCRT-1 and c-
Fos protein IR.

Results: In the presence of 50uM ESZ, the percentage HCRT neurons
adjacent to the dialysis probe (within 250 pm) that were also Fos+ de-
creased significantly compared to VEH (31 + 7% vs. 53 4%, p<0.05).
Numbers of single Fos+ neurons adjacent to the probe did not differ be-
tween ESZ- and VEH-treated rats (477 + 57 vs. 599 + 62, p=0.18). Per-
centages of HCRT neurons that were Fos+ also decreased significantly
with 500pM ESZ (28 + 5% vs. 53 + 4%, p<0.01), but numbers of single
Fos+ neurons were reduced as well (282 £ 31 vs. 599 + 62, p<.01).
Conclusion: Local perfusion of 50um ESZ into the PF-LHA evoked
selective suppression of waking-related Fos-IR in HCRT neurons. The
findings support the hypothesis that sleep-enhancing effects of ESZ are
due, in part, to inhibition of HCRT neurons.

Support (optional): Supported by Sepracor Inc., Marlborough, MA and
the Department of Veterans Affairs
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Introduction: Microinjection studies have identified the preoptic area
(POA) of the hypothalamus as a potential site of the non-REM sleep
promoting actions of growth hormone releasing hormone (GHRH).
Specific POA cell types targeted by GHRH are unknown. We provide
the first evidence that GHRH promotes non-REM sleep by activating
GABAergic neurons in the median preoptic nucleus (MnPN) and the
ventrolateral preoptic area (VLPO).

Methods: Male Sprague-Dawley rats were implanted with EEG, EMG
electrodes and unilateral intracerebroventricular (icv) cannula. Rats
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(n=10) received icv injections (3ul) of GHRH (0.01 nmol/100 g) or
equal volume of saline (n=10) at the onset of the dark period. Other
groups of rats received 1) octreotide (n=8), a long lasting somatostatin
analog (OCT, 0.1 pg/ul), 2) a competitive GHRH antagonist (0.5 nmol/
kg, n=8 or 15 nmol/kg, n=8) or 3) saline (n=14) injection at the onset of
the light period. After 90 min of undisturbed sleep/waking, animals were
deeply anesthetized and brain tissue processed for immunohistochemis-
try for c-Fos protein and GADG67. States of vigilance were determined
for 10-s intervals. Cell counts were analyzed in the MnPN and in the
VLPO.

Results: GHRH elicited significant increases in non-REM sleep time.
Double-labeled Fos+GAD cell counts were significantly (p<0.001) el-
evated after GHRH injection in both MnPN (GHRH 30.69+3.90; Saline
6.52+0.91) and VLPO (GHRH 34.12+2.67; Saline 7.08+1.22). OCT and
both doses of GHRH antagonist significantly decreased (p<0.05) non-
REM sleep time, compared to saline. Double-labeled cell counts were
significantly (p<0.01) reduced after OCT and GHRH antagonist (15
nmol/kg) in the MnPN (OCT 7.96+1.38; GHRH-A 5.07+1.18; Saline
23.42+1.20) and VLPO (OCT 8.16+0.78; GHRH-A 12.44+1.48; Saline
37.98+2.80).

Conclusion: These findings identify GABAergic neurons in the MnPN
and VLPO as potential targets of the sleep regulatory actions of GHRH.
Support (optional): Supported by the Department of Veterans Affairs,
MH63323 and HL60296.
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AN INVESTIGATION OF THE ASSOCIATION BETWEEN
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256-CHANNEL EEG

Torassa T'?, Luu P'?, Tucker D', Sottile M°

Electrical Geodesics, Inc., Eugene, OR, USA, ?University of Oregon,
Eugene, OR, USA

Introduction: Sleep spindles and slow-wave oscillations (SWO) are
characteristic EEG patterns observed during non-REM sleep (NREM).
Sleep spindles (7-14 Hz) reflect activity of thalamocortical neurons,
which are regulated by cells of the reticular nucleus. In contrast, slow-
wave oscillations (<1Hz) are believed to be generated by the cortex.
Previous research has shown that SWO serve to organize sleep spindles
and delta oscillations, which are also of thalamocortical origin. In this
paper, we investigate the relation between slow-wave oscillations and
sleep spindles recorded in humans using dense-array EEG technology.
Methods: Sleep EEG was acquired from 10 subjects using a 256-chan-
nel sensor array. Non-REM sleep stages were identified and sleep spin-
dles and SWO were scored. To evaluate the association between the two
sleep events, we grouped spindles that occurred in the presence (within
+/- 1 sec) and absence of SWO and performed statistical analysis of
this distribution. We also compared the amplitude of the spindles that
occurred with or without SWO activity. Source distribution of these two
spindle types and their overlap with SWO sources were also compared
by transforming the scalp data to source space using a realistic head
model and linear-inverse method.

Results: Although spindles do occur in the absence of SWO, they
are more often than not found immediately after the negative cycle of
SWOs. Preceding each SWO, we found very little power at the spindle
frequency. However, following SWOs, there is an increase in power
between 7-14 Hz. Source estimates show that the SWOs and spindles
overlap but are not necessarily identical.

Conclusion: The association between SWO and sleep spindles provides
intriguing clues for understanding the neurophysiological mechanisms
of thalamocortical organization by cortical activity during sleep.
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THE EFFECT OF MINOR SLEEP RESTRICTION AND
MICROGRAVITY ON CIRCADIAN RHYTHM TYPE

Garrod K', Waford R', Kheirandish-Gozal L?, Molfese D'

'Birth Defects Center, university of Louisville, Louisville, KY, USA,
“Department of Pediatrics, University of Louisville, Louisville, KY,
USA

Introduction: Adults are susceptible to sleep deprivation and micro-
gravity conditions. Event-related potentials (ERPs) provide a useful tool
to explore these vulnerabilities by elucidating neural responses to events
in an individual’s internal and external environment. This study exam-
ined the relationship between minor sleep restriction, cognitive process-
ing and Circadian rhythm type.

Methods: Adults aged 30-45 with doctoral degrees (n=30, 15 females)
were recruited for participation. All were screened for hearing, vision,
neuropsychological history, and sleep abnormalities. Participants were
tested at the end of each week for two weeks. Participants’ sleep was
monitored through actigraph and sleep log recordings throughout the
study. During week two, participants were assigned a sleep condition
of no change, one-hour restriction, or three-hour restriction per night of
sleep. ERPs were recorded using a 256-clectrode Geodesic Sensor Net
while participants attended to two randomly ordered tones, one of which
occurred infrequently (30%). Participants completed the task in both up-
right and 6-degree head-down tilt positions. Each participant completed
the Automated Morning/Eveningness questionnaire. Scores obtained
classified participants as morning, intermediate, or evening types.
Results: A principal components analysis (PCA) identified four regions
of the brain response accounting for 90% of total variance. A stepwise
regression analysis was performed for one peak at 124 ms and a second
at 388 ms to predict circadian rhythm type and identified 2 significant
models. Model 1 indicated that ERP responses over left temporal and
right inferior frontal sites during the head-down tilt position predicted
circadian rhythm type (adjusted R2= .252). Model 2 utilized ERP re-
sponses over right inferior frontal sites during the head down-tilt posi-
tion to predict circadian rhythm type (adjusted R2=.102).

Conclusion: Physiological processing identified regions of variability
among circadian rhythm type in association with sleep loss and micro-
gravity effects.

Support (optional): NASA SA23-06-015
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THE EFFECTS OF SLEEP RESTRICTION AND SIMULATED
MICROGRAVITY IN ADULTS USING A ROCK-PAPER-
SCISSORS PARADIGM

Brian E', Gozal D?, Molfese V°, Molfese D*

'Psychological & Brain Sciences, University of Louisville, Louisville,
KY, USA, *Department of Pediatrics, University of Louisville,
Louisville, KY, USA, 3Early Child Development Research Center,
University of Louisville, Louisville, KY, USA, “Birth Defects Center,
University of Louisville, Louisville, KY, USA

Introduction: It is well documented that chronic partial sleep restric-
tion is associated with decreases in attention and cognitive efficiency
during working memory tasks. In addition, microgravity experienced by
astronauts also contributes to the adverse effects of sleep loss on cogni-
tive functioning. The present study examined the combined effects of
simulated microgravity and sleep restriction using a Rock-Paper-Scis-
sors paradigm.

Methods: Ten native English-speaking adults (7 male) between the ages
of 30 and 45yr (M = 37, SD = 5.1) were recruited and paid $1000 for
participation and completion of the study. Participants played a computer
version of the Rock-Paper-Scissors game using a 4-button response pad.
Visual event-related potentials (ERPs) were recorded during a prompt
screen and stimulus presentations for “win” “draw” and “lose” condi-
tions over 108 trials using a 256 electrode high density Geodesic Sensor



Net (EGI Inc.). Participants were randomly assigned to a one-hour sleep
restriction group (requiring them to reduce their sleep by one hour for
seven consecutive nights prior to testing) or a control group (no change
in sleep duration). Counterbalanced across all participants, testing oc-
curred in both a normal upright, sitting position and in a head-down-tilt
(HDT) position. In the HDT position, participants reclined on a bed with
a -60 tilt designed to simulate the effects of microgravity.

Results: Results indicated a significant Week x Stimulus x Hemisphere
x Sleep interaction, F (7.496, 1.392, 11.137) p < 0.013, power = .784,
and significant Week x Position x Stimulus x Hemisphere x Sleep inter-
action, F (7.551, 2.290, 18.324) p <.003, power =.925). Post hoc t-Tests
indicated that participants in the sleep condition process information
concerning losses differently than controls, t(7.644) = 2.986, p < .018;
%(7.980)=-4.357, p <.002).

Conclusion: Given peak latencies, the losses are processed with less
efficiency, accounting for the lower mean activity early in processing,
requiring a greater recruitment of cortical resources in later stages of
processing accounting for the increase in late slow-wave activity.
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GENERALIZABILITY OF THE RELATIONSHIP BETWEEN
FOLLICLE STIMULATING HORMONE AND SLEEP
DISCONTINUITY IN HEALTHY ADULTS

Tompkins LA', Tucker AM', Belenky G', Dinges DF”, Van Dongen H'
!Sleep and Performance Research Center, Washington State University,
Spokane, WA, USA, Division of Sleep and Chronobiology,
Department of Psychiatry, University of Pennsylvania School of
Medicine, Philadelphia, PA, USA

Introduction: In a recent study (Tompkins et al., 2007) we found that
in both women and men the level of follicle stimulating hormone (FSH)
was positively related to trait inter-individual differences in sleep dis-
continuity, where sleep discontinuity was characterized by increased
stage 1 sleep, increased movement time, more sleep stage transitions,
and less REM sleep. Here we assess the generalizability of our finding
by including a sample of an additional study in our analysis.

Methods: Data from two different studies were considered, each with
three sessions involving 36h sleep deprivation preceded by baseline
sleep and followed by recovery sleep. In study A, 21 healthy young
adults (ages 22-40y; 11 pre-menopausal women, 10 men) spent 11
consecutive days in a sleep laboratory and experienced the three sleep
deprivation sessions back to back. This study included eight nights of
nocturnal PSG (12h TIB, 22:00-10:00). In study B, another 21 healthy
young adults (ages 21-37y; 8 pre-menopausal women, 1 perimenopausal
woman, 12 men) experienced the sleep deprivation sessions in separate
sleep laboratory visits intervened by 2-week periods at home. For this
study, four nights of nocturnal PSG (12h TIB, 22:00-10:00) were avail-
able for analysis. All PSG records were scored according to the criteria
of Rechtschaffen and Kales. Sleep discontinuity was assessed from the
sleep variables using the method applied in our original study (Tomp-
kins et al., 2007). Prior to the studies during medical screening, FSH
levels were measured from blood serum in all subjects. The relationship
between pre-study FSH and trait sleep discontinuity as observed across
the PSG recordings was analyzed using mixed-effects analysis of cova-
riance, leaving out the one perimenopausal subject because of outlying
FSH level.

Results: FSHwas positivelyrelated tosleep discontinuity (F[1,106]=6.24,
P=0.014). This finding persisted after gender was added as a covariate
(F[1,106]=6.02, P=0.015), indicating that the relationship existed inde-
pendently of gender (F[1,106]=0.18, P=0.67).

Conclusion: Our results show that the relationship we found between
FSH and sleep discontinuity is generalizable across study samples. Our
results are also in agreement with a recent study reporting a relationship
between daily FSH measurements and self-reported sleep quality in the
previous night. These findings add to mounting evidence of the influ-
ence of sex hormones on sleep regulation.

Support (optional): NASA Headquarters grant NAG9-1161, NIH
grants HL70154 and RR00040, and USAMRMC award W81XWH-05
-1-0099.
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NEURAL MECHANISMS OF APNEA-INDUCED
RESPIRATORY LONG-TERM FACILITATION OF
GENIOGLOSSUS MOTOR OUTFLOW

Tadjalli A', Duffin J°, Peever J'?

!Cell and Systems Biology, University of Toronto, Toronto, ON,
Canada, *Physiology, University of Toronto, Toronto, ON, Canada

Introduction: Respiratory long-term facilitation (LTF) is a persistent in-
crease in respiratory motor outflow in response to intermittent hypoxia.
Previously, we showed that LTF of genioglossus motor outflow can be
induced by repeated obstructive apneas in spontaneously breathing an-
aesthetized rats and that vagotomy prevented apnea-induced-LTF. The
aim of this study was to determine the neural mechanisms that mediate
apnea-induced LTF.
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Methods: Experiments were performed on anesthetized and tracheos-
tomized spontaneously breathing adult rats. Diaphragm and genioglos-
sus muscle EMG activity served as an index of respiratory motor out-
flow. Apneas (10, 15-sec apneas, separated by 1 min) were induced by
obstructing tracheal airflow using a specially-constructed device. After
a 45-min stabilization period, one of 4 experimental protocols was ex-
ecuted. After each protocol, activities were further recorded for at least
another 60 minutes. 1) To determine whether apnea-induced LTF in-
volves serotonin-dependent processes, methysergide (serotonin receptor
antagonist; 4mg/kg; 1.v.) was administered 20 min prior to apneas (n=5).
2) The effect of methysergide alone on respiratory motor outflow was
determined under time matched control conditions (120-min; n=5). 3)
To determine the role for vagal feedback in apnea-induced LTF, cervical
vagus nerves were bilaterally cooled (13-min in duration) while animals
were concomitantly exposed to apneas (n=8). 4) Effect of vagal cool-
ing alone on respiratory motor outflow was determined in time matched
control animals (120-min; n=7).

Results: Repeated apneas induced LTF of genioglossus respiratory
motor outflow without enhancing diaphragm EMG activity; vagotomy
abolished LTF. Methysergide treatment before apneas prevented LTF
and respiratory motor outflow under remained stable under control drug
conditions (p > 0.05). Bilateral vagus nerve cooling alone had no long-
term affect on genioglossus EMG activity (p >0.05), but completely
abolished apnea-induced LTF of genioglossus respiratory motor out-
flow.

Conclusion: LTF of genioglossus motor outflow is evoked by obstruc-
tive apneas. Apnea-induced LTF requires both serotonin receptor activa-
tion and intermittent cessation of vagus nerve activity. We suggest that
LTF of upper airway motor outflow may be a protective mechanism for
maintaining airway patency in response to repeated airway obstructions
as in obstructive sleep apnea.
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STUDY OF SLEEP IN A WALRUS

Lyamin O'?, Kosenko P?, Lapierre J', Pryaslova JF, Vyssotski A% Lipp
B, Siegel J', Mukhametov L?

'Department of Psychiatry and VA GLAHS Sepulveda, UCLA,
North Hills, CA, USA, 2Utrish Dolphinarium Ltd, , Moscow, Russian
Federation, 3Institute of Anatomy, University of Zurich, Zurich,
Switzerland

Introduction: Sleep has been extensively investigated in Pinnipeds, in-
cluding Otariidae and Phocidae seals. In this study we examined sleep in
a walrus, the only representative of the family Odobenidae.

Methods: Polygraphic recording of electroencephalogram, electro-
myogram, electrooculogram and electrocardiogram was performed in
a 2-year old walrus using the conventional direct cable connection or a
digital recorder placed on the animal.

Results: During 3 continuous days on land, slow wave sleep (SWS)
averaged 21.143.1% and rapid eye movement (REM) sleep 4.6+1.0% of
24-h. Average SWS and REM sleep episodes lasted 16.2+1.3 (n=52) and
8.8+1.1 (n=18) min, respectively, with some REM sleep episodes lasting
up to 16 min. Breathing was regular during quiet waking and SWS (98%
of all pauses ranged between 8-20 sec). REM sleep was accompanied by
head, vibrissae and eye jerks and apneas up to 1 min. In water, sleep oc-
curred while the walrus was floating motionless at the surface, standing
in a shallow area with its head above water or lying on the bottom of the
pool. The breathing pattern during SWS in water was characterized by
an alternation of apneas (<4 min) and eupneas (3-12 breaths with an in-
ter-breath interval <20 sec). While on the bottom, SWS episodes varied
between 0.8-4.4 min (on average 3.3+0.1 min, n=55) and were marked
by pronounced bradycardia (16-50 beats/min during apnea compared to
70-105 beats/min during eupnea). The walrus usually woke up briefly
before surfacing to breathe. All REM sleep episodes in water occurred
during one apnea and lasted <2 min. Episodes of interhemispheric elec-



troencephalogram asymmetry were recorded occasionally while the
walrus slept on land and resembled those recorded in Otariidae seals.
Conclusion: Long apneas (similar to that shown by Phocidae seals) ap-
pear to be a distinctive feature of sleep in the walrus, allowing them to
sleep in water under ice and survive in Arctic conditions.

Support (optional): The research was supported by Utrish Dolphinari-
um Ltd. and The VA Medical Research Service.
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INFLUENCES OF POSTURAL TILT STRESS AND THE
CIRCADIAN SYSTEM ON CARDIOVASCULAR RISK
FACTORS

Hu K2, Scheer FA", Evoniuk H', Kelly E', Laker M', Smales C', Shea
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'Medical Chronobiology Program, Division of Sleep Medicine,
Brigham and Women’s Hospital, Boston, MA, USA, ?Division of Sleep
Medicine, Brigham and Women’s Hospital, Harvard Medical School,
Boston, MA, USA

Introduction: Adverse cardiovascular events exhibit a 24-h pattern
with a primary peak in the early morning hours, around 9 AM. This
daily pattern may be influenced by postural stress associated with sleep/
wake transition and/or endogenous circadian influences. Here we test
the effects of passive tilt stress, human circadian system, and the interac-
tion between the postural stress and circadian system on cardiovascular
function.

Methods: 12 healthy adults (6 female) underwent a 13 day protocol in
dim light, wherein subjects underwent 12 tilt-table tests at all phases
of the circadian cycle—achieved by scheduling 12 recurring 20-hour
‘days’. During each 20-hour day, subjects performed a 15-minute pas-
sive head-up tilt test at the same time (~4 h) after wakeup. Each test was
preceded by a 20-minute baseline. Cardiovascular risk factors such as
heart rate (HR), blood pressure (BP), and baroreflex sensitivity (BRS)
were studied. BRS was estimated from SBP and inter-beat interval (IBI)
using cross-correlation BRS and sequential methods. Body temperature
was used to assess circadian phase (the fitted minimum was assigned
0°). Data was binned according to 60°-bins and analyzed with Mixed
Model AVOVA.

Results: For the independent effects of tilt, there were significant
average increases in HR (50% increase; p=0.005) and diastolic BP
(p<0.0001) but no significant change in average systolic BP, compared
to baseline. For circadian rhythms during tilt, the maximum decreases
in systolic BP (mean+SE: 21.4+1.5mmHg) was negatively correlated
with baroreflex sensitivity indices (Cross-correlation BRS p=0.0001;
sequential BRS p=0.001); there were significant circadian rhythms in
systolic BP with a peak at ~240° (22:30), and in HR with a maximum at
~180° (16:30); and no circadian rhythms in diastolic BP and BRS. No
interactions were found between the circadian system and influences of
tilt stress on BP and HR. 16 aborted tests occurred in 5 of the 12 subjects
due to presyncope. There was a large and significant circadian rhythm in
the frequency distribution of presyncope with a peak during the biologi-
cal night (P<0.008 Friedman ANOVA). In addition, the maximum score
of subjective nausea during tilt had a significant circadian rhythm with a
maximum at ~0° (4:30).

Conclusion: There exists a significant circadian rhythm in the cardio-
vascular effect of postural stress.

Support (optional): NIH RO1 HL76409; K24 HL076446 in support
of SAS; Pickwick Fellowship in support of FAJLS; NCRR GCRC MO01
RR02635
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THE ASSOCIATION BETWEEN SERUM CALCIUM,
MAGNESIUM, AND ZINC LEVELS WITH SLEEP HOURS IN
ADULT WOMEN

Jung K', Bang S', Choi I, Ok S°, Yoon S', Song C*

'Psychiatry, St. Paul’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, South Korea, 2Family Medicine, St. Mary’s
Hospital, College of Medicine, The Catholic University of Korea,
Seoul, South Korea

Introduction: Minerals are known to be involved in the neurotransmit-
ter system, including the NMDA receptor system, thus affecting neurop-
sychiatric functions such as depression, anxiety, cognitive function, and
sleep hours. We investigated the relationship between the serum levels of
main minerals such as calcium, magnesium, and zinc with sleep hours.
Methods: The participants were healthy adult women who visited one
of our university hospitals located in the Seoul area from March to Au-
gust in 2004. Hospital Depression-Anxiety Scale and Stanford Sleepi-
ness Score were administered to evaluate depression, anxiety, and sleep
hours. Serum calcium, magnesium, and zinc levels were measured by
Automatic Analyser after fasting 6 hours. The relationship between se-
rum mineral levels, calcium/magnesium ratio, and calcium/zinc ratio
with sleep hours were evaluated using multiple regression analysis after
correction for covariables.

Results: Serum calcium level showed negative association, while mag-
nesium and zinc showed positive association with sleep, but they were
not statistically significant. Calcium/magnesium and calcium/zinc ratios
were negatively associated with sleep hours, but only the latter was sta-
tistically significant (=-8.745, p=0.013).

Conclusion: Negative association between serum calcium/zinc ratio
with sleep hours in our study suggests that the balance between minerals
is more important in sleep hours than those of each particular mineral.
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EFFECTIVE AND INEFFECTIVE SLEEP HOMEOSTASIS -
MODELING SLEEP PHYSIOLOGY BEYOND DELTA POWER
Thomas RJ', Mietus J°, Peng C’

'Medicine, Division of Pulmonary, Critical Care, and Sleep, Beth Israel
Deaconess Medical Center, Boston, MA, USA, ?Medicine, Division of
Interdisciplinary Medicine and Biotechnology, Beth Israel Deaconess
Medical Center, Boston, MA, USA

Introduction: Models based on delta power do not adequately explain
phenomena observed in the clinic. Stable and unstable sleep states, Ef-
fective and Ineffective Sleep Homeostasis respectively, are proposed as
a complementary dimension that can inform sleep physiology and pa-
thology in unique ways.

Methods: The data summarizes the results of a large body of work
over 4 years in humans (over 12,000 polysomnograms), rats and mice.
The technique uses the ECG to generate sleep spectrograms, by math-
ematically combining heart rate variability and respiratory modulation
of R-wave amplitude. Proportions of high and low frequency cardio-
pulmonary coupling, state transition indices, state oscillation indices,
and spectral dispersion were computed. Correlations with conventional
polysomnographic measures and delta power were evaluated.

Results: Sleep is readily characterized as stable or unstable. Effective
sleep homeostasis (stable sleep state) is not invariably related to in-
creased delta power, and occurs throughout the night. It is characterized
by high frequency cardiopulmonary coupling, blood pressure dipping,
strong sinus arrhythmia, temporal stability of respiration, and a mode
of the < 1 Hz slow oscillation that is best described as “continuous”.
Ineffective Sleep Homeostasis (unstable sleep state) shows strikingly
opposite characteristics, is non-restorative, and the two states are clearly
separated (no overlap). Stable and unstable REM sleep are also identifi-
able states. Weak or strong chemoreflex modulation of sleep-respiration
can be readily identified; presence of the latter predicts acute positive
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airway pressure therapy failure. There is a cross-sectional correlation
between spectrographically defined sleep states and risk of hypertension
at the population level. Rats and mice have cardiopulmonary coupling
profiles nearly identical to humans. Benzodiazepines reduce delta power
but increase high frequency coupling as a proportion of state.
Conclusion: Sleep physiology has strong bistable characteristics that
seem conserved across mammalian species. Pathology sculpts this bi-
modal characteristic in predictable ways.
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PREDATOR-INDUCED PLASTICITY IN SLEEP
ARCHITECTURE IN WILD-CAUGHT NORWAY RATS
(RATTUS NORVEGICUS)

Lesku JA'?, Bark RJ!, Martinez-Gonzalez D’, Rattenborg NC°, Amlaner
CJ!, Lima SL'

"Ecology & Organismal Biology, Indiana State University, Terre

Haute, IN, USA, *Sleep and Flight Group, Max Planck Institute for
Ornithology, Starnberg, Germany

Introduction: Sleep is a prominent behaviour in the lives of animals,
but the unresponsiveness that characterizes sleep makes it dangerous.
However, the vulnerability associated with sleep may depend upon the
state involved, as the intensity of stimuli required to induce an arousal
to wakefulness is highest during deep slow-wave sleep (SWS) or rapid-
eye-movement (REM) sleep. Thus, we predicted that animals should
selectively reduce deep SWS and REM sleep following an increase in
the risk of predation.

Methods: To test this prediction, we simulated a predatory encounter
with wild-caught Norway rats (Rattus norvegicus). To record the EEG,
two electrodes were implanted over each cerebral hemisphere. EEG and
video were recorded during two 12 hr days (i.e., the normal sleeping
phase for Norway rats). The first 12 hr day served as a baseline; just
prior to lights-on on the second 12 hr day, the rats were chased around
their cages by a gloved hand. The state of the rats (wakefulness, SWS,
transition sleep, and REM sleep) was scored for each 30 sec epoch of the
baseline and post-encounter days.

Results: Immediately following a simulated predatory encounter, rats
spent more time awake and less time in SWS and REM sleep. However,
the reduction of REM sleep was disproportionately large during the first
quarter of the sleep phase, and slow-wave activity (SWA) (0.5 - 4.5 Hz
power density) was lower during the first 10 min of SWS post-encoun-
ter. The reduction of SWS was due to the shorter duration of SWS epi-
sodes, whereas the reduction of REM sleep was due to a lower number
of REM sleep episodes. The onset of SWS and REM sleep was delayed
post-encounter by about 20 min and 100 min, respectively. An increase
in SWA and REM sleep was observed later in the sleep phase, which
may reflect sleep homeostasis.

Conclusion: Rats altered their sleep and waking behaviour after being
chased by a simulated predator. During the first 3 hrs of the baseline day,
rats spent the majority of their time sleeping, but post-encounter, the rats
passed most of this time awake. As predicted, REM sleep was particu-
larly sensitive to the increase in predation risk and may be a relatively
dangerous sleep state. Slow-wave activity was also reduced after the
predatory encounter, but was elevated during much of the post-encoun-
ter day. These results suggest that sleep architecture can be adjusted to
the prevailing risk of predation.
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NEU-P11, ANOVEL MELATONIN AGONIST: EFFECT ON
GLUCOSE TRANSPORT IN A CELLULAR MODEL OF
INSULIN RESISTANCE

Yin W, Hou H', Laudon M’

nstitute of Cardiovascular Research, Department of Biochemistry
and Molecular Biology, University of South China, Hengyang, China,
2Neurim Pharmaceuticals Ltd., Tel-Aviv, Israel

Introduction: Insulin action in the brain is part of the multifaceted cir-
cuit involved in the central regulation of energy and glucose homeo-
stasis. Recent evidence suggests that sleep disorders have a role in the
induction of metabolic disturbances, obesity and insulin resistance. The
later has also been implicated in the disruption of circadian rhythms and
early Alzheimer disease pathology. There is a significant need for new
drugs that effectively manage both insomnia and insulin resistance while
minimizing the risk of significant adverse effects. The aim of the present
study was to characterize the actions of Neu-P11 a novel GABA enhanc-
ing melatonin agonist, on insulin-resistant mouse adipocytes in-vitro.
Methods: Glucose-starved 3T3-L1 adipocytes were incubated with Free
Fatty Acids (FFA) containing buffer and with melatonin or Neu-P11. The
cells were then stimulated with insulin in 2-[3H]-deoxy-d-glucose con-
taining buffer, washed and solubilized in NaOH. The amount of 2-[3H]-
deoxy-d-glucose taken up by the cells was determined . In addition the
cells were solubilized and the whole cell lysate was homogenized and
centrifuged to harvest sample fluid. Insulin receptor substrate-1 (IRS-1)
and phospo-IRS-1 (pIRS1) were subjected to western blot and detected
immunologically by rabbit anti-IRS-1 or anti-pIRS-1(Ser307) poly-
clonal antibodies.

Results: FFA pretreatment reduced by 55% insulin-induced 2-deoxy-
d-glucose uptake by adipocytes. Neu-P11 significantly decreased the
FFA-induced inhibition of insulin-stimulated glucose transport by 70%
in the same way as melatonin (10nM). Neu-P11 induced IRS-1 protein
expression and reduced its Ser307 phosphorylation in a dose-dependent
manner and was shown to be more potent then melatonin.

Conclusion: Neu-P11 improved glucose transport assessed by an in-vit-
ro model of insulin resistance of mouse adipocytes in-vitro in the same
way as melatonin. Neu-P11 partially restored both FFA impaired IRS-1
levels and its over-elevated phosphorylation. These results suggest that
Neu-P11 treatment can lead to improvements in insulin resistance.
Support (optional): Neurim Pharmaceuticals Research Grant (to WY
and HH).
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RELATIVE DECREASE IN ENDOTHELIAL FUNCTIONING
AFTER AWAKENING FROM REM SLEEP IN COMPARISON
WITH AWAKENING FROM NONREM SLEEP

Lavie P, Khoury M, Dakwar A

Lloyd Rigler Sleep Apnea Research Laboratory, Faculty of Medicine,
Technion-Israel Institute of Technology, Haifa, Israel

Introduction: Rapid-eye-movement (REM) sleep is associated with in-
tense sympathetic activation and peripheral vasoconstriction. These, and
the preponderance of REM in the early morning, have led to the sugges-
tion that REM sleep may be associated with the early morning peak in
the occurrence of cardiovascular events. The present study investigated
if awakenings from REM and nonREM sleep are associated with differ-
ent vascular tones.

Methods: Endothelial functioning was tested with the peripheral ar-
terial tonometry (PAT) technique. The test comprises: 5-min baseline,
5-min blood occlusion, and 5-min post-occlusion recording. The reac-
tive hyperemia PAT index is a ratio calculated as the average amplitude
of the PAT signal 90-150 seconds after occlusion divided by the average
amplitude before occlusion, normalized to the concurrent signal from
the non-occluded hand. Fourteen healthy young adults were tested dur-
ing two non-consecutive nights. On each of the nights they were tested



twice, once before sleep, and then in a balanced order after awakening
from either the second or third REM period (mean time of awakening:
3:34 AM), or from the second or third nonREM sleep (mean time of
awakening: 3:24 AM).

Results: Subjects had comparable sleep data on the two experimental
nights. There were no significant differences in sleep latency (REM
awakening: 25.7+9.3 min; nonREM awakening: 23.1+9.3 min), and per-
centages of sleep stages 1+2, 3-4 and REM until the awakenings (REM
awakening: 54.0+£9.9%; 34.3£11.4%; 11.8+4.8%; nonREM awaken-
ing: 53.3%£12.7%; 33.5+£12.7% 13.1£3.8%, respectively). Awakening
from REM sleep was associated with significantly lower reactive hy-
peremic PAT index than awakening from nonREM sleep (1.76+0.32 vs.
2.1140.53; p<.02, paired t-test).

Conclusion: The relative impairment in endothelial functioning after
waking from REM sleep may predispose patients with compromised
coronary arteries to ischemic events. These may contribute to the in-
creased vulnerability to cardiac events during the early morning hours.
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RELATIONSHIP BETWEEN NASAL RESISTANCE AND
DELIVERED POSITIVE AIRWAY PRESSURE

Seelall V!, Masdeu M?', Ayappa I', Rapoport DM!
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Introduction: Despite the marked benefits of CPAP, compliance with
therapy has been disappointingly low. Many patient using CPAP have
nasal pathology and CPAP complaints often include nasal symptoms.
For a constant mask pressure, nasal resistance should have a directional
effect on CPAP pressure within the oropharynx and these pressure ef-
fects could affect patient comfort. The goal of this study was to examine
pressure fluctuations within breaths in the collapsible part of the upper
airway (UA) and relate these to nasal resistance.

Methods: To date, we have studied 6 subjects (SM/1F; mean BMI
36+4kg/m? mean age 50+7) with obstructive sleep apnea requiring
CPAP. During therapeutic CPAP (no flow limitation) peak supraglotic
(Millar catheter) and mask (Braebon transducer) pressure were recorded
during stage N2 sleep. Mask flow was recorded using the output of the
Respironics Bipap Auto M Series device in CPAP mode. Peak pressures
during inspiration and expiration were determined separately and aver-
aged over three stable breaths and used to calculate inspiratory and expi-
ratory UA resistance. Nasal resistance (rthinomanometry) and nasal cross
sectional area (acoustic rhinometry) were obtained in the sitting position
in a separate daytime session.

Results: Whereas pressure in the mask remained within 0.5 cmH20 of
set pressure with this CPAP device, mean supraglotic pressure varied
from set CPAP during inspiration or expiration by 0.8-8.3 cmH20 across
subjects. Similarly, mean inspiratory and expiratory UA resistances var-
ied from 0.5 to 8.0 cmH20/l/sec. In 4/6 subjects, inspiratory UA resis-
tance was similar to expiratory UA resistance.However in two subjects
inspiratory UA resistance was much higher than expiratory UA resis-
tance, suggesting suboptimal CPAP may have been present. No relation-
ship was found between inspiratory, expiratory or average UA resistance
on CPAP and daytime awake measurements of nasal resistance or cross
sectional area.

Conclusion: During conventional CPAP (near-constant mask pressure)
supraglottic pressure swings and resistance vary widely across subjects.
The clinical implication is that, as mask pressure alone is a poor predic-
tor of supraglottic pressure variations (even at therapeutic CPAP), mask
pressure may not predict either patient inspiratory effort or expiratory
discomfort. While expiratory UA resistance on CPAP may be indepen-
dent of collape in the upper airway, we have not to date shown a correla-
tion between UA resistance and daytime measures of nasal patency.
Support (optional): ALA of NY, NCRR M0100096, Spanish Ministry
of Health
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THE RANGE OF TRAIT INDIVIDUAL DIFFERENCES
EXCEEDS THE AVERAGE EFFECT OF 36 HOURS OF TOTAL
SLEEP DEPRIVATION ON TOTAL SLEEP TIME

Bender AM!, Knittle K?, Tucker AM!, Belenky G', Van Dongen H'
!Sleep and Performance Research Center, Washington State University,
Spokane, WA, USA, 2Aspen Sleep Centers, Spokane Valley, WA, USA

Introduction: It is well established that relative to baseline, total sleep
time (TST) is increased in recovery sleep following total sleep depriva-
tion. However, there are also considerable trait individual differences in
TST. In a recent laboratory study conducted at the University of Penn-
sylvania, Philadelphia, PA we found that the range of individual differ-
ences in TST exceeded the group-average change from baseline induced
by 36 hours of prior total sleep deprivation (Tucker et al., 2007). To
investigate the replicability of this finding, we repeated the study in a
different sample, in the sleep laboratory of Washington State University,
Spokane, WA.

Methods: Ten healthy volunteers (ages 22-40; 7 females) spent eleven
consecutive days and nights in the laboratory. They underwent three 36h
periods of total sleep deprivation. Each sleep deprivation period was pre-
ceded by a night of baseline sleep and followed by a night of recovery
sleep. The experiment began with an adaptation night and ended with
an additional recovery night. All eight sleep periods involved 12h TIB.
These sleep periods were recorded polysomnographically and scored
visually using the criteria of Rechtschaffen and Kales. Results for TST
were analyzed with mixed-effects ANOVA to assess the effect of sleep
deprivation on TST, and to quantify systematic individual differences
using the intraclass correlation coefficient (ICC).

Results: Baseline TST was 10.4h + 0.2h (mean + s.e.). TST in the re-
covery nights following 36h sleep deprivation was 11.5h £ 0.2h; the
difference from baseline was 1.1h + 0.2h (t[58]=4.7; P<0.001). An ICC
of 0.42 showed that there were systematic individual differences in TST
across the eight study nights. These trait individual differences spanned
a range of 1.6h in this sample.

Conclusion: The magnitude of trait individual differences in TST ex-
ceeded the group-average effect of 36h of total sleep deprivation on TST
in the present sample of healthy young adults studied in Spokane. The
results were similar to those obtained in a different sample of healthy
young adults studied previously in Philadelphia. This demonstrates that
trait individual differences in TST are a robust finding. Although the
magnitude of these individual differences is considerable, their func-
tional significance remains to be elucidated.

Support (optional): NIH grants HL70154 and RR00040 and DURIP
grant FA9550-06-1-0281.
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RATS BRED FOR LOW INTRINSIC AEROBIC RUNNING
CAPACITY EXHIBIT DECREASED AND MORE DISRUPTED
SLEEP COMPARED TO THOSE BRED FOR HIGH INTRINSIC
AEROBIC RUNNING CAPACITY

Muncey A', Saulles A', Baghdoyan HA', Koch LG?, Britton SL?, Lydic
Rl

! Anesthesiology, University of Michigan, Ann Arbor, MI, USA,
*Physical Medicine and Rehabilitation, University of Michigan, Ann
Arbor, MI, USA

Introduction: Human data demonstrate a linkage between disordered
sleep and indices of the metabolic syndrome (J Sleep Res 16:66, 2007).
Defining the mechanism of this linkage has been limited by the difficul-
ties of human research. To circumvent these limitations we are using two
rat strains that differ for both intrinsic aerobic fitness and features of the
metabolic syndrome (Science 307:418, 2005). The strains were devel-
oped by two-way artificial selection for intrinsic low capacity running
(LCR) and high capacity running (HCR) on a treadmill. If low aerobic
capacity and the accompanying features of the metabolic syndrome con-
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tribute to disordered sleep, then the LCR rats should have more sleep
problems relative to the HCR rats.

Methods: Six HCR and six LCR rats (males, generation 20) were im-
planted with electromyogram and electroencephalogram electrodes for
recording states of sleep and wakefulness. Rats were conditioned to a
12-h light-dark cycle for two weeks in a chamber that allows free move-
ment during 24-h recordings of sleep and wakefulness. Every 10 sec-
onds of each 24-h recording was scored as rapid eye movement (REM)
sleep, non-REM (NREM) sleep, or wakefulness.

Results: LCRs experienced 16.4% more time awake (p<0.05) and
22.9% less time in NREM (p<0.05) than the HCRs during the 24-hr re-
cording. LCRs also had 42% more state transitions (p<0.05) and an av-
erage duration of NREM that was 33% (p<0.05) shorter than HCRs. All
aforementioned findings were similar in both the light and dark cycle.
Conclusion: These results are consistent with the hypothesis that low
aerobic capacity and associated flaws in metabolism contribute to disor-
dered sleep. The LCR and HCR rats provide a novel model for mecha-
nistic studies of sleep dysfunction.

Support (optional): NIH grants HL40881, RR-17718, MH45361 and
the Department of Anesthesiology

0083

GENDER DIFFERENCES IN POLYSOMNOGRAPHIES
FINDINGS AND SLEEP COMPLAINTS IN CLINIC
POPULATION

Silva A", Andersen M', Mello MT', Bittencourt LR', Antunes I', Peruzzo
D’, Tufik S’

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil, 2Odontologia,
Univ Campinas, Campinas, Brazil

Introduction: The purpose was to examine the influence of gender on
the sleep pattern in a clinic population samples database of 2006 do In-
stituto do Sono, AFIP, Sdo Paulo, Brazil.

Methods: The data obtained by questionnaires and polysomnographic
recordings was collected from a total of 2.365 patients (1.550 men and
815 women) sought our practice because of some sleep complaint in
2006.

Results: After analyses of the data, it was found that men presented a
statistical higher body mass index than that of women. The same oc-
curred in the Epworth Sleepiness Scale, which produced a significantly
higher score for men than women, suggesting daytime sleepiness. As for
the polysomnographic parameters, women presented significantly high-
er sleep latency as well as rapid eye movement (REM) latency than men.
And the sleep stages revealed that men spent more time in superficial
stages (1 and 2) than women, whereas women spent significantly more
time in deep sleep stages (3 and 4) when compared to men. In regards to
sleep disturbance parameters the apnea/hipoapnea and arousal indexes
were significantly higher and more frequent in men than in women, re-
spectively.

Conclusion: We did not encounter meaningful differences between gen-
ders in the percentage of REM sleep, sleep efficiency, and the rate of
periodical leg movement. Sleep disturbances that generally causes sleep
loss might produce coping resources that are distinct to gender.
Support (optional): Research supported by Associagdo Fundo de In-
centivo a Psicofarmacologia (AFIP), Instituto do Sono, and FAPESP
(CEPID #98/14303-3 to S.T.).
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INFLUENCE OF CALORIC INTAKE ON SLEEP PATTERN IN
HEALTHY ADULTS

Zimberg IZ, Paulino AP, Crispim C, Padilha HG, Dattilo M, Rossi MV,
Cavagnolle DA, Tufik S, de Mello M

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: Previous studies have demonstrated that circadian distri-
bution of food intake is capable of modifying endocrine and metabolic
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patterns during sleep. However, studies of the influence of food intake
distribution on sleep pattern are scarce. The aim of this study was to ana-
lyze the influence of energy intake on sleep pattern of healthy subjects.
Methods: Fifty-two healthy volunteers (20-45 years) participated in the
study. Food intake was analyzed by a three-day food record. An over-
night polysomnographic examination (PSG) was performed to deter-
mine sleep pattern according to Rechtschaffen and Kales’ international
standard scoring criteria.

Results: Positive and statistically significant correlations were found
between total energy intake and late-night snack energy intake and
awakenings during sleep (r=0,33 and r=0,70; p<0.05, respectively).
Similarly, total energy intake and late-night snack energy intake were
significantly correlated with apnea-hypopnea index (AHI) (r=0,40 and
=0,65; p<0.05, respectively).

Conclusion: we concluded that total energy intake and late-night snack
energy intake influence sleep pattern in healthy subjects and may in-
crease sleep fragmentation. New studies on this area are needed to better
understand theses associations.

Support (optional): AFIP, FAPESP (CEPID 98/14303-3), CNPQ,
FADA/UNIFESP
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DOES FAT INTAKE INFLUENCE THE SLEEP PATTERN IN
HEALTHY ADULTS?

Crispim CA, Cavagnolle DA, Zimberg 1Z, Padilha HG, Dattilo M,
Rossi MV, Paulino AP, Tufik S, de Mello MT

Psychobiology Department, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: Increased fat intake has been associated with a number of
health problems. However, the relationship between fat intake and sleep
pattern is little explored. The aim of this study was to analyze the cor-
relation between fat intake and sleep pattern in healthy adults.
Methods: Fifty-two healthy volunteers (20-45 years) participated in the
study. Food intake was analyzed by a three-day food record. Sleep pat-
tern was evaluated by a polysomnographic recording, after an adapta-
tion night. Pearson’s correlation coefficient was used and p < 0.05 was
considered as statistically significant.

Results: It was found a significant correlation between total fat intake
and percentage of stage 2 sleep (r=0,31; p<0.05); percentage of REM
sleep (r=-0,33; p<0.05); arousal index (r=0,33; p<0.05) and apnea-hypo-
pnea index (r=-0,30; p<0.05). Indeed, it was found a significant correla-
tion between fat intake at dinner and sleep efficiency (r=-0,33; p<0.05)
and REM percentage and REM latency (1=-0,47 e r =0,38, respectively.
p<0.05).

Conclusion: Total fat intake and dinner fat intake seem to influence neg-
atively the sleep pattern. However, researches in the nutrition and sleep
area should be carried out to better understand these associations.
Support (optional): AFIP, FAPESP (CEPID 98/14303-3), FADA/
UNIFESP, CEMSA, CNPQ.
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EFFECTS OF ESZOPICLONE ON SLEEP AND WAKING
STATES IN AGED GUINEA PIGS: COMPARISON WITH
ADULT ANIMALS

Xi M, Chase MH'?

"WebSciences International, Los Angeles, CA, USA, *Department of
Physiology, UCLA School of Medicine, Los Angeles, CA, USA

Introduction: The present experiment was designed to determine the
effects on sleep and waking states induced by eszopiclone in aged guin-
ea pigs. In addition, we compared the hypnotic effects of eszopiclone in
aged guinea pigs with the responses produced in adult animals.

Methods: Aged (24-36 months old) and adult (3-8 months old) guinea
pigs were implanted with EEG, EOG and EMG electrodes to record
sleep and waking states and to perform a frequency analysis of the EEG.



Eszopiclone (1 and 3 mg/kg) and a control vehicle (50 mM acetate buf-
fer, 0.5 ml) were injected intraperitoneally.

Results: In aged guinea pigs, compared to control injections, the ad-
ministration of eszopiclone at 1 and 3 mg/kg resulted in significant in-
creases in NREM sleep (33.8% and 60.8%, respectively), and decreases
in wakefulness (12.0% and 21.5%, respectively). The same effects, but
of greater magnitude, were observed in adult animals. In aged and adult
animals, eszopiclone at 3 mg/kg produced a significant increase in EEG
power in the delta band (9.9% and 12.5%, respectively) and a decrease
in EEG power in the theta band (5.7% and 7.9%, respectively) during
NREM sleep. However, in adult animals, eszopiclone only at 1 mg/kg
produced a significant increase in EEG delta power (10.2%).
Conclusion: In aged as well as adult guinea pigs, administration of
eszopiclone resulted in an increase in NREM sleep and enhanced EEG
delta power; these effects were greater in adult animals. Previous stud-
ies have shown a reduction in the expression of a3 subunit of GABA
receptors in aged animals compared with adult animals. Since o3 sub-
units are one of the principal GABAergic subunits that are targeted by
eszopiclone, we suggest that the effects of eszopiclone in aged guinea
pigs compared with adult animals may be a reflection of the decrease in
o3 subunit activity in old age.

Support (optional): Support for this study provided by Sepracor Inc,
Marlborough, MA.
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CONTINUOUS RECORDING OF WEIGHT CHANGES
DURING SLEEP: WEIGHT LOSS RATE IS SLEEP STAGE-
DEPENDENT

Moraes W, Azevedo E, de Mello M, Poyares D, Tufik S
Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: Weight loss rate change during day and night with chang-
es in activity and environment. This study evaluates if weight loss rate
due to insensible losses is variable during sleep stages.

Methods: Six normal volunteers 21-30 yrs old, 2 males, 4 females
underwent full polysomnography with accurate continuous weight
recording. They received a diet proportional to weight the day before
polysomnography, and had no solid or liquid losses during sleep. Poly-
somnograms were scored and weight loss rate was calculated for each
sleep stage. Chi square statistic was used to determine if weight loss
differed for each stage.

Results: Weight loss rate during sleep stages was dissimilar (p<0.01).
Weight loss rate was highest during slow wave sleep followed by REM
sleep, stage 2 and stage 1.

Conclusion: Weight loss rate distribution is different through sleep stag-
es, being higher during slow wave sleep.

Support (optional): FAPESP AFIP
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WOMEN WITH DIFFICULTIES INITIATING SLEEP AND
VASOSPASTIC SYNDROME EXHIBIT LOWER HEART RATE
VARIABILITY IN THE HIGH FREQUENCY BAND

Anders D', Vollenweider S', Hofstetter M', Wirz-Justice A, Orgiil §°,
Flammer J, Kréiuchi K'

'Thermophysiological Chronobiology, Centre for Chronobiology,
Psychiatric University Clinics, Basel, Switzerland, ?University Eye
Clinic, Basel, Switzerland

Introduction: Women with primary vasospastic syndrome (VS), a
functional disorder of vascular regulation in otherwise healthy subjects
(main symptom: cold hands and feet), often suffer from difficulties initi-
ating sleep (DIS) without any other sleep complaints. DIS belongs to the
DSM-1V criteria for primary insomnia, but also occurs secondarily dur-
ing other sleep disorders e.g. Delayed Sleep Phase Synderome. Chronic
primary insomnia has been characterized as a state of hyperarousal seen
for example in higher sympathetic nervous activity as measured by
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spectral analysis of heart rate variabilty (HRV). The low frequency band
(LF=0.04-0.15Hz) of the HRV-spectrum mirrors the influence of both
sympathetic and parasympathetic nerve activity, whereas the high fre-
quency band (HF=0.15-0.4Hz) is associated with pure parasympathetic
nerve activity. In a contolled laboratory study we aimed to compare
women having both VS and DIS (WVD) with controls (CON) to test the
hypothesis whether WVD exhibit a sympathetic dominance in the HRV
spectrum similar to primary isomniacs.

Methods: 9 CON and 8 WVD (luteal phase; 20-33yr) completed two
protocols, either carried out with paced (0.2Hz) or unpaced (spontane-
ous) 3min breathing episodes at hourly intervals distributed throughout
a 40h constant routine (CR). Power spectral analysis of log-transformed
purified inter-beat interval data was carried out by FFT.

Results: In comparison to CON, WVD showed significantly (p<0.05)
lower power values in both LF and HF from spectral analysis of ‘sponta-
neous breathing’-data (main effect). Spectral analysis of ‘paced breath-
ing’-data revealed significantly (p<0.05) lower power values predomi-
nantly in HF but not in LF, leading to a significantly (p<0.05) reduced
HF/LF-ratio.

Conclusion: This finding indicates a sympathetic predominance in
WYVD compared with CON which could represent a pathophysiological
correlate for the syndrome of combined VS and DIS.

Support (optional): Research supported by the SNF Grant # 3100A0-
102182, the Gottlieb Daimler and Karl Benz Foundation, and the Sch-
wickert-Stiftung
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HEART RATE VARIABILITY DURING SLEEP IN WOMEN
WITH SEVERE PREMENSTRUAL SYNDROME

Baker FC'3, Colrain IM"?, Trinder J*

"Human Sleep Research Program, SRI International, Menlo Park, CA,
USA, *Psychology, University of Melbourne, Parkville, VIC, Australia,
3Brain Function Research Group, Physiology, University of the
Witwatersrand, Johannesburg, South Africa

Introduction: Severe premenstrual syndrome (PMS) is a common,
distressing disorder characterized by significant mood, behavioral, and
somatic symptoms that occur exclusively during the premenstrual (late-
luteal) phase of the ovulatory menstrual cycle. While rarely studied,
altered autonomic function may be an important component of PMS.
We investigated autonomic activity in women with severe PMS using
heart rate variability (HRV) analysis, a sensitive marker of autonomic
activity.

Methods: We investigated time and frequency domain HRV measures
derived from the ECG recorded during sleep in nine women with severe
PMS (28 + 6 years) and twelve controls (31 £ 5 years) during the mid-
follicular and late-luteal phases of their menstrual cycles.

Results: The normal-to-normal (NN) RR-interval was shorter (p = 0.04)
during the sleep period in women with PMS than controls in both the
follicular and late-luteal phases of the menstrual cycle. The standard de-
viation of all NN intervals (SDNN), a measure of total variability in the
inter-beat interval, and the square root of the mean of the sum of the
squares of differences between adjacent NN intervals (rMSSD), a mea-
sure reflecting high frequency activity, were lower (p< 0.05) during the
sleep period in the late-luteal phase than in the follicular phase in women
with PMS. Also, high frequency power, a marker of parasympathetic ac-
tivity, was lower (p < 0.05) during non-rapid eye movement (non-REM)
and REM sleep in the late-luteal phase than in the follicular phase in
women with severe PMS. Controls had a shorter NN-interval, but simi-
lar HRV measures, in the late-luteal phase compared with the follicular
phase. As expected, high frequency power was lower (p = 0.001) during
REM sleep than non-REM sleep in all subjects.

Conclusion: Our results suggest that women with severe PMS have de-
creased parasympathetic activity during sleep when they are experienc-
ing premenstrual symptoms compared to when they are symptom-free.
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Support (optional): Developmental grant from SRI International (FC
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SLOW-WAVE ACTIVITY SELF-DISSIPATION EFFICIENCY
ESTIMATES SUGGEST SLEEP HOMEOSTASIS RESTRICTED
TO FRONTAL CORTEX

Zavada A, Strijkstra AM, Boerema AS, Daan S, Beersma DG
Groningen University, Haren, Netherlands

Introduction: In the two-process model of sleep regulation, Process S is
an exponentially decaying function to which empirical SWA is approxi-
mated. By estimating the decay rate of S, a measure of sleep homeostat
efficiency is obtained. We propose an advanced method based on previ-
ous work of Achermann, introducing a new parameter, ‘gain constant’
(GC), to supersede the decay rate of S. Here, S is not exponential but
free-form, with GC relating current SWA to instantaneous rate of change
of S, thus: dS/dt ~ -GC x SWA. Otherwise S follows the classical inter-
pretation in that it dynamically projects the course of SWA; the latter is
fitted to empirical SWA yielding estimation of the gain constant.
Methods: EEGs at 26 derivations taken from 9 normal subjects sleep-
ing for 8 h at habitual time were FFT-transformed, and gain constants
obtained from 1-Hz bins of resulting power spectra in 1-7 Hz range.
Topographic ANOVAs were performed on gain constant scalp maps,
both raw and normalized to map average.

Results: The 1-2 Hz map showed no significant deviation from map
average (TANOVA p=0.16) while maps of all higher bins did, each pre-
senting a similar antero-posterior cline (p<0.01). The Fz-Oz gradient
was most pronounced in the 2-3 Hz map.

Conclusion: Gain constant is a valid sleep homeostat parameter, con-
firming well previous findings of “frontal predominance”. Using it, we
show that 1-2 Hz range conforms poorly to the homeostatic proposi-
tion, exhibiting low, uniform gain constants. So also do occipital areas,
suggesting the discharge of sleep homeostatic function is restricted to
frontal cortex.
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ARE THE N350 AND N550 OF THE NREM EVENT-RELATED
POTENTIAL ATTENTION DEPENDENT?

Peszka J', Harsh P, Autry K, Hood E', Miller M', Zunick P',

Mastin D?

Psychology, Hendrix College, Conway, AR, USA, ?Psychology,

The University of Southern Mississippi, Hattiesburg, MS, USA,
3Psychology, University of Arkansas at Little Rock, Little Rock, AR,
USA

Introduction: Event-related potential (ERP) waveforms are useful for
examinations of information processing in drowsy and sleeping individ-
uals. The functional significance of N350 and N550, which appear dur-
ing the wake-to-sleep transition, are unclear. Both may reflect inhibitory
processes facilitating the transition to and maintenance of sleep. Finding
that changes in these waveforms are attention dependent would indicate
that they reflect cognitive experience rather than simple sensory process-
ing and provide insight into their relationship with inhibitory processes.
Methods: ERPs were recorded from 8 participants using a modified
oddball-omitted stimulus paradigm (target tones, p=.1; target omissions,
p=.1; and nontarget tones, p=.8; interstimulus interval of 1 second). Par-
ticipants fell asleep 1) while ignoring the stimulus series and 2) while
attending and responding to targets. Averages of baseline-to-peak am-
plitude N550 at Fz and N350 at Cz from each participant during four
wake/sleep stages (Awake/Alpha, Awake/Mixed, Stage 1, Stage 2) were
analyzed.

Results: 3-way repeated measures ANOVA (attention X state X stim-
ulus) showed significant attention effects for N550 but not N350. For
N350, no significant interactions or main effects involving attention
were found. A significant state by stimulus interaction (F(6,42)=5.18;
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p<.05) showed expected amplitude increases as participants fell sleep
for tones but not omissions. For N550, simple eftects analyses following
a significant 3-way interaction (F(6,42)=3.90; p<.05) showed signifi-
cantly larger amplitude N550s following target tones during stage 2 ig-
nore (M=7.9 microV, SD=6.6) than during the attend condition (M=2.9
microV, SD=4.8).

Conclusion: It is possible that the transition to sleep must be protected
against potential disturbances regardless of sleeper attention (reflected
in N350’s attention independence); however, once sleep is established,
only the voluntarily invoked inhibition of ignored stimuli amplifies the
magnitude of protective processes (reflected in N550’s attention depen-
dence).
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EEG CORRELATES OF BEHAVIORAL SLEEP IN THE
HOUSE SPARROW, PASSER DOMESTICUS

Costa LM, Rattenborg NC°, Wikelski M', Hau M’

"Ecology & Evolutionary Biology, Princeton University, Princeton, NJ,
USA, Sleep and Flight Group, Max Planck Institute for Ornithology,
Seewiesen, Germany

Introduction: Sleep studies in birds are rare compared to those in mam-
mals. The House Sparrow, Passer domesticus, is perhaps the most fre-
quently studied wild avian species. We examined the relationship be-
tween behavior, EEG, and respiration during sleep in order to establish
the validity of studying behavioral sleep in wild birds.

Methods: We simultaneously recorded infrared video, EEG, and respi-
ration rate over a 24-hour period (L:D 10:14) in eight male birds, and
analyzed their correspondence in one-minute intervals. Behavioral sleep
was defined as eyes closed with beak facing forward or backward, and
“drowsiness” was coded when eyes were blinking and not closed con-
tinuously for more than one minute.

Results: Behavioral and EEG-defined sleep occurred primarily at night
(98.2% and 90.3% of 24 hours, respectively). Behaviorally, we found
sleep latency from lights out to be 58.6 minutes and total nighttime
sleep duration to be 10.6 hours. Birds spent 37.4% of the night in beak-
forward sleep, 44.1% in beak-backward sleep, and 11% in drowsiness.
EEG-defined nighttime sleep comprised 10.7 hours, 18.8% in REM.
There was a significant decline in SWS and an increase in REM activity
across the night (p<.05). Birds that spent a greater proportion of sleep
with beak-forward showed less EEG-denoted sleep, suggesting the oc-
currence of “deeper” sleep in the beak-backward posture (p<.05). Aver-
age respiration rate (bpm) was highest in waking (64.7), lower in SWS
(45.1) and lowest during REM (42.1). Birds averaged 79 arousals, ap-
proximately 50 seconds in duration. Overall coding accuracy between
behavioral and EEG-denoted sleep and wakefulness was 95.8%; 99.4%
when birds were in the backward sleep posture.

Conclusion: Behavioral coding of P. domesticus sleep is effective for
distinguishing sleep versus wakefulness. Further, sleep posture in a ther-
moneutral environment appears to be indicative of sleep depth. Through
the use of specially-designed nestboxes, future work will obtain video-
recordings of sleep in wild birds.

Support (optional): NSF Doctoral Dissertation Improvement Grant
IOB 0608262, and research grants from: Animal Behavior Society,
American Ornithologist’s Union, and Society for Integrative and Com-
parative Biology.
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SLEEPING OUTSIDE THE BOX: EEG DEFINED SLEEP
AND WAKEFULNESS IN WILD THREE-TOED SLOTHS
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Rattenborg N', Voirin B?, Vyssotski A, Kays R*, Kuemmeth F°, Heidrich
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Introduction: Insight into the functions of sleep may be obtained by
comparing sleep in different types of animals. Historically, technologi-
cal limitations restricted electrophysiological recordings of sleep to the
unnatural laboratory environment. Herein we demonstrate the feasibility
of performing minimally invasive surgeries and subsequent electrophys-
iological recordings of sleep in animals in the wild.

Methods: Three adult female sloths were studied at the Smithsonian
Tropical Research Institute in Panama. The sloths were caught in the
rainforest canopy. Silver-silver/chloride wire electrodes were inserted
under the skin overlying the cranium to record EEG activity from the
anterior and posterior cortex of each hemisphere. The wires were con-
nected to an EEG data logger (developed by A. Vyssotski) that recorded
four channels at 100 samples per second for up to 5 days. The logger
was glued on top of the head. This procedure did not require general
anesthesia and took only 1 hr to complete. After attaching a radio collar
and activity data logger, the sloths were released back into the rainfor-
est. Sloths were recaptured 3 or 5 (N=2) days later. For each sloth, one
24-hr period starting 48-hrs after release was scored for wakefulness,
slow-wave sleep and REM sleep in 10 s epochs. Reported values are
mean =+ s.e.m.

Results: The quality of the EEG signals remained high throughout all re-
cordings, and each state was readily identifiable. The sloths spent 64.75
+ 3.40% (15.53 £ 0.82 hrs) of the time awake, 29.41 + 2.78% (7.06 +
0.67 hrs) in slow-wave sleep and 5.84 + 1.36% (1.40 + 0.33 hrs) in REM
sleep. REM sleep encompassed 16.48 + 3.03% of total sleep time.
Conclusion: Sloths in the wild slept only 8.5 hrs during a 24-hr day. In
contrast, an EEG study of captive sloths of the same species reported
15.8 hrs of sleep per day. Our preliminary study demonstrates the fea-
sibility of recording sleep in wild animals living in their natural habitat,
and questions whether data obtained from laboratory studies reflects the
expression of niche-adapted sleep.

Support (optional): Max Planck Society
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PARTIAL AIRWAY OCCLUSION AUGMENTS THE CARDIO-
RESPIRATORY ACTIVATION RESPONSE AT AROUSAL
FROM SLEEP

Trinder J, Spear O, Kleiman J, Nicholas CL

Psychology, University of Melbourne, Melbourne, VIC, Australia

Introduction: It has been hypothesized that the cardio-respiratory ac-
tivation response at an arousal from sleep is due to a reflex response
elicited by the arousal. However, this mechanism does not explain the
heightened activation response that occurs in OSA patients. We tested
the hypothesis that the reflex response is augmented by the presence of
partial airway occlusion at the time of the arousal.

Methods: The magnitude of the changes in minute ventilation (V), heart
rate (HR) and blood pressure (BP) were assessed as a function of arous-
als from sleep. Subjects were 15 young (18-25 years) healthy males. 8
subjects showed intermittent flow limitation during sleep (FL group),
while 7 had completely normal ventilation (NFL group). Spontaneous
and elicited arousals from sleep were identified. In the FL group arous-
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als were divided into flow limited arousals (FL arousals) and non-flow
limited arousals (NFL arousals), while all arousals in the NFL group
were NFL arousals. PetCO?2 at the time of arousals was also manipulated
(eucapnic, +3 mmHg and +6 mmHg).

Results: In the FL group the maximum post arousal V was significantly
higher in FL (15.1 I/min) than NFL (13.4 I/min) arousals (p<.05), but
the changes in HR and BP were not significantly different (p>.05). In
contrast, the FL group had significantly larger cardiovascular responses
on NFL arousals (HR=18.9, SBP=22.3) than the NFL group (HR=11.4,
SBP=17.4; p<.05 for both), but did not differ on the ventilatory response
(p>.05). PetCO2 had no effect on the magnitude of the activation re-
sponse in any group or arousal condition.

Conclusion: Partial airway occlusion augments the magnitude of the
cardio-respiratory activation response at an arousal from sleep, acutely
for ventilation and chronically for cardiovascular activity.

Support (optional): Australian Research Council Grant DP0558813
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INSTANTANEOUS BREATHING RATE AND 2-MIN-
AVERAGED BREATHING RATE FOR ANALYSIS AND
SCORING OF REM SLEEP STAGE

Sato S', Kanbayashi T?, Kondo H?, Matsubuchi N°, Ono K, Shimizu T
'Physiology, Akita University School of Medicine, Akita, Japan,
“Neuropsychiatry, Akita University School of Medicine, Akita, Japan

Introduction: Breathing rate (BR) during REM sleep is known to fluc-
tuate with a slight increase (Aserinsky E. 1965). However, we previously
found that a rapid, momentary increase of over 2 fold in BR (MIBR) ap-
pears during REM sleep and stage 1, 2. Furthermore, we recently found
that averaged BR can be a good index for scoring of REM sleep stage.
Methods: Standard polysomnographic recordings and scoring of sleep
stages of eleven healthy volunteers (age: 22.3 + 2.8) were performed
including measurement of BR by nasal/oral airflow and belt sensors.
Instantaneous BR was calculated after peak-detection process and the
BR was averaged over every 1 (BRA1) and 2 (BRA2) min. Changes in
BRAT1 and BRA2 at each sleep stages were then compared and analysed
after excluding artifacts of body movement.

Results: Number of REM episodes during a sleep was 3.7 + 1.0 (n =
11); REM sleep duration and REM sleep cycle was 31 + 18 and 94 + 55
min, respectively. MIBRs were observed 1 to 8 times during total REM
sleep period in 9 volunteers with accompanying a large REM and atonia.
BRA2 reduced fluctuation and made it easy to discriminate the increase
in BR during REM sleep than BRA1 did. Averaged maximum BRA2
over all REM sleep episodes was significantly higher than that at stage 1,
2 in three subjects. While, 89% of increases in BRA2 during REM sleep
of all subjects were over 2 breaths/min larger than those during preceded
stage 1, 2 (5.4 £2.6 v/s 1.3 + 0.7 breaths/min, P = 0.0001). Changes in
BRA2 during REM sleep were tentatively classified into 3 patterns as
(1): increased for a duration, (2): decreased before and/or after (1), and
(3): slightly decreased or unchanged; they were 60, 38 and 2 % in total,
respectively.

Conclusion: Analysis of MIBR may be important to study the central
nervous system activity during REM sleep, and BRA2 may provide us a
new index for scoring the REM sleep stage.

0096

MAPPING SLEEP ACROSS A SOCIETY: SPATIAL AND
TEMPORAL ANALYSIS OF WORKER HONEY BEE SLEEP
Klein BA', Stiegler M, Klein AT, Tautz J

"Ecology, Evolution and Behavior, University of Texas at Austin,
Austin, TX, USA, BEEgroup, Biozentrum, University of Wuerzburg,
Wauerzburg, Germany, *Molecular Imaging and Neuropathology,
Columbia University, New York, NY, USA

Introduction: If situated in a perpetually bustling society, where and
when do individuals sleep? Honey bee societies are composed primar-
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ily of worker bees, which change tasks as they age. Known to exhibit
sleep behavior (Kaiser 1988), honey bees (Apis mellifera) are faced with
variables that may impact their sleep schedule, both spatially and tem-
porally. We mapped sleep patterns of worker honey bees with respect to
these variables during different stages of their adult lives.

Methods: We introduced individually marked, recently eclosed worker
honey bees into an observation hive consisting of 1500 bees belonging
to a single colony. We recorded bees’ behavior and temperature as the
bees aged and changed tasks (callows, hive bees, foragers, in chrono-
logical order). We also produced maps of the hive’s comb contents as
the colony grew and the contents changed. All work was conducted with
Carniolan bees at the Bienenforschungsstation in Wiirzburg, Germany
in June 2006.

Results: Bees exhibited a state of relative immobility while discontinu-
ously ventilating (correlated with highest arousal threshold, Kaiser 1988)
during each stage of adult life, although callows exclusively did so in-
side cells and hive bees did so rarely. Callows’ sleep depended only on
the behavior’s interaction with distance from hive edge (F1,358=4.53,
P=.034), callows preferring to sleep in areas closer to hive edge and
in the vicinity of uncapped brood. Foragers’ average body temperature
(Tavg; specifically of alitrunk) was higher when bees were in a wakeful
state than when in a sleep state (F1,128=28.75, P<.0001) and a sleeping
forager’s Tavg did not differ between day and night. Foragers primarily
slept on capped brood comb or the edge of the hive devoid of comb.
Conclusion: Producing sleep “maps” of the temporal and spatial pat-
terns of societies may contribute to our understanding of societal func-
tioning, and criteria shaping individuals’ sleep patterns. Thermal and be-
havioral maps of honey bees may serve as a new means of scientifically
visualizing sleep within a society. [Kaiser, W. 1988. J. Comp. Phys.A.
163:565-584.]

0097

A STUDY OF OSA, FAT DISTRIBUTION AND RESPIRATORY
MUSCLE STRENGTH

Moallem M, McFadden ER, Auckley D

Pulmonary and Critical Care Medicine, MetroHealth Medical Center,
Cleveland, OH, USA

Withdrawn
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REMS DEPRIVATION MAY REDUCE INHIBITORY TONE IN
LAYER IV TO DELAY MATURATION OF VISUAL CORTEX
Shaffery JP, Lopez J, Roffwarg HP

Department of Psychiatry and Human Behavior, University of
Mississippi Medical School, Jackson, MA, USA

Introduction: Relative inhibitory tone in layer IV of visual cortex in
early life is thought to underlie a functional “plasticity gate” that medi-
ates production (or not) of a developmentally regulated form of long-
term potentiation (LTP) in the upper layers after white matter stimula-
tion (LTPwm-III). Because REMS deprivation (REMSD) extends the
age until which this form of LTP can be elicited, we wondered whether
REMSD affects this “plasticity gate”. Here, we assessed inhibitory tone
in visual cortical layer IV utilizing a paired-pulse stimulation (PPS) pro-
tocol in REMS-deprived and age-matched normal rats.

Methods: Twelve, 35 day old rats were REMS deprived for 24-76 hrs
by a computer-controlled cage-shaking system. Age-matched control
animals were maintained undisturbed in their home cages. Visual corti-
cal slices were prepared from both groups for in vitro PPS experiments.
A stimulating electrode was set in the WM below layer IV and a record-
ing electrode was placed above it, in layer II-III. In the REMSD ani-
mals, LTPwm-III was obtained before PPS was attempted after moving
the electrodes to a new placement 1-2 mm away. One to five series of
PPSs, at four inter-pulse intervals (IPI; 20-, 40-, 60- and 80-ms), were
presented, every 30-s. Degree of inhibition was expressed as a ratio of
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the average field response (fEPSP) to the second test-pulse to that of the
first (x100). Group differences at each IPI were assessed with a repeated
measures ANOVA.

Results: The normal control animals on average exhibited inhibition at
all four IPIs, while REMS-deprived animals showed inhibition at the
shortest IPI (20ms), but facilitation at the remaining three longer IPIs.
Although the mean differences were not significant, there were trends
for REMS-deprived animals to exhibit more facilitation than control ani-
mals at the 60-ms(p= 0.082) and 80-ms (p=0.092) IPIs.

Conclusion: Inasmuch as PPS-facilitation is usually observed solely in
rats less than 35-days, maturation of the inhibitory response to PPS in
visual cortex tended to be delayed in the REMSD animals. Given the
low number of animals, these data are only preliminary support for the
possibility of REMSD delaying visual cortical maturation by reducing
inhibitory tone in layer IV. Additional studies are ongoing.

0099

ENRICHED DIET INFLUENCES SLEEP/WAKE CYCLE IN
MIGRATING BIRDS

Singletary K, Lim S, Delville Y

UT Austin, Austin, TX, USA

Introduction: Nocturnally migrating birds experience disrupted sleep/
wake cycles in spring. Daytime activity decreases and nighttime activity
and arousals increase compared to winter. They exhibit migratory rest-
lessness or Zugunruhe when exposed to a longer photoperiod. Migra-
tory birds increase in weight and fat before migration depending on the
species. The Harris sparrow is a long distance migrant and increases in
weight by at least 30% before vernal migration. Along the way, sparrows
make stopovers to refuel and rest. This suggests that the Harris’ sparrow
sleep/wake cycle may be variable and closely associated to metabolic
hormones or neuropeptides. We hypothesized that decreasing the diet
will suppress nocturnal activity and temporarily restore a nearly normal
sleep/wake cycle.

Methods: Harris’ sparrows were exposed to a long photoperiod (16L:8D)
to elicit migratory activity. We videotaped to confirm Zugunruhe and
recorded weights and fat scores. Birds were divided into an enriched
diet (spring diet) group or a lower protein diet (winter diet) group. We
videotaped day and night, scoring migratory activity, sleep postures and
daytime activity. We compared activity levels between groups as well
as day vs. night.

Results: The intensity of migratory activity exhibited by the enriched
diet group did not change. Birds receiving a winter diet did show a de-
crease in nocturnal activity and an increase in daytime activity (trend,
P=0.09; P=0.07) though not significant. In addition, there was an in-
crease in sleep postures and immobility observed during the night.
Conclusion: Decreasing nutritional content in the migratory bird diet
may temporarily stabilize the sleep/wake cycle. Stopovers allow birds to
eat and rest before migrating again and the metabolic signals initiating
this flight may also help adjust sleep/wake cycles accordingly.
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CODEINE EFFECTS IN SLEEPY VERSUS ALERT HEALTHY
NORMALS

Roehrs T'?, Harris E', Hyde M, Roth T'?

'Internal Medicine, Sleep Disorders & Research Center, Henry

Ford Health System, Detroit, MI, USA, 2Psychiatry & Behavioral
Neurosciences, School of Medicine, Wayne State University, Detroit,
MI, USA

Introduction: Basal sleepiness-alertness modulates sedating drug ef-
fects. Sleepiness produced by severe acute or mild chronic sleep restric-
tion is hyperalgesic, suggesting analgesic effects may also be modulated
by sleepiness-alertness. This study was done to compare pain sensitivity
in sleepy versus alert healthy normals after codeine 60 mg or placebo.
Methods: Twelve healthy adults, 18-35 yrs, participated. Each had a 8-hr
sleep recording (NPSG) and alertness assessment (MSLT) the following
day. All had sleep efficiencies >85% on their NPSG and 6 had MSLT>
8min and 6 had MSLT < 7 min. All served in experiments assessing pain
threshold under conditions that included a 8-hr time-in-bed condition
with a standard MSLT and pain assessment conducted the following day
with codeine 60 mg or placebo administered at 900 and 1300 hrs. Pain
threshold was assessed (AM 1030 and PM 1430 hrs) using a novel radi-
ant heat stimulation method. Finger withdrawal latency (FWL) in sec
was measured to 5 randomly presented radiant heat intensities directed
to the index finger pad of each hand.

Results: Daily sleep latency (MSLT) in the sleepy group was 4.72 +
1.83 min and 13.04 + 4.90 min in the alert group. As hypothesized, de-
creasing heat intensity (AM: F=16.63, p<.001; PM: F=16.85, p<.001),
codeine 60 mg (AM: F=7.05, p<.02; PM: F=10.21, p<.01), and de-
creased sleepiness (AM: F=12.23, p<.01; PM: F=6.05, p<.03) produced
increased FWL. Importantly, there was a group by drug interaction (AM:
F=10.37, p<.01; PM: F=7.51, p<.02) with codeine increasing latency in
the alert group, but not the sleepy group. There were no significant in-
tensity by group or drug interactions.

Conclusion: These data show the analgesic effects of codeine are di-
minished by mild chronic sleep restriction. It suggests that clinical dif-
ferences in response to analgesics are in part explained by basal state of
sleepiness-alertness.

Support (optional): The Fund for Henry Ford Hospital, B10914 award-
ed to Dr Roehrs
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SLEEP-INDUCING EFFECTS MEDIATED BY SELECTIVE
BLOCKADE OF OREXIN OX2 RECEPTORS DURING THE
LIGHT PHASE IN THE RAT

Dugovic C, Shelton J, Sutton S, Yun S, Li X, Dvorak C, Carruthers N,
Atack J, Lovenberg T

Neuroscience, Johnson&Johnson PRD, San Diego, CA, USA

Introduction: The neuropeptides orexins (hypocretins) produced by lat-
eral hypothalamic neurons exert a prominent role in the maintenance of
wakefulness. A recent study in animals and humans with the dual orexin
0X1/0X2 receptor antagonist ACT-078573 has provided evidence of its
hypnotic activity during the active period. Using selective orexin recep-
tor antagonists the present study investigated the specific role of selec-
tive blockade of OX1 and OX2 receptors in sleep modulation.
Methods: Pharmacological treatments were performed in adult male
Sprague-Dawley rats implanted with telemetric devices for recording
of EEG/EMG sleep, locomotor activity and body temperature. Separate
groups of animals received selective antagonists at OX1 (SB-334867
and SB-408124, 30 mg/kg sc) or OX2 (JNJ-10397049, 0.3-30 mg/kg sc
and 50-100 mg/kg po) receptors, or the dual OX1/0X2 receptor antago-
nist ACT-078573 (100-300 mg/kg po) and their corresponding vehicles
either at two hours into the light phase or at dark onset.

Results: As expected, ACT-078573 (100 mg/kg po) given at dark onset
was effective in promoting NREM and REM sleep. Neither SB-334867
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nor SB-408124 demonstrated any sleep-promoting effect after treatment
during the light or dark phase. When administered either during the light
or the dark phase, JNJ-10397049 showed efficacy at 3 mg/kg sc and 100
mg/kg po in both sleep induction (decreased NREM and REM sleep
latencies) and sleep promotion (increased NREM and REM sleep time
due to an increase in the number of sleep bouts). Power spectral densi-
ties in NREM and REM sleep were not altered. These effects lasted for
2 hours following the treatment in the light phase and were associated
with a decrease in locomotor activity and body temperature, and about 6
hours in rats treated at dark onset.

Conclusion: These data indicate that the sleep-inducting and promoting
effects of orexin receptor antagonists can be revealed during the light/
sleep period and are mediated through the OX2 receptor. These prom-
ising candidates for the treatment of insomnia might be a novel non-
scheduled class of hypnotics as opposed to classical GABA modulating
agents.

0102

EFFECT OF TWO DOSE REGIMENS OF EPLIVANSERIN,
ANEW SLEEP AGENT, ON SLEEP AND PSYCHOMOTOR
PERFORMANCE OF HEALTHY SUBJECTS

Hindmarch I', Cattelin F?

'"HPRU, Guilford, United Kingdom, *sanofi-aventis, Gentilly, France

Introduction: Eplivanserin is an Antagonist of Serotonin Two A Recep-
tors (ASTAR) developed at a Smg dose in insomnia characterized by
nocturnal awakenings. In contrast to benzodiazepines, eplivanserin does
not bind to GABA receptors. The effect of time of administration (morn-
ing or evening) and of various doses of eplivanserin were assessed on
sleep, motor activity, attention, short-term memory, alertness and mood
in healthy subjects.

Methods: Double-blind, double-randomized, placebo-controlled, cross-
over study. 16 young healthy male subjects were randomized to receive
eplivanserin in the morning (8 ) or evening (8) and then randomized
again to a sequence of treatment with an oral single dose of eplivanserin
(1, 10 and 40 mg) and placebo, with a 1-2 week washout between the
4 periods. Activity parameters included EEG parameters, psychomo-
tor tests [Critical Flicker Fusion (CFF), Choice Reaction Time (CRT),
Compensatory Tracking Test (CTT) and Sternberg Memory Scanning
Task (STM)] and subjective ratings of sleep.

Results: All 3 doses of eplivanserin, given in the morning or in the
evening, doubled SWS time, in correlation with a decrease in stage 2.
An improvement of sleep efficiency and a decrease in episodes of wake
after sleep onset (WASO) longer than 120 seconds were observed with
all 3 doses. No effect on sleep latency and sleep duration was observed.
No dose regimen effect was observed: wathever the administration time,
eplivanserin did not affect performance of attentional or psychomotor
tasks (CRT, CTT) or short-term memory (STM). A slight decrease in
CFF threshold detection was observed at all doses, likely related to a di-
rect effect on pupillary response (myosis) as described with other SHT2
antagonists. No subjective CNS impairment was reported. Eplivanserin
was generally well tolerated.

Conclusion: Single oral doses of eplivanserin 1, 10 and 40 mg, doubled
the time spent in SWS without any dose-dependent effect in healthy sub-
jets. Whatever the timing of drug administration - morning or evening-
eplivanserin did not impair attentional or psychomotor tasks.
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ADMINISTRATION OF A CERAMIDE SYNTHASE
INHIBITOR, FUMONISIN-B1, INTO THE PREOPTIC AREA
SUPPRESSES SLEEP IN FREELY BEHAVING RATS

Alam M'?, Kumar S"3, Bashir T'?, Rai S', Szymusiak R'3, McGinty D'?
'Research Service (151A3), VA GLAHS, Sepulveda, CA, USA,
“Department of Psychology, UCLA, Los Angeles, CA, USA,
SDepartment of Medicine, UCLA, Los Angeles, CA, USA

Introduction: The Preoptic anterior hypothalamic area (POAH) has
been implicated in many physiological functions including the regula-
tion of sleep-wakefulness and body temperature. Recent studies suggest
that in the POAH, ceramide may be the second messenger mediating
the rapid febrile responses of interleukin-1b. However, the contribu-
tion/role of endogenous ceramide in the POAH on sleep-wakefulness
is not known. We examined the effects of perfusion of fumonisin-B1,
a specific inhibitor of ceramide synthase, into the POAH using reverse
microdialysis on sleep-wakefulness.

Methods: Three male Sprague-Dawley rats were stereotaxically im-
planted with EEG and EMG electrodes, and a guide cannula directed at
the POAH (AP, -0.4 to -0.5; L, 0.8; H, -8.5 to -9.0). Experiments were
conducted after at least 7 days of recovery from surgery, and during the
lights-on period (ZT 2.00 - ZT 8.00). Each rat was subjected to six hrs of
EEG and EMG recording with microdialytic perfusion of artificial cere-
brospinal fluid (aCSF) or either of two doses of fumonisin-B1 (500pM
and 100uM) for 2 hrs followed by 4 hrs of aCSF perfusion in a random
order.

Results: As compared to aCSF during the first 2 hr, rats microdialysed
with 500pM of fumonisin-B1 into the POAH tended to spent more time
in waking (54.91 + 11.7% vs. 33.88 + 3.8) and less time in nonREM
(37.12 £9.1% vs. 54.58 + 3.5%) and REM sleep (7.96 £2.7% vs. 11.52
+2.4). 100uM of fumonisin-B1 produced only marginal effects.
Conclusion: These preliminary results suggest that ceramide signaling
in the POAH may play a role in the regulation of sleep-wakefulness, and
could mediate rapid responses to IL-1b

Support (optional): NS-050939, MH-47489, HL-60296, and MH-
63323
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EVT 201: A HIGH AFFINITY, PARTIAL POSITIVE
ALLOSTERIC MODULATOR OF GABA, RECEPTORS WITH
PREFERENCE FOR THE A1-SUBTYPE

Kemp JA', Baur R®, Sigel E?

'Evotec, Hamburg, Germany, *Institute of Biochemistry and Molecular
Medicine, University of Bern, Bern, Switzerland

Introduction: EVT 201 has recently completed two Phase II trials in
primary insomniacs and has demonstrated robust effects on sleep on-
set together with sleep maintenance activity throughout the night. This
study explored the molecular pharmacology of EVT 201 and its active
metabolite, M1, at recombinant GABA, receptor subtypes in compari-
son with zolpidem.

Methods: Effects of EVT 201, M1 and zolpidem on GABA (EC, )
stimulated currents were examined in Xenopus oocytes expressing re-
combinant GABA, receptor al, 02, a3 or a5 in conjunction with $2y2
subunits. The stimulation produced by each compound was standardized
to that produced by 1 uM diazepam (=100 %).

Results: Both EVT 201, and its active metabolite, M1, exhibited EC,s
in the range 18-84 nM, with both compounds showing highest potency
at ol containing subtypes. Zolipdem exhibited approximately 10-fold
selectivity for al containing receptors where its EC, | was 191 nM. The
maximum potentiation produced by EVT 201 at each GABA, recep-
tor subtype ranged from 31-69% of that produced by diazepam (1 pM)
whereas M1 produced a maximum potentiation of approximately half
that produced by EVT 201. In contrast, zolpidem produced a maxi-
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mum potentiation much greater (166-215%) than that of diazepam at all
GABA, receptor subtypes except those containing 5.

Conclusion: These data demonstrate that EVT 201, and its active me-
tabolite M1, act as a.1-preferring high affinity, partial agonists at GABA |
receptor subtypes. In contrast, while showing lower potency, Zolpidem
acts a ‘super’ agonist compared to diazepam since it produces a much
greater maximum potentiation of the GABA response. This pharma-
cological profile may contribute to the advantageous clinical profile of
EVT 201 seen to date, since it avoids excessive potentiation of GABA |
receptors produced by ‘full’ or ‘super’ agonists that may underlie some
of the unwanted effects produced by these agents.

Support (optional): The study was sponsored by Evotec.
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A PHARMACOKINETIC STUDY OF THE CO-
ADMINISTRATION OF A HIGH FAT MEAL WITH A LOW
DOSE, SUBLINGUAL FORMULATION OF ZOLPIDEM
TARTRATE

Krystal AD', Kahn R?, Maguire Y°, Singh N°, Maytom M

Psychiatry and Behavioral Sciences, Duke University, Durham, NC,
USA, Charles River Clinical Services Northwest, Tacoma, WA, USA,
3Transcept Pharmaceuticals Inc., Richmond, CA, USA

Introduction: Clinically relevant reductions in rate and extent of bio-
availability of zolpidem tartrate due to the presence of a high fat meal
have been previously demonstrated in immediate- and controlled-release
formulations. However, a drug formulation with partial buccal absorp-
tion may show a reduced propensity for the rate of absorption to be af-
fected by food. This study assessed the effects of co-administration of
a high fat meal on the pharmacokinetics of Intermezzo® 3.5mg, a low
dose, buffered, sublingual formulation of zolpidem tartrate (SZT) for the
prn treatment of MOTN insomnia.

Methods: Healthy adults (N=36) participated in a randomized, open la-
bel crossover study of morning dosing with 3.5 mg sublingual zolpidem
tartrate (SZT) lozenges in the fed state (following a standard high fat
meal) and 10-hour fasted state. PK assessments began prior to dosing
and continued for 8 hours post-dose.

Results: The early SZT mean plasma concentration at 15 minutes post-
dosing (C ;) was similar for both conditions at 19.85 ng/ml in the
fasted state and 15.92 ng/ml in the fed state. However overall C__ and
AUC were both reduced in the fed state relative to the fasted state: fasted
C_.. and fasted AUC were 57.18 ng/ml and 201.4 ng*hr/ml respectively,
while fed C_and fed AUC were 35.63 ng/ml and 160.77 ng*hr/ml,
respectively.

Conclusion: The optimal pharmacokinetic profile of SZT occurs in the
fasted state, however this data indicates in both the fasted and the fed
state the attainment of serum concentrations likely to be sufficient to
produce a pharmacodynamic effect within the first 15 minutes. Although
a high fat-meal reduces the total bioavailability of SZT by 20.2%, and
reduces C by 37.7% these respective changes may be insufficient to
significantly impact efficacy of MOTN dosing.

Support (optional): This study was fully funded and supported by
Transcept Pharmaceuticals, Inc., Richmond CA.
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NEU-P11, ANOVEL MELATONIN AGONIST: EFFECTS ON
SLEEP AND EEG POWER SPECTRA IN RATS

Laudon M, Urade Y, Huang 7*

"Neurim Pharmaceuticals Ltd., Tel-Aviv, Israel, 2Department of Mol.
Behav. Biol., Osaka Biosci. Institute, Osaka, Japan

Introduction: Neu-P11 is a novel melatonin agonist with GABA en-
hancing properties currently in development for the treatment of in-
somnia. It binds with high affinity to melatonin receptors and enhances
GABA activity without interaction with GABA receptors. The aim of



the present study was to characterize the actions of Neu-P11 on the sleep
structure and EEG power spectra in rats.

Methods: Adult male rats (5/group) were implanted with permanent
electrodes for electroencephalogram (EEG) and electromyogram (EMG)
recordings. Neu-P11 (50 and 100 mg/kg ,i.p.) or Vehicle were adminis-
tered at 22:00. EEG and EMG signals were scored using SLEEPSIGN.
Changes in the sleep-wake profiles were compared using Student’s t-
tests and one-way, repeated measures analysis of variance (ANOVA).
Results: At a dose of 50 mg/kg, the profiles of wakefulness and NREM
sleep were almost identical before and after drug injection. During the
second four hour interval after drug injection, Neu-P11 (100 mg/kg)
significantly decreased wakefulness by 23% and increased both NREM
and REM sleep by 1.7-fold, as compared with control. At both doses,
Neu-P11 significantly increased the power density of NREM sleep in the
delta band while significantly decreasing the beta band during the first
four hour period after drug administration. This effect lessened during
the second four hour period after dosing.

Conclusion: Neu-P11 demonstrated significant hypnotic effects when
administered at the early dark phase in rats and it was also able to sig-
nificantly increase the delta band while decreasing the beta band. These
effects of Neu-P11 resemble those of recovery sleep after sleep depriva-
tion unlike benzodiazepines and zolpidem which suppress delta sleep.
The present findings underline a unique hypnotic profile of Neu-P11.
Support (optional): Pharmaceuticals Research Grant (to UY and
HZL).
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NEU-P11, ANOVEL GABA-ENHANCING MELATONIN
AGONIST: ANTIDEPRESSANT EFFECTS IN THE LEARNED
HELPLESSNESS MODEL IN RATS

Tian S!, Laudon M

'Department of Physiology, Medical School, University of South
China, Hengyang, Hunan, China, 2Neurim Pharmaceuticals Ltd., Tel-
Aviv, Israel

Introduction: Neu-P11 is anovel melatonin agonist with GABA enhanc-
ing properties currently in development for the treatment of insomnia.
In animal studies, Neu-P11 demonstrated hypnotic effects suggesting
an induction of a high quality, restorative sleep. It has been documented
that depression can lead to insomnia and that conversely long-standing
insomnia can often lead to depression. The aim of the present analysis
was to characterize the potential antidepressant activity of Neu-P11 and
melatonin in the learned helplessness model in rats.

Methods: The behavioral procedure involved two phases (shock pre-
training and avoidance-escape training/testing). Forty-eight hours after
pretraining (i.e., day 3), all the rats (adult male Sprague-Dawley) were
exposed to an avoidance-escape task in the automated two-way shuttle-
boxes. The shuttle-box test was repeated on day 4 and day 5. Neu-P11
and melatonin (25, 50 and 100mg/kg/day IP) were administered 2h be-
fore the beginning of the dark phase once a day for 5 days and their ef-
fects were compared with those of imipramine (32 mg/kg/day, IP). The
numbers of escape failures were recorded over the three days of testing.
Results: Compared with helpless control animals, animals treated with
Neu-P11 at 50 mg/kg/day showed a significant decrease of escape fail-
ures over the 3 days of testing (p<0.01, p<0.001 and p<0.001, respec-
tively). A similar effect was seen with imipramine (all p<0.001). The
level of escape failures did not differ in animals treated with melatonin
(all doses, p>0.05).

Conclusion: Neu-P11, Like imipramine, reversed the escape deficit in-
duced by uncontrollable shock in the learned helplessness model in rats.
The results suggest that Neu-P11, a potent sedative-hypnotic melatonin
agonist, exerts antidepressant-like properties.

Support (optional): Neurim Pharmaceuticals Research Grant (to S.T).
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EFFECT OF A TRANSDERMAL NICOTINE PATCH ON EEG
AND EKG POWER SPECTRA DURING SLEEP OF HEALTHY
MALE ADULTS

Choi J', Jeong D?

'Psychiatry, Kyunggi Provincial Hospital for the elderly, Yongin-City,
South Korea, *Neuropsychiatry, Seoul National University Hospital,
Seoul, South Korea

Introduction: Transdermal nicotine patch has been widely used as an
aid to smoking cessation. Nevertheless, its effects on sleep physiology
are not well characterized, despite the well-known fact that the admin-
istration of nicotine patch could influence the sleep architecture. More-
over, previous reports were based on visual sleep scoring method. While
visual sleep scoring is useful for characterization of sleep architecture
and continuity, it is insufficient for more refined, quantitative analysis of
sleep electroencephalogram (EEG). This study, therefore aimed to mea-
sure the influence of transdermal nicotine patch on sleep EEG and EKG
power spectra in order to examine whether it effects homeostatic sleep
propensity and autonomic nervous system.

Methods: We studied sixteen nonsmoking young healthy volunteers
polysomnographically for three nights including one adaptation night in
a double blind crossover design and compared all-night sleep variables,
sleep EEG and EKG power spectra between sleeps with and without
nicotine patch of 14 mg. Digital polysomnography used in this study
was intelligent polysomnography system (IPSS), which was developed
through the joint action of division of sleep studies in Seoul national
university hospital and institute of biomedical engineering in Seoul na-
tional university.

Results: Visual sleep scoring showed that transdermal nicotine increase
sleep latency, wake after sleep onset (WASO), stage 1 sleep time percent,
and decrease total sleep time (TST), sleep efficiency, REM sleep time
percent. Spectral analysis of the sleep EEG revealed important changes
as follows. Decreased Slow wave activity (SWA) was seen in stage 2
sleep of the first non-rapid eye movement cycle after administration of
nicotine patch. Decreased slow wave activity (SWA) accompanied by
increased alpha activity were seen in the first cycle of REM sleep after
administration of transdermal nicotine patch. We found no differences
in spectral analysis of EKG between sleeps with and without nicotine
patch, except low to high ratio(indicating sympathetic nervous system
activity) was correlated positively with WASO after administration of
transdermal nicotine patch.

Conclusion: These results suggest that transdermal nicotine patch sig-
nificantly disrupts sleep continuity, sleep architecture and homeostatic
sleep propensity. These effects of transdermal nicotine patch appears to
be associated with the activation of sympathetic nervous system.

0109

DISRUPTED SLEEP IN MARIJUANA USERS DURING TWO
WEEKS OF ABSTINENCE

Bolla KI, Lesage SR, Gamaldo CE, Neubauer DN, Funderburk FR,
Wang N, David PM

Neurology, Johns Hopkins Univ. School of Medicine, Baltimore, MD,
USA

Introduction: Marijuana (MJ) is the most widely used illicit drug in the
United States. In withdrawing MJ users, 76% report sleep disturbance.
Few studies have used polysomnography (PSG) to characterize self-
reported sleep problems in withdrawing MJ users.

Methods: We studied 16 heavy MJ users and 16 drug-free controls dur-
ing 14-days of abstinence from heavy MJ use. The MJ group (18 - 25
yrs old; MJ use was 63-210 joints/wk) resided on an inpatient research
unit for 14 days. PSG measurements were recorded on Nights 1,2, 7, 8,
and 13 of withdrawal. The drug-free control group stayed for 3 inpatient
nights and PSG studies were recorded on Nights 1 and 2.
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Results: The between group comparison showed that the MJ users had
lower total sleep time (TST) and less slow wave sleep (SWS) than the
drug-free control group on Nights 1 and 2 and worse sleep efficiency
(SE), longer initial sleep latency (ISL) and reduction in REM latency
on Night 2 compared to Night 1. Paired t-tests were used to determine
within-group differences and showed that sleep parameters changed sig-
nificantly (p < 0.05) from Night 2 to Night 13 in the direction of less
REM %TST, more period leg movements, and more wake after sleep
onset (WASO) episodes. Trends indicating more impaired sleep were
found for TST, SE, and longer ISL. SWS increased slightly over nights.
Withdrawal symptoms, craving, and depression did not appear to influ-
ence these findings.

Conclusion: During withdrawal from heavy MJ use, MJ users showed
PSG findings consistent with sleep disturbance that worsened during the
14-days of the study. Since sleep is essential for good quality of life,
we believe that sleep disturbance may significantly hinder treatment of
cannabis abuse disorders and could help explain why 93% of treatment
seekers report that they are unable to stop smoking MJ.

0110

POOR SLEEP QUALITY INCREASES VULNERABILITY
FOR DEPRESSION AND IRRITABILITY FOLLOWING
INTERFERON TREATMENT

Franzen PL', Buysse DJ', Rabinovitz M?, Pollock BG'3, Lotrich FE'
'Department of Psychiatry, University of Pittsburgh School of
Medicine, Pittsburgh, PA, USA, Department of Medicine, University
of Pittsburgh School of Medicine, Pittsburgh, PA, USA, *Rotman
Research Institute and the Centre for Addiction and Mental Health,
University of Toronto, Toronto, ON, Canada

Introduction: Neuropsychiatric sequelae, including major depressive
disorder (MDD) and severe irritability, can be frequent consequences of
interferon-alpha (IFN-a) treatment. We examined whether pre-treatment
Pittsburgh Sleep Quality Index (PSQI) global scores predicted time to
develop depression or severe irritability during combination IFN-a2 and
ribavirin treatment for Hepatitis C.

Methods: Forty-six euthymic adults with Hepatitis C were evaluated
prior to IFN-a treatment and prospectively monitored for up to 16 weeks
of treatment. Self-report measures of sleep quality, depression and ir-
ritability severity, and history of MDD were collected at baseline. The
outcome assessed was time to develop MDD or severe irritability re-
quiring psychiatric intervention. Survival analyses were conducted us-
ing Kaplan-Meier survival plots and Cox proportional hazards models
to examine sleep quality (pre-treatment PSQI global scores > 10) as a
predictor of MDD or severe irritability, controlling for baseline depres-
sion/irritability symptoms or past history of MDD.

Results: During IFN-a treatment, 17% developed MDD and 28% de-
veloped severe irritability. These conditions developed significantly
faster in patients with worse pre-treatment sleep quality (log-rank chi-
square=7.58, p=.006). In Cox models controlling for baseline depres-
sion severity and history of MDD, poor sleep at baseline had a hazard
ratio of greater than 6.0 (p’s <.035) for developing MDD during IFN-a
treatment. Similarly, poor sleep had a hazard ratio of 4.4 (p=.012) for
developing severe irritability.

Conclusion: Participants reporting worse sleep quality prior to IFN-a
treatment were over six times more likely to deveop MDD and over four
times more likely to develop severe irritability even after accounting for
baseline depression/irritability severity or history of MDD. Poor sleep
may be a critical modifiable risk factor prior to IFN-a treatment. These
findings may have important implications for predicting and possibly
preventing depression and irritability in individuals treated with IFN-a.

Support (optional): MH74012, MH65416, MH77106, and the National
Sleep Foundation
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SEDATION RELATED RESPIRATORY EVENTS IN PATIENTS
WITH OSA

Karan SB', Perlis ML?, Voter W', Sauer W', Howard E*, Cutter A>
Donahue S', Ward DS’

! Anesthesiology, University of Rochester School of Medicine,
Rochester, NY, USA, ?Psychiatry, University of Rochester School of
Medicine, Rochester, NY, USA

Introduction: Upper airway collapse during sedation is likely mediated
by an interplay of anatomic and neurologic factors that are similar to
those thought to be responsible for OSA. This, along with the occurrence
of sleep during sedation, makes it likely that: 1) patients with OSA are at
increased risk for upper airway events during sedation, and 2) this risk
may vary by type of sedative. In the present study, two compounds were
assessed in patients with OSA for their propensity to produce sedation
related respiratory events.

Methods: Adult subjects with moderate to severe OSA were recruited to
undergo a two way crossover PSG assessment during intravenous propo-
fol (prop) or dexmedetomidine (dex). Computerized drug delivery was
utilized to obtain constant predicted plasma levels of each drug. Depth
of sedation was quantified using the modified Observer’s Assessment
of Alertness/Sedation Scale (OAAS) and the Bispectral Index Monitor
(BIS). A sedated apnea hypopnea index (S-AHI) was calculated for each
individual for each medication condition (each 1-2 hours in duration).
Results: Six subjects (4 male; age=51+11;BMI=38+9;AHI=61+34)
completed the protocol but S-AHI data was only available for 5 sub-
jects. There was no difference between medications for the occurrence
of sleep (TST) or type of sleep (Stages 1 &2). Dex showed a tendency
for a lower S-AHI, 36+27 vs 49441, NS. Most events were hypopneas
(31£23 for dex vs. 3639 for prop, NS) but there was a trend to a dif-
ferential occurrence of obstructive apneas (0.8+0.8 dex vs. 5.6+4.4 prop,
p=0.07).

Conclusion: The data from this pilot study suggest that, in individuals
with OSA, respiratory events occur during sedation and that the type
and frequency of the events tend to vary with the type of sedative used.
Both prop and dex appeared to produce sleep during sedation and of
comparable types. Research in a larger study may help determine the
best sedative to use in patients with OSA.

0112

AMYGDALOID SEROTONERGIC SYSTEM MEDIATES
CANNABIDIOL-INDUCED SLEEP ALTERATION IN RATS
Hsiao Y'?, Yi P’, Lu C'?, Chang F'’

'Department of Veterinary Medicine, National Taiwan University,
Taipei, Taiwan, >Graduate Program of Veterinary Science, National
Taiwan University, Taipei, Taiwan, *Department of Medical
Technology, Jen-Teh Junior College of Medicine, Nursing and
Management, Miaoli, Taiwan

Introduction: Cannabidiol (CBD) is one of the major constituents of
marijuana. The pharmacological properties of CBD, especially the anxi-
olytic effect, are more significant in therapeutic purpose because of its
psycho-inactivity. The central nucleus of amygdala (CeA) plays a key
role in emotion and anxiety-related behavioral responses (e.g. arousal),
and serotonin is one of the major mediators. However, the sleep-wake
effect of CBD in the CeA remains unclear. This study was designed to
elucidate the effects of CBD on sleep-wake alteration and the involve-
ment of serotonin in the CeA.

Methods: Male Wistar rats were implanted with EEG electrodes and
a microinjection cannulae directly into the CeA. A 24-h sleep was re-
corded from undisturbed and pyrogen-free saline (PFS)-treated rats after
recovery. Administration of 5-hydroxytryptamine (5-HT), 5-HT1A re-
ceptor agonist (buspirone), 5-HT2 antagonist (ritanserin), cannabinoid
CBI1 receptor agonist (ACEA) or antagonist (AM-251) was employed to



elucidate the involvement of the presynaptic CB1 receptors and seroton-
ergic activity of the CeA.

Results: Microinjection of CBD into the CeA decreased slow wave
sleep (SWS) with limited effect on rapid eye movement sleep (REMS)
during the light period. Sleep was not altered when administration of
CBD prior to the dark period. CBD-induced SWS suppression during
the light period could be mimicked by direct administration of serotonin.
Both buspirone and ritanserin blocked the CBD-induced decrease of
SWS during the light period. Furthermore, administration of AM-251
alone exhibits similar effect as that of CBD, and the CBD-induced sleep
alteration was partially blocked by ACEA.

Conclusion: These observations demonstrated that CBD acting on the
CeA neurons decreases SWS and increases wakefulness during the light
phase. The mechanism of CBD on sleep-wake activity may be partly
mediated by antagonizing presynaptic CB1 receptors, enhancing sero-
tonin release from the presynaptic terminal and the subsequent action on
the postsynaptic 5-HT2 receptors.

0113

PRE-SLEEP SALIVARY CORTISOL LEVELS IN INSOMNIACS
USING ZOLPIDEM LONG-TERM

Randall S', Maan R', Roehrs T"?, Roth T

nternal Medicine, Sleep Disorders & Research Center, Henry

Ford Health System, Detroit, MI, USA, *Psychiatry & Behavioral
Neurosciences, School of Medicine, Wayne State University, Detroit,
MI, USA

Introduction: Primary insomnia is hypothesized to reflect a state of ‘hy-
perarousal’, as shown in an activated HPA axis with elevated levels of
cortisol, particularly before sleep. However, not all short-term studies
have shown elevations compared to controls. This ongoing long-term
study sought to compare pre-sleep salivary cortisol levels among pri-
mary insomniacs randomized to zolpidem or placebo taken nightly for
4 months.

Methods: Primary insomniacs, ages 23-70, meeting DSM-IV criteria
and in good general health were recruited. Participants had a sleep effi-
ciency of <85% on a screening NPSG with no other primary sleep disor-
ders. Pre-sleep saliva samples were collected (45 min. prior to bedtime)
on nights 1, 2, 7-9, and 14 of month 1 and nights 1, 2 and 7 of month 4.
Samples were collected prior to nightly administration of zolpidem or
placebo (30 min prior to bedtime) in a single blind study. Zolpidem 10
mg was administered nightly for four months except on nights 8-9 & 14
of month 1 and nights 1-7 of month 4.

Results: No significant baseline differences were found among the
placebo and zolpidem groups on any outcome measures. Zolpi-
dem 10 mg produced a significant increase in sleep efficiency [F(1,
9)=12.933;p=0.002] in month 1 and decreased the latency to persistent
sleep in comparison to the placebo group [F (1, 19)= 12.69; p=0.002].
There was a significant reduction in pre-sleep and pre-drug salivary cor-
tisol levels across the months in the zolpidem group [F (8, 64)=5.569;
p=0.046] with no nights x drug interaction.

Conclusion: Use of zolpidem, in these preliminary data, was associ-
ated with decreased pre-sleep and pre-drug salivary cortisol levels in
comparison to the placebo group. The decreased pre-sleep salivary cor-
tisol levels might reflect reduced hyperarousal, possibly mediated by the
faster sleep onset and increased sleep efficiency seen with zolpidem.
Support (optional): NIDA grant#: RO1-DA017355 awarded to Dr.
Roehrs.
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EFFECTS OF MODAFINIL ON EEG OF HEALTHY ADULTS:
USING DETRENDED FLUCTUATION ANALYSIS

Shin H', Kim E*

'Komoki Sleep Center, Seoul, South Korea, *Psychiatry, Eulji
University, Seoul, South Korea

Introduction: Effects of Modafinil on EEG of healthy adults was not
fully understood. In this study, we analyzed EEG of healthy young adults
with detrended fluctuation analysis (DFA) and compared their linear and
nonlinear characteristic at baseline and after modafinil medication.
Methods: Twelve healthy subjects (7 men / 5 women; 23.8 & 2.5 year
old) were participated. All of them had done polysomnography (PSG),
multiple sleep latency test (MSLT) and have repeated same procedure
after taking 200 mg of modafinil. Detrended fluctuation analysis and
spectral analysis have been done on the EEG from nPSG and MSLT. We
evaluated scaling exponents in terms of sleep stages, relative spectral
powers.

Results: In the analysis of nPSG data, scaling exponent of C3 EEG was
higher than that of Ol (Linear mixed model analysis (LMM); F= 6.9,
p=0.002). Scaling exponents were different with sleep stages and showed
negative correlation with alpha, theta relative powers. In the analysis of
scaling exponents from MSLT, medication decrease scaling exponents
(LMM; F= 20.1, Num df=1, Den df=11, p=0.001) in healthy adults. In
addition, scaling exponents of C3 has increased after sleep onset.
Conclusion: Scaling exponents in terms of sleep stage were consistent
with traditional liner indexes. Scaling exponents reflect effects of medi-
cation effectively.

0115

DOPAMINE D2/D3 AGONISTS AND DAYTIME SLEEPINESS:
SLEEP PROMOTION BY LOW DOSE OF QUINPIROLE IN
RATS IN ACTIVE PERIOD

Yoshida Y', Urakami T', Emura N', Tanimura Y', Yoneda H', Nishino
SZ,}

'Dept. of Neuropsychiatry, Osaka Medical College, Takatsuki, Japan,
2Sleep and Circadian Neurobiology Laboratory, Stanford University,
Palo Alto, CA, USA, 3Center for Narcolepsy Research, Stanford
University, Palo Alto, CA, USA

Introduction: Although several pharmacological and physiological
studies showed that dopaminergic neurotransmission plays an important
role in the sleep-wake regulation, the detailed mechanisms in the regula-
tion of arousal are still controversial. Recent reports suggest that D2/
D3 dopamine agonists, such as pramipexole and ropinirole, frequently
cause excessive daytime sleepiness and sudden sleep attacks in patients
with Parkinson’s disease (PD), although these sleep problems are also
observed in some unmediated PD subjects. These compounds enhance
dopaminergic neurotransmission by stimulating the postsynaptic dop-
amine (DA) receptors, and this is a proposed pharmacological property
for the treatments of the main symptoms of the PD. However, the lower
doses of these compounds may act dominantly on presynaptic dopamin-
ergic autoreceptors. Consequently, dopaminergic neurotransmission is
suppressed. in this study, we investigated the effect of D2/D3 agonist,
quinpirole, on the sleep-wake parameters in the active (dark) period of
rats.

Methods: Male Sprague-Dawley rats underwent surgery for implanta-
tion of electrodes for EEG and EMG. After recovery and acclimation
period for recording chamber, vehicle was injected (i.p.) at five minute
before the beginning of lights-off period (20:00) on day 1, then EEG
and EMG were recorded for 12-hour. On day 2, quinpirole (30ug or
1000ug/kg) was injected at the same time of day and polygraph record-
ing was also performed. The amount of each sleep parameters (SWS,
REM sleep, and wakefulness) for 12-hour in vehicle days was compared
to that in quinpirole days.
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Results: A low dose of quinpirole significantly increased the amount of
SWS and REM sleep, and decreased the amount of wakefulness. On the
contrary, the amount of wakefulness significantly increased by injecting
high dose of quinpirole.

Conclusion: These results suggest that sleep enhancement by quinpirole
is related to stimulation of dopaminergic autoreceptors in normal ani-
mals. It is important to evaluate if DA autoreceptor functions are altered
and responsible for sleepiness in PD patients.

Support (optional): This work was supported by
KAKENHI(19591381).
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MULTIPLE-DOSE PHARMACOKINETICS,
PHARMACODYNAMICS, SAFETY, AND TOLERABILITY OF
THE OREXIN RECEPTOR ANTAGONIST ALMOREXANT IN
HEALTHY SUBJECTS

Hoever P!, de Haas S°, Chiossi E°, van Gerven J, Dingemanse J'
!Clinical Pharmacology, Actelion Pharmaceuticals Ltd, Allschwil,
Switzerland, Centre for Human Drug Research, Leiden, Netherlands,
’Biometry, Actelion Pharmaceuticals Ltd, Imperia, Ttaly

Introduction: The orexin system plays a central role in the regulation
of sleep-wake balance. Almorexant, a first-in-class orexin receptor an-
tagonist, decreased alertness and promoted sleep following single-dose
administration in healthy subjects, and improved both objective and sub-
jective sleep variables in patients with primary insomnia.

Methods: Almorexant was given orally at multiple ascending doses of
100, 200, 400, and 1000 mg in the morning (Days 1 - 4) and in the
evening (Days 5 and 6) in a double-blind, placebo-controlled, paral-
lel design. At each dose level a new group of 10 healthy subjects was
randomized to almorexant (8) or placebo (2). Main objectives were
pharmacokinetics (PK), pharmacodynamics (PD), safety, and tolerabil-
ity. Safety assessments and validated PD tests (saccadic peak velocity
[SPV], adaptive tracking, body sway, and subjective alertness) were
conducted at regular time points.

Results: The drug was well tolerated and no serious adverse events were
reported. PK showed rapid absorption (Tmax = 1.0-1.5 h) and marked
distribution after attainment of Cmax. Plasma concentrations decreased
approximately 80% within 8 hours with a terminal elimination half-life
of 24 h. No relevant accumulation was observed on Day 4. Evening
administration showed a similar exposure with slower absorption. PD
results of 100 mg were similar to placebo; doses of 200 to 1000 mg
showed dose-dependent effects on vigilance and alertness with onset of
effects within 0.5-1 h, maximum effect around 2 h, and return to baseline
within 4-8 h. The PD effects (reduced SPV, adaptive tracking, and alert-
ness, and increased body sway) were not more pronounced on Day 4 as
compared to Day 1.

Conclusion: Multiple-dose administration of almorexant was well tol-
erated in healthy subjects. Neither PK accumulation nor increased PD
effects were observed following repeated administration. These results
support the initiation of multiple-dose studies in insomnia patients.
Support (optional): This study was financially supported by Actelion
Pharmaceuticals Ltd., Allschwil, Switzerland.
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MODAFINIL INDUCES PLACE PREFERENCE AND
ATTENUATES COCAINE-INDUCED PLACE PREFERENCE
IN MICE

Shuman T', Anagnostaras SG'~

Psychology, University of California, San Diego, La Jolla, CA, USA,
*Program in Neurosciences, University of California, San Diego, La
Jolla, CA, USA

Introduction: Modafinil is a wake promoting drug approved for the
treatment of narcolepsy, shift work sleep disorder, and obstructive sleep
apnea. The drug is also widely prescribed off-label to enhance alertness,
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attention, or memory for dementia, attention deficit hyperactivity disor-
der, excessive daytime sleepiness, and depression. Recently, modafinil
has emerged as a candidate for the pharmacological treatment of cocaine
addiction.

Methods: Conditioned place preference was tested by pairing injections
of drug (modafinil, cocaine, or cocaine plus modafinil) with one side
of a chamber and saline with the other side. Training lasted seven days
and locomotor activity was measured. On testing, mice were allowed
to explore both sides of the chamber and percent time spent in each
chamber was measured. Testing was performed with pre-training injec-
tions of saline, a low dose of modafinil (0.75mg/kg), and a high dose of
modafinil (75mg/kg).

Results: Cocaine (15mg/kg) and cocainet+modafinil (15mg/kg and
75mg/kg, respectively) induced sensitization of locomotor activity;
modafinil (75mg/kg) alone did not. Modafinil, cocaine, and the com-
bination of modafinil+cocaine each induced a strong preference for the
drug paired side. A low dose of modafinil, but not a high dose, decreased
the conditioned place preference of cocaine-trained mice.

Conclusion: Similar to previous studies, modafinil did not induce lo-
comotor sensitization. However, contrary to prior reports, we found
that modafinil does induce conditioned place preference equal to that
of cocaine. Also, a low dose of modafinil may attenuate drug seeking
behavior in cocaine addicts.

Support (optional): DA020041 National Institute on Drug Abuse
(SGA)
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EFFECTS OF REPEATED ORAL ADMINISTRATION OF
THE OREXIN RECEPTOR ANTAGONIST ALMOREXANT IN
MALE RATS AND DOGS

Brisbare-Roch C, Clozel M, Jenck F

Preclinical Research & Development, Actelion Pharmaceuticals Ltd.,
Allschwil, Switzerland

Introduction: Almorexant decreases alertness and promotes sleep when
given during the active period of the circadian cycle in healthy male rat,
dog and human subjects. Almorexant is an orexin receptor antagonist
that readily crosses the blood-brain barrier and is capable of inducing a
transient, reversible and selective blockade of both OX1 and OX2 recep-
tors. Safety and efficacy were assessed in laboratory animals following
repeated administration of almorexant.

Methods: Three studies were conducted. In an EEG-sleep study in rats
aimed at evaluating short-term treatment effects, oral almorexant, ver-
sus zolpidem, was given repeatedly for 5 days at pharmacological dose.
In two additional rat and dog studies, animals were exposed to oral al-
morexant administered versus vehicle for four weeks and observations
made on a daily basis.

Results: Five days of repeated dosing with almorexant did not induce
different responses from single dosing on behavioral and electrophysi-
ological measures of sleep in rats. Tachyphylaxis developed following
zolpidem administered under the same regimen. Discontinuation of al-
morexant or zolpidem after 5 days did not lead to residual effects, re-
bound or signs of acute withdrawal. Abrupt discontinuation of almorex-
ant treatment after one month did not lead to reports of withdrawal in
rats nor dogs. No episodes of cataplexy were reported in rats nor dogs
during or after a one-month treatment. Concentrations of almorexant
were quantified in plasma samples collected on dayl and day28, con-
firming high systemic exposure to almorexant. Cmax and AUC 0-24h
values were slightly lower in rats and slightly higher in dogs on day 28
when compared to values of dayl.

Conclusion: In contrast to zolpidem, almorexant-induced effects re-
mained constant during 5 days of administration. Daily treatment with
almorexant for one month did not lead to drug accumulation and no
withdrawal symptoms were observed at discontinuation. There were no
behavioral disturbances noted in rats and dogs during four weeks of re-
peated treatment.
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THE EFFECTS OF FEXOFENADINE AT STEADY-STATE ON
SLEEP ARCHITECTURE

Lee H', Cheon S°, Kang B’

"Neurology, Kyungpook National University Hospital, DAEGU, South
Korea, 2Neurology, Dong-A University, Busan, South Korea

Introduction: Fexofenadine is a nonsedating, selective histamine H1 re-
ceptor antagonist that does not cross the blood brain barrier. The aim of
this study was to compare the effects of a first-generation antihistamine,
chlorpheniramine and a second-generation antihistamine, fexofenadine,
at steady-state, on nocturnal sleep architecture using polysomnography
(PSG).

Methods: A single-site, randomized, double-blind, 2-treatment, 2-way
crossover study of fexofenadine and chlorpheniramine in ten healthy
male volunteers. Each subject was randomized to receive one capsule of
fexofenadine HCI (AllegraoR) 180mg once each morning or chlorphe-
niramine 6mg (2mg in the morning and 4mg after 12 hours) for 2 days.
Each treatment period was separated by a washout period of 7 days.
Results: There was no significant difference in total sleep time among
baseline, Chlorpheniramine and fexofenadine. Chlorpheniramine and
fexofenadine increased the sleep efficiency compared with baseline, but
showed no significant differences. Chlorpheniramine and fexofenadine
decreased the sleep latency compared with baseline, but showed no sig-
nificant differences. In addition, chlorpneniramine reduced the percent-
age of REM sleep compared with baseline, but there was no significant
change in percentage of stage REM sleep after dosing with chlorphe-
niramine and fexofenadine compared with baseline. And there also was
no significant change in percentage of stage 1,2,3 and 4 sleep after dos-
ing with chlorpheniramine and fexofenadine compared with baseline.
Chlorpheniramine and fexofenadine increased arousal index compared
with baseline, but showed no significant differences. Chlorpheniramine
and fexofenadine increased apnea-hypopnea index compared with base-
line, but showed no significant differences.

Conclusion: Our study suggests that both fexofenadine and chlrophe-
niramine have little adverse effect on sleep at steady-state, and more
reduced psychomotor or cognitive function in chlropheniramine was not
associated with disturbed sleep, and that they did not affect upper airway
function during sleep, so they could safely be prescribed patients with
snoring or OSA. Although additional and controlled studies evaluating
the usefulness of PSG as a tool for screening adverse effects on sleep
in clinical settings are needed to confirm these preliminary results, we
thought that PSG could be one of the methods for assessing CNS side
effects of newly developed drug during sleep.
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EVALUATION OF POTENTIAL FOOD EFFECT ON
PHARMACOKINETIC PARAMETERS OF A SINGLE

DOSE OF 5 MG EPLIVANSERIN, A NEW SLEEP AGENT,
ADMINISTERED ORALLY TO HEALTHY SUBJECTS
Nougarede MD', Clot PF?, Brunet A’

ICAP centre, Montpellier, France, sanofi-aventis, Montpellier, France

Introduction: Eplivanserin is an Antagonist of Serotonin Two A Recep-
tors (ASTAR) developed at a S5Smg dose in insomnia characterized by
nocturnal awakenings. Unlike benzodiazepines, eplivanserin does not
bind to GABA receptors and increases slow wave sleep (SWS). The ob-
jective of this study was to assess the effect of food on the bioavailability
of a single oral dose of 5 mg eplivanserin and evaluate its safety and
tolerability in healthy subjects.

Methods: Single centre, open-label, randomized, two-period cross-over
study. 20 healthy male and female subjects received a single oral dose of
eplivanserin S5mg in fasted conditions and at the end of a high-fat break-
fast. Blood samples for eplivanserin and its active N-demethyl metabo-
lite, SR141342, were collected over a 240 h period after administration.
Eplivanserin and SR141342 plasma concentrations were determined
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by a validated LC-MS/MS method. Pharmacokinetic parameters were
calculated using non-compartmental analysis. Safety was evaluated
through monitoring of Treatment Emergent Adverse Events, laboratory
tests, vital signs and ECG parameters.

Results: Eplivanserin and SR141342 pharmacokinetic parameters
(Cmax and AUCs) were not modified by food intake. Estimated ratios
(fed/fasting) ranging from 0.96 to 1.07 and 90% ClIs were within the
[0.8 - 1.25] bioequivalence interval, whatever the parameters (Cmax or
AUC:s). Eplivanserin 5 mg showed a good clinical and biological safety
and tolerability in the fed and fasted states.

Conclusion: The administration of food (high-fat meal) does not affect
the pharmacokinetics of eplivanserin or SR141342 following single-
dose administration in healthy subjects. Therefore, eplivanserin can be
administered regardless of food intake.

0121

REPEATED DOSES OF PANTOPRAZOLE HAVE NO
INFLUENCE ON THE PHARMACOKINETIC PROFILE OF
EPLIVANSERIN, ANEW SLEEP AGENT, IN HEALTHY MALE
SUBJECTS

Krupka E', Saubadu S°, Ollier C3, Brunet A*

"Montpellier centre, Montpellier, France, *sanofi-aventis, Chilly-
Mazarin, France, *sanofi-aventis, Montpellier, France

Introduction: Eplivanserin is an Antagonist of Serotonin Two A Recep-
tors (ASTAR) developed at a Smg dose in insomnia characterized by
nocturnal awakenings. Unlike benzodiazepines, eplivanserin does not
bind to GABA receptors and increases slow wave sleep (SWS). Because
eplivanserin exhibits pH-dependent solubility, the effect of pantoprazole,
a gastric acid-reducing agent with a minimized potential of interaction
with the cytochrome P450 system, was evaluated

Methods: Single centre, open-label, non-randomized, uncontrolled
single-group study. Twelve healthy male subjects received a single oral
dose of eplivanserin 5 mg alone followed by oral repeated doses of pan-
toprazole 40 mg OD for 8 days co-administered with eplivanserin on the
8th day. A wash-out of at least 13 days separated the two periods. Blood
samples for assay of eplivanserin and its active N-demethyl metabolite,
SR141342, were collected over a 96 h period after eplivanserin admin-
istration. Blood samples for pantoprazole assay were collected over a
24-h period after the last dose of pantoprazole. Eplivanserin, SR141342
and pantoprazole plasma concentrations were determined by validated
LC-MS/MS methods. Pharmacokinetic parameters were calculated us-
ing non-compartmental analysis. Safety assessments included monitor-
ing of Treatment Emergent Adverse Events (TEAEs), laboratory tests,
vital signs and ECG parameters.

Results: Repeated oral administration of pantoprazole 40 mg did not
affect the pharmacokinetic profile of eplivanserin and SR141342. Es-
timated ratios (co-administration/ alone) for Cmax and AUCs ranged
from 0.91 to 0.97 and 90% Cls were within the [0.8 - 1.25] bioequiva-
lence interval. Overall, eplivanserin was well tolerated both alone and in
combination with pantoprazole.

Conclusion: Co-administration of multiple daily oral doses of panto-
prazole did not alter the pharmacokinetics of eplivanserin and its active
metabolite SR141342. Therefore no dose adjustment is required when
eplivanserin is co-administered with a drug that increases gastric pH

0122

REPEATED DOSES OF EPLIVANSERIN, A NEW SLEEP
AGENT, DO NOT ALTER THE PHARMACOKINETICS OF AN
ORAL CONTRACEPTIVE IN HEALTHY WOMEN

Caplain H', Cattelin F*, Brunet 43

'ASTER, Paris, France, *sanofi-aventis, Gentilly, France, 3sanofi-
aventis, Montpellier, France

Introduction: Eplivanserin is an Antagonist of Serotonin Two A Recep-
tors (ASTAR) developed at a Smg dose in insomnia characterized by
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nocturnal awakenings. Unlike benzodiazepines, eplivanserin does not
bind to GABA receptors and increases slow wave sleep (SWS). In vitro
data showed that eplivanserin has no potential to induce CYP1A, 2A and
3A. The effect of repeated doses of eplivanserin on the pharmacokinetic
profile of oral contraceptive steroids was evaluated in vivo.

Methods: Single centre, open-label, non-randomized, uncontrolled
single-group study. Eighteen healthy young female subjects received a
repeated oral dose of MinidrilR (ethinyloestradiol and levonorgestrel)
for 21 days, co-administered with eplivanserin 60 mg from Day 15 to
Day 21. Blood samples were collected over a 24 h period after dosing,
on Day 10, 13 and 21 for ethinyloestradiol and levonorgestrel assays,
and on Day 21 for eplivanserin and SR141342, its active N-demethyl
metabolite, assays. Ethinyloestradiol and levonorgestrel were assayed
by a validated gas chromatography/mass spectrometry method after
liquid-liquid extraction, and eplivanserin and SR141342 by a validated
LC-MS/MS method. Pharmacokinetic parameters were calculated using
non-compartmental analysis. Safety assessments included monitoring
of Treatment Emergent Adverse Events (TEAEs), laboratory tests, vital
signs, ECG parameters.

Results: Repeated oral administration of eplivanserin 60 mg did not af-
fect the pharmacokinetic profile of ethinyloestradiol or levonorgestrel.
90% confidence intervals of estimated ratios (co-administration/ alone)
for Cmax, Cmin and AUCO0-24 were within the [0.8 - 1.25] bioequiva-
lence interval, for both ethinyloestradiol and levonorgestrel. Overall, the
combination of eplivanserin and MinidrilR was well tolerated.
Conclusion: Co-administration of repeated daily doses of eplivanserin
did not alter the pharmacokinetics of an oral contraceptive containing
ethinyloestradiol and levonorgestrel, and therefore should not affect the
contraceptive efficacy.

0123

INFLUENCE OF REPEATED DOSES OF KETOCONAZOLE,
A POTENT CYP 3A4 INHIBITOR, ON THE
PHARMACOKINETIC PROFILE OF EPLIVANSERIN, A NEW
SLEEP AGENT, IN HEALTHY MALE SUBJECTS

Zannad F', Saubadu S°, Martinez JM?, Brunet A°

Jeanne d’ Arc hospital, Toul, France, *sanofi-aventis, Chilly-Mazarin,
France, *sanofi-aventis, Montpellier, France

Introduction: Eplivanserin is an Antagonist of Serotonin Two A Recep-
tors (ASTAR) developed at a Smg dose in insomnia characterized by
nocturnal awakenings. Unlike benzodiazepines, eplivanserin does not
bind to GABA receptors and increases slow wave sleep. In vitro data
showed that eplivanserin is slightly metabolized by CYP3A4 (fm=15%).
The effect of repeated doses of ketoconazole, a potent CYP3 A4 inhibi-
tor, on the pharmacokinetic profile of eplivanserin was thus evaluated.
Methods: Single centre, open-label, non-randomized, uncontrolled
single-group study. 12 healthy male subjects received a single oral dose
of eplivanserin 5 mg alone followed by a repeated doses of ketocon-
azole 200 mg OD for 8§ days coadministered with eplivanserin Smg on
the 8th day. A wash-out of at least 13 days separated the two periods.
Blood samples for eplivanserin and its active N-demethyl metabolite,
SR141342, were collected over a 96 h period after eplivanserin adminis-
tration. Blood samples for ketoconazole assay were collected over a 24
h period after the last dose of ketoconazole. Eplivanserin and SR141342
plasma concentrations were determined by a validated LC-MS/MS
method and ketoconazole by a validated HPLC method using fluores-
cence detection. Pharmacokinetic parameters were calculated using
non-compartmental analysis. Safety assessments included monitoring
of Treatment Emergent Adverse Events (TEAESs), laboratory tests, vital
signs, ECG parameters.

Results: Ketoconazole did not affect the pharmacokinetic profile of
eplivanserin or SR141342. Estimated ratios (co-administration/ alone)
for Cmax and AUCs ranged from 0.88 to 1.05 and 90% Cls were within
the bioequivalence interval, except for eplivanserin Cmax with a ratio
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estimate [90 CI] of 1.15 [1.03 - 1.29]. Overall, eplivanserin was well
tolerated both alone and in combination with ketoconazole.
Conclusion: Co-administration of multiple daily doses of ketocon-
azole did not meaningfully alter the pharmacokinetics of eplivanserin
or SR141342.
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CHLORPHENIRAMINE EFFECTS ON REM SLEEP IN RATS
SUBMITTED TO STRESS BY IMMOBILIZATION
Esqueda-Leon E, Rojas-Zamorano J, Jimenez-Anguiano A, Velazquez-
Moctezuma J

Biologia de la reproduccion, Universidad Autonoma Metropolitana,
Mexico, Mexico

Introduction: Chlorpheniramine is a selective antagonist of the H1
histaminergic receptor subtype and is widely used as an antiallergenic
agent. However, the effects in humans include somnolence. Previous
reports in rats indicate that chlorfeniramine affects sleep in rats, mainly
by decreasing REM sleep. On the other hand, stress by immobilization
induces an important increase in the percentage of REM sleep. As the
central histaminergic system has been involved in stress response, in the
present study we analyzed the effects of blocking histaminergic recep-
tors in REM sleep induced by immobilization stress.

Methods: Adult male Wistar rats were chronically implanted for sleep
recording. After a recovery period, rats were habituated to the recording
conditions. Immobilization stress was induced by placing the rat in a
small cylinder for 2 hours. Experimental conditions were: A. Control; B.
Stress; C. Stress plus vehicle and D.- Stress plus chlorpheniramine.
Results: Results showed that the increase of REM sleep observed after
immobilization stress was completely abolished in the group that re-
ceived chlorpheniramine. Furthermore, the decrease of REM sleep was
significant compared to the non stressed control rats. REM sleep latency
was also significantly larger than that observed in the control group. The
present results suggest that REM sleep is quite sensitive to histaminergic
blockage.

Conclusion: It seems that Chlorpheniramine is mainly acting on the
mechanisms generating REM and not only in the response to stress.

0125

SLEEP ONSET AND MAINTENANCE IN PATIENTS WITH
CHRONIC INSOMNIA TREATED WITH ADIPIPLON IN A
CROSS-OVER STUDY

Roth T', Lankford A*, Accomando WP, Sprenger KJ, Aneiro L*
!Sleep Disorders & Research Center, Henry Ford Hospital, Detroit,
MI, USA, 2Sleep Disorders Center of Georgia, Atlanta, GA, USA,
3Accomando Consulting Enterprises, Mystic, CT, USA, “Clinical
Development, Neurogen Corp, Brandford, CT, USA

Introduction: Adipiplon, a GABA, partial agonist with preference for
a3 subunit receptors, has been shown to induce onset of sleep as assessed
by Latency to Persistent Sleep (LPS). This study evaluated the efficacy
of different doses and formulations of the drug in sleep maintenance.
Methods: This randomized, double-blind, placebo-controlled, cross-
over study evaluated adipiplon compared to placebo on sleep mainte-
nance as assessed by Wake After Sleep Onset (WASO) in 36 patients
with chronic insomnia, aged 25 - 64. Sleep maintenance difficulty was
confirmed with a two night baseline polysomnography (PSG). Using
a balanced incomplete block design, each patient was assigned to five
treatment periods of three nights each where they received placebo or
one of eight possible treatments. These treatments contained three dif-
ferent controlled release (“A”, “B” or “C”) and/or immediate release
formulations spanning total doses of 3 to 12mg of adipiplon. PSGs oc-
curred on the first 2 and pharmacokinetics on the third night of each
treatment period.

Results: Adipiplon demonstrated statistically significant improvement
over placebo for reducing WASO with all doses and formulations tested



(WASO was 73.4 minutes for placebo and 41.7 - 62.7 minutes for the 8
adipiplon treatments). Statistically significant improvements were also
noted for all doses of formulation “A” for Total Sleep Time, Sleep Ef-
ficiency, Number of Arousals, LPS, and quality of sleep. No next day
effects, measured by Digit Symbol Substitution Test (DSST) and Visual
Analog Scales of sedation, occurred with formulation “A” at any dose
(3-10mg). Adipiplon was generally well tolerated with headache and
somnolence reported most commonly. There were no deaths, serious
AE:s or discontinuations due to drug-related AEs during the study.
Conclusion: In patients with chronic insomnia, adipiplon was a well-
tolerated, sedative hypnotic effective in inducing sleep onset and main-
tenance without residual next day sedative effects using formulation “A”
at doses between 3 and 10mg.

0126

SEX DIFFERENCES IN SLOW WAVE ACTIVITY AND THETA
SPECTRAL POWER DENSITY WITH TIAGABINE

Hall JM'?, Dodson ER'?, Schweitzer PK', Walsh JK'*

!Sleep Medicine and Research Center, St. John’s Mercy Medical
Center/St. Luke’s Hospital, St. Louis, MO, USA, *Department of
Psychology, Saint Louis University, St. Louis, MO, USA

Introduction: The GABA reuptake-inhibitor tiagabine increases EEG
spectral power density in SWA and theta frequencies. We examined
whether sex affects spectral power response to tiagabine.

Methods: Power density was calculated for NREM (stages 1, 2, 3, and
4) during a baseline night (14m, age=28.7 +/- 12.1; 14f, age=27.6 +/-
8.5), a night with 8mg tiagabine (7m, age=25.0 +/- 5.71; 71, age=30.14
+/- 10.96), and during the fourth night of sleep restriction to 5 hours
(Tm, Age=28.14 +/- 7.27; 7f, Age=25.0 +/- 4.76). Power density was
calculated for each 1-Hz band up to 16 Hz, as well as for slow wave ac-
tivity (SWA; 0.75-4.5 Hz) and theta (4.75-7.75 Hz) bands. ANCOVAs,
covarying for age, compared males vs. females for 1) absolute spectral
power at baseline, 2) relative (to baseline) spectral power with tiagabine,
and 3) relative spectral power during sleep restriction.

Results: Baseline absolute spectral power from 1-4 Hz and for SWA
was greater for females than males (p<0.05 for all). With tiagabine, fe-
males had greater relative spectral power than males from 1-8 Hz and for
SWA and theta (p<0.05 for all). After sleep restriction, relative spectral
power from 3-6 Hz was greater for females compared to males (p<0.05
for all).

Conclusion: Relative spectral power density in SWA and theta frequen-
cies with tiagabine is greater in females than males. Differences in body
weight may contribute to the sex difference in drug response. However,
the consistent observation that females have more slow wave activity
at baseline and have a larger increase in SWA with sleep loss as well
as with tiagabine suggests that heightened EEG synchrony in females
may be related to biological sex differences such as GABA-A receptor
density or sex specific neurosteroids.

Support (optional): Cephalon, Inc.
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MODAFINIL AMELIORATES SLEEP-DEPRIVATION
IMPAIRMENTS ON PAVLOVIAN FEAR CONDITIONING
Cai DJ', Shuman T', Woiwode E', Gorman MR', Anagnostaras SG'*?
Psychology, UCSD, La Jolla, CA, USA, *Program in Neurosciences,
UCSD, La Jolla, CA, USA

Introduction: Inadequate sleep, both acute and chronic, is becoming in-
creasingly common in our 24-hour society. Recent studies suggest sleep
is critical to consolidation of hippocampal-dependent memories (i.e. ver-
bal learning) in human subjects. This current study aims to use a mouse
model in assessing 1) the impact of sleep deprivation for Pavlovian fear
conditioning and 2) the efficacy of modafinil, a novel wake-promoting
drug, to ameliorate memory impairments caused by sleep deprivation.

Category C—Pharmacology

Methods: A low dose of modafinil (0.75mg/kg, i.p.) or vehicle was ad-
ministered 15 minutes prior to fear conditioning training, consisting of
a paired tone and footshock. During the first light phase (12 hours) after
training, half of the mice were sleep deprived by gentle poking with a
wooden dowel. The control group was allowed to sleep during the light
phase and was gently poked during the dark phase to control for non-
sleep related consequences of poking across groups. Following 72 hours
after training, all mice were tested for contextual and cued fear.
Results: Sleep deprivation disrupted contextual memory. Modafinil res-
cued the effects of sleep deprivation, restoring contextual memory to the
level of non-deprived controls.

Conclusion: This provides further evidence that sleep plays an impor-
tant role for memory and the lack of sleep may cause detriments for con-
solidation processes. In addition to modafinil’s use as a wake-promoting
agent, it may also be used to ameliorate sleep-deprivation-related mem-
ory impairments.
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ANALYZING THE TIME COURSE OF PERFORMANCE
EFFECTS OF A HYPNOTIC DRUG

Carfagno ML, Lipschitz A, Ball W

GlaxoSmithKline, King of Prussia, PA, USA

Introduction: Studies of performance effects of GABA-A agonist
hypnotics have produced inconsistent findings. We hypothesized that
a consistent profile could emerge from systematic hourly tabulation of
double-blind placebo-controlled studies of cognitive and psychomotor
data. Using racemic zopiclone, a GABA-A agonist hypnotic only avail-
able in Europe, effects were sought in separate analyses of coordination,
arousal, attention, sway, memory, sleep latency and driving ability.
Methods: Searches of the MEDLINE and SearchLight databases were
used to find experimental studies on cognitive or performance effects,
which were tabulated into hourly reports where similar tests were clus-
tered into specific domains of cognitive and psychomotor function.
Results: Thirty-two racemic zopiclone studies were chosen for review.
Racemic zopiclone showed statistically significant decrements compared
to placebo across a broad range of measures for up to 8 hours. Beyond
8 hours the behavior most consistently affected was driving (simulator
driving and road driving), with impairments in lateral tracking demon-
strated in 4 of the five studies 9 or 10 hours after dosing. Visual saccade
measures also showed a persistent effect: three of the six studies found
impairments 10 hours after dosing. A significant effect was seen on sleep
latency 9 and 12 hours after dosing, but not from 14 to 22 hours. Impair-
ments appeared in other measures less consistently.

Conclusion: Systematic tabulations of cognitive and performance mea-
sures across studies may help to determine the most appropriate mea-
sures for assessing effects of hypnotics at different time points. More
statistically significant impairments presented in tests of driving perfor-
mance, visual saccades, and sleep latency than in other tasks tested eight
or more hours after dosing with racemic zopiclone. Whether a similar
pattern will emerge with other hypnotics is not known at present. Quali-
fications to the method will be discussed.
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IN WHICH TESTS DO ZOLPIDEM RESIDUAL EFFECTS
PERSIST LONGEST?

Carfagno ML', Lipschitz A', Sethi K’

GlaxoSmithKline, King of Prussia, PA, USA, *Department of
Psychology: Health Psyhcology and Behavioral Medicine, University
of North Texas, Denton, TX, USA

Introduction: Many tests been administered to assess the cognitive and
motor impairments produced by zolpidem, but their results are often in-
consistent or contradictory. To resolve these, we reviewed the hourly
findings from the double-blind placebo-controlled studies that quantified
the cognitive and psychomotor effects of ingesting zolpidem. Differen-
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tial effects were sought in separate analyses of coordination, arousal,
attention, sleep latency and driving ability.

Methods: Searches of the MEDLINE and SearchLight databases lo-
cated 28 experimental studies of the effects of zolpidem on cognition or
performance. The findings in these studies were tabulated and mapped
into hourly reports of test results.

Results: Most studies reported significant impairments extending for at
least 3 hours after dosing with 10mg of zolpidem. Tests of digit symbol
substitution, night-time postural sway, delayed free recall, and sleep la-
tency continued to show statistically significant effects for five or more
hours after dosing. On tests of simple reaction time, choice reaction time,
divided attention, Sternberg numeric working memory, immediate free
recall and driving, statistically significant impairments were not present
five or more hours after dosing.

Conclusion: In an hour-by-hour tabulation of cognitive and perfor-
mance measures after ingesting zolpidem, significant medication effects
continued for five or more hours in tests of some -but not all - domains.
When adjusted for confounding factors, differences in the persistence of
significant impairments may reflect differences in the sensitivity of the
tests to the effects of zolpidem.
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INFLUENCE OF SLEEP EXTENSION ON CIRCADIAN
TIMING OF SLEEP

Adams SA, Wright KP

Integrative Physiology, Sleep and Chronobiology Laboratory,
University of Colorado, Boulder, CO, USA

Introduction: More than one-third of adults in the USA obtain <6.5h
sleep per night, a sleep duration that is considered inadequate. When
adults maintain ~8h adequate sleep schedules, sleep is initiated on aver-
age ~2h after the dim light melatonin onset (DLMO). The aim of the cur-
rent study was to determine the influence of short sleep schedules and of
sleep extension on circadian phase and the phase angle of entrainment.
Methods: Twenty-two subjects (10 women, 12 men) aged 22.7+4.2 with
habitual short sleep schedules participated. After 2-weeks of maintain-
ing their habitual ~6h sleep schedules at home, participants completed a
24h laboratory visit to assess circadian phase. Twelve subjects were then
randomly assigned to extend their sleep by ~2h per night and the remain-
ing ten were assigned to maintain their habitual short sleep schedule for
another 2-weeks. Circadian phase was then reassessed. Phase angle of
entrainment was defined as the time between DLMO and habitual bed-
time. Sleep schedules were verified with actigraphy.

Results: Bedtime occurred ~4h after DLMO in subjects who maintained
~6h sleep schedules. A significant change in phase angle of entrainment
was found for subjects who extended their sleep (p< 0.05) such that bed-
time occurred ~2.7h after DLMO. This change in phase angle of entrain-
ment was mainly due to the change in bedtime and not a change in the
clock hour of the DLMO.

Conclusion: Short sleep schedules of ~6h per night resulted in subjects
initiating sleep at a later internal biological time than previously reported
for adults with ~8h adequate sleep schedules. Sleep extension altered
the phase angle of entrainment such that sleep occurred at an earlier bio-
logical time more similar to habitual ~8h sleepers. Thus, alterations in
the phase angle of entrainment may contribute to the physiological and
behavioral changes reported to be caused by short sleep schedules.
Support (optional): American Sleep Medicine Foundation, NIH
HLO081761, NIH MO1RR00051, and the Undergraduate Research Op-
portunities Program in collaboration with the Howard Hughes Medi-
cal Institute and the Biological Sciences Initiative at the University of
Colorado at Boulder.
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ACHIEVING A COMPROMISE PHASE POSITION FOR
PERMANENT NIGHT SHIFT WORK USING SCHEDULED
BRIGHT LIGHT AND DARKNESS

Smith MR'?, Eastman CI'?

'Neuroscience, Rush University, Chicago, IL, USA, *Behavioral
Science, Rush University, Chicago, IL, USA

Introduction: This is the third in a series of studies designed to produce
and maintain a compromise phase position for permanent night work, in
which the sleepiest time of the circadian cycle is delayed out of the night
work period and into the first half of daytime sleep, improving night shift
alertness and subsequent daytime sleep, but not precluding late night-
time sleep on days off.

Methods: Subjects underwent 3 night shifts (23:00-7:00), had two days
off, and then completed 4 more night shifts. During night shifts, an ex-
perimental group (n=12) received five 15-minute light pulses (~ 3,200
lux, ~1,100 pW), interspersed by 45 minutes of room light. The first
pulse began at 00:45 and the last pulse ended at 5:00. They wore dark
sunglasses (~ 15% transmission) when outside. Home sleep episodes in
darkened bedrooms occurred from 8:30-15:30 after night shifts, except
for sleep before days off which was 8:30-13:30. Sleep episodes were
from 3:00-12:00 on days off. Subjects went outside for >15 minutes af-
ter awakening to receive a “light brake” to keep them from delaying past
the compromise phase position, defined as a dim light melatonin onset
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(DLMO) of 3:00. A control group (n=12) remained in room light dur-
ing night shifts, wore lighter sunglasses (~ 36% transmission), and had
unrestricted sleep and outside light exposure.

Results: The final DLMO for the experimental group was significantly
later than the control group (4:34 + 1.5 vs. 00:39 £ 2.9 h, p < 0.001).
Experimental subjects had faster and less variable reaction times during
night shifts.

Conclusion: Circadian phase for the experimental group was close to
the target compromise phase position, with concomitant improvements
in nighttime performance, relative to a control group.

Support (optional): RO1 OH003954
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SYSTEMATIC INDIVIDUAL DIFFERENCES IN CIRCADIAN
CONTRIBUTION TO NEUROBEHAVIORAL IMPAIRMENT
DURING SLEEP DEPRIVATION

Van Dongen H, Grant DA, Belenky G

Sleep and Performance Research Center, Washington State University,
Spokane, WA, USA

Introduction: Neurobehavioral impairment due to sleep deprivation
exhibits substantial, replicable individual variability. Per the two-pro-
cess model, neurobehavioral impairment reflects sleep homeostasis
and circadian rhythm. We examined whether individual differences in
these distinct processes are also replicable, considering two different
implementations of the model. Model 1: Y~(SO-1)*exp(RATE*(TW-
T))+AMP*sin(2pi*(T-PH)/24)+BL. Model 2: Y~-S0*exp(RATE*(TW-
T))+AMP*sin(2pi*(T-PH)/24)+BL. Here T is clock time, TW awaken-
ing time, PH circadian phase, and SO two different representations of
initial homeostatic level. Model parameters are RATE for homeostatic
build-up rate, AMP for amplitude of circadian rhythm, and BL for base-
line performance capability.

Methods: As part of a larger study, 10 healthy young adults (7 females;
age 22-40; intermediate circadian phase preference) underwent two
36h total sleep deprivation sessions, each preceded by two 12h base-
line nights (22:00-10:00) to satiate sleep need. Neurobehavioral perfor-
mance was tested every 2h on the psychomotor vigilance task (PVT).
For each sleep deprivation session, models 1 and 2 were fitted to PVT
lapses (reaction times > 500ms) using nonlinear mixed-effects regres-
sion. Random effects were included for parameters expected to vary
among individuals: RATE, AMP, BL. Subject-specific empirical Bayes
estimates of these parameters were subjected to random-effects ANOVA
to estimate replicability of the individual differences, as quantified with
the intraclass correlation coefficient (ICC).

Results: For model 1, replicability was 30% for RATE, 59% for AMP,
and 69% for BL. For model 2, replicability was 72% for RATE, 60%
for AMP, and 69% for BL. In both models, RATE and BL parameter
estimates were highly correlated (1>0.94).

Conclusion: Two components of the replicable individual differences
in neurobehavioral impairment from sleep deprivation, homeostatic
build-up rate and circadian amplitude, each separately showed fairly
high within-subject replicability depending on model parameterization.
Here homeostatic build-up rate could not be estimated independently
of baseline performance. Systematic individual differences were shown
reliably, however, for the contribution of circadian amplitude to PVT
performance impairment during sleep deprivation.

Support (optional): NIH grants HL70154 and RR00040 and USAM-
RMC award W81XWH-05-1-0099.
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ASSOCIATION BETWEEN REST/ACTIVITY RHYTHMS AND
MORTALITY IN COMMUNITY-DWELLING OLDER MEN
Paudel ML, Taylor BC'*3, Ancoli-Israel S*, Stone KL, Tranah G,
Redline S°, Cummings SR’, Ensrud KE"*3

'Division of Epidemiology and Community Health, University of
Minnesota-Twin Cities, Minneapolis, MN, USA, *Center for Chronic
Disease Outcomes Research, Veterans Affairs Medical Center,
Minneapolis, MN, USA, *Department of Medicine, University of
Minnesota, Minneapolis, MN, USA, “Departments of Psychiatry and
Family & Preventive Medicine, University of California- San Diego,
San Diego, CA, USA, °Californial Pacific Medical Center Research
Institute, San Francisco, CA, USA, ‘Departments of Pediatrics,
Medicine and Epidemiology and Biostatistics, Case Western Reserve
University, Cleveland, OH, USA

Introduction: Prior research has suggested that disruptions in biological
rhythms (including rest/activity) occur with advancing age. However,
the association between rest/activity rhythms and mortality rates in older
adults is uncertain.

Methods: To test the hypothesis that disturbed rest/activity rhythms are
associated with increased mortality rates, we measured activity patterns
using wrist actigraphy for an average of 5.2 nights (range 1-13) in a co-
hort of 3053 community-dwelling men aged 67 and older. Rest/activity
rhythm parameters were obtained through cosinar analysis. Parameters
of interest included acrophase (time of peak activity), amplitude (height
of peak), mesor (mean activity) and F-value (robustness), and were ex-
pressed as quintiles. Vital status, with cause of death verified through
death certificates, was ascertained during an average of 5.9+0.6 years
of follow-up.

Results: After controlling for multiple potential confounders includ-
ing age, race, alcohol, health status, [ADL impairments, cardiovascular
disease, diabetes, cognitive impairment, depressive symptoms and re-
nal function, there was a graded inverse association between amplitude
and mortality rates (p-trend<.001) with higher mortality rates observed
in the lowest quintile of amplitude (Hazard ratio [HR]=2.34, 95%CI,
1.23-4.43) compared with the highest quintile. A similar association
was observed between decreasing F-value and higher rates of mortal-
ity (p-trend=0.002). Mortality rates were greatest for the lowest quin-
tile of F-value (HR=1.88, 95%CI, 1.08-3.25), compared with the high-
est quintile. There was a u-shaped association between mortality rates
and acrophase quintiles, with mortality rates greatest in the highest and
lowest quintiles (HR=1.85, 95%CI, 1.08-3.18) and (HR=1.91, 95%CI,
1.12-3.24) respectively, compared with the third quintile. There was no
association between quintiles of mesor and increased mortality rates (p-
trend=0.442).

Conclusion: Disrupted rest/activity rhythms, especially deviance in
time of peak activity (acrophase), lower peak activity level (amplitude)
and robustness (F-value) are predictors of increased mortality rates in
older community-dwelling men. Further research should examine po-
tential biological mechanisms underlying this association.

0134

PHASE DELAY SHIFTS TO BLUE-ENRICHED VS.
STANDARD POLYCHROMATIC WHITE LIGHT IN
HEALTHY OLDER PEOPLE IN A SEMI-AMBULATORY
SETTING

Scheuermaier KD, Munch M, Guzik A, Silva EJ, Ronda JM, Duffy JF
Brigham and Women’s Hospital-Harvard Medical School, Boston,
MA, USA

Introduction: Light exposure in the late subjective day/ early subjective
night produces phase delays of the human circadian system. This effect
of light is wavelength-dependent, with blue (~460nm) monochromatic
light of 12.1pW/em?2 or 2.8.E+13 photons/cm2/s (equivalent to only ~5
photopic lux) achieving the same phase delays as ~10,000 photopic lux
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of polychromatic light in young subjects. One treatment of age-related
sleep disruption has involved giving evening light exposure to re-align
the timing of the sleep-wake cycle and circadian rhythms, although up
to now only polychromatic white light has been used. The present study
compared the phase delay shift produced by two different fluorescent
lamps, standard polychromatic white vs. blue-enriched polychromatic
white light.

Methods: We recruited older adults free from medical, psychological,
ophthalmologic or sleep disorders for a 13-day semi-ambulatory study.
Subjects remained in the laboratory each evening and night, but were
free to leave during the day. Each was randomized to receive either
blue-enriched or standard white light at the same illuminance level. Af-
ter 3 baseline days, on Day 4 they underwent a 24h constant posture in
dim light (CP) to assess their melatonin rhythm. On days 5 to 8, they
received evening light exposure for 2h starting 3h before bedtime. On
day 9, they underwent a second CP to reassess their melatonin rhythm.
Dim light melatonin onset from plasma or saliva (assayed using a direct
RIA, ALPCO Diagnostics) was used as a marker of circadian phase.
Between-group comparisons were made using a t-test.

Results: We studied 10 subjects (mean age=63.3 [57-79], 4M). We
were able to assess the phase shift for only 4 of the 5 subjects in the
blue-enriched group because one subject’s melatonin was completely
suppressed during the second CP. Mean illuminance (+SD) in the blue-
enriched and standard white light groups was 1.07.E+15 + 0.07.E+15
photons/cm2/s and 1.025.E+15 + 0.12.E+15 photons/cm2/s, respec-
tively (p=0.6). Mean phase delays (£SD) of 116+48min and 101+32min
were obtained in the blue-enriched and standard white light groups, re-
spectively (p=0.5).

Conclusion: At the same illuminance levels, both light sources produced
phase delays of similar magnitude in these healthy older people. Addi-
tional studies will be needed to determine whether differences between
these light sources would be produced using light of a lower illuminance
or with shorter duration light exposures.

Support (optional): These studies were supported by NIH grant
AG06072 and were conducted in a GCRC supported by RR02635. KS
is supported by an NRSA fellowship from T32 HL07901-09. Standard
and blue-enriched polychromatic white lamps were provided by Philips
Lighting B.V.
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ALTERED CIRCADIAN PROFILES OF ENDOGENOUS
MELATONIN IN PATIENTS WITH RETINITIS PIGMENTOSA
Chung SA', Kamer L*!, lonescu D?, Driver H, Heon E>*, Flanagan
Jo2, Shapiro CM"*3

Psychiatry, Toronto Western Hospital, UHN, Toronto, ON, Canada,
Institute of Medical Science, University of Toronto, Toronto, ON,
Canada, *Ophthalmology, University Health Network, Toronto, ON,
Canada, “Medicine, Queen’s University, Kingston, ON, Canada,
SOphthalmology, Sick Kids Hospital, Toronto, ON, Canada, *Visual
Sciences, University of Waterloo, Waterloo, ON, Canada

Introduction: Light is the main synchronizer of circadian rhythms via
the pineal hormone, melatonin. We and others have shown that visually
impaired individuals with retinitis pigmentosa (RP) have a higher inci-
dence of sleep disturbances. To investigate this phenomenon further, we
assessed the circadian patterns of melatonin secretion, daytime sleepi-
ness and alertness in blind RP patients.

Methods: Twelve RP patients with non-recordable electroretinogram
responses and less then 20 degrees of central visual field were compared
to 12 controls with normal vision, matched for age and body mass index.
Salivary melatonin levels were obtained for 44 hours, at two-hourly in-
terval from 07:00 to 23:00. Alertness and daytime sleepiness were mea-
sured using the maintenance of wakefulness test (MWT) and multiple
sleep latency test (MSLT), respectively.

Results: The expected nocturnal melatonin rise seen in controls was ab-
sent in the RP patients who exhibited consistently significantly higher



melatonin values during the day. Peak melatonin levels at 11:00 in the
RP patients were higher than in the control group (p=0.002). At 11:00
the RP patients also had more daytime sleepiness and more difficulty
staying awake, with a mean sleep onset latency of 7+5 min versus 19+1
min for the controls on the MSLT (p=0.001), and 21+ 9 min versus 29+1
for the controls on the MWT (p=0.006).

Conclusion: The circadian rhythm of melatonin secretion in blind RP
individuals was significantly different to that of normally sighted con-
trols, suggesting that the photic input to the suprachiasmatic nucleus
may be altered by photoreceptor degeneration. Higher daytime mela-
tonin levels were associated with daytime sleepiness in the RP patients,
indicating that abnormally timed melatonin may induce sleepiness in
this population.

0136

NEUROBEHAVIORAL PERFORMANCE IN OLDER ADULTS
LIVING ON A 20H DAY

Silva EJ', Ronda JM"?, Czeisler CA"?, Duffy JF"?

'Division of Sleep Medicine, Brigham & Women’s Hospital, Boston,
MA, USA, *Division of Sleep Medicine, Harvard Medical School,
Boston, MA, USA

Introduction: Performance has been shown previously to be affected by
both homeostatic and circadian processes. Forced-desynchrony studies
have quantified the magnitude of the effect of these processes, although
primarily in young adults. The present analysis aims to assess how time
awake and circadian phase affect performance on two different tasks in
a group of older adults living on a 20h day.

Methods: Ten healthy subjects (age 64.00+5.98, 5f) participated in
a study consisting of 3 baseline days followed by 18, 20h forced-de-
synchrony “days” (13.33h wake). A 4-min addition test (ADD) and a
10-min psychomotor vigilance test (PVT) were administered every 2h
beginning 2h after scheduled waketime. Core body temperature (CBT)
data were collected throughout the study to assess circadian phase. Per-
formance data from each subject were binned into 2h “time awake” bins
and 60 degree “circadian phase” bins. Within-subject averages for cor-
rect additions, PVT median reaction time (RT) and number of lapses
(RT>500 msec) were analyzed via mixed model analysis for factors
TIME AWAKE and CIRCADIAN PHASE.

Results: Performance degraded as time awake increased, with a signifi-
cant main effect of TIME AWAKE on all measures (p<0.01). There was
also a significant main effect of CIRCADIAN PHASE on all measures
(p<0.01), with worst performance surrounding the CBT minimum, be-
tween 300 and 60 degrees. There was a significant interaction between
TIME AWAKE and CIRCADIAN PHASE on PVT lapses (p<0.05).
Conclusion: In these older subjects, we observed a significant effect
of TIME AWAKE and CIRCADIAN PHASE on two different perfor-
mance tasks. In PVT lapses, where there was a significant interaction of
main effects, circadian phase had an increasing effect on performance as
time awake increased. Future studies which include additional measures
of performance and comparisons between young and older subjects are
needed to determine if these effects are of similar magnitude.

Support (optional): NIH-AG06072; NIH-AG09975; NIH-RR02635
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LINEAR DISSIPATION OF HOMEOSTATIC SLEEP
PRESSURE ACROSS THE NIGHT BETWEEN THE
TWENTIES AND THE SIXTIES

Massicotte-Marquez J, Robillard R, Kawinska A, Frenette S, Paquet J,
Carrier J

Centre d’etude du sommeil, Hopital du Sacre-Coeur de Montreal,
Montreal, QC, Canada

Introduction: The decline in slow-wave activity (SWA) across the night
is thought to reflect the dissipation of homeostatic sleep drive. Studies
suggested age-related changes in the function (linear vs. exponential)
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and in the slope underlying this decline. We evaluated if SWA in men
and women dissipates differently with increasing age across topographi-
cal locations.

Methods: The sleep of 87 healthy volunteers (48 young, 20-30y and 39
middle-aged, 40-60y) was analyzed. Spectral analysis in SWA (1.00-
5.00Hz) was performed per N-REM periods for Fpl, F3, C3, P3, and
O1 (expressed as % of the night). Linear and exponential decay func-
tions were applied on individual datasets for each derivation. ANOVAs
(2 age groups*2 genders*5 derivations) were performed on goodness of
fit coefficient (R2), slope, and intercept calculated individually for each
derivation.

Results: For 77% young (18F-19M; 23.7y+2.4) and 87% middle-aged
subjects (20F-14M; 53.8y+3.7; 42, n.s.), R2 of exponential fit was not
significantly higher than of linear. Subsequent analyses were performed
with this subsample of subjects using linear fit. Anterior derivations
(FP1+F3) showed better fits than in posterior derivations (P3+O1).
Slopes differed between age groups and across derivations: middle-aged
subjects had a smaller SWA decay rate (p<0.004) and anterior regions
showed a steeper SWA decay (p<0.001). SWA intercept was higher in
young subjects (p<0.001), in anterior derivations (p<0.000) and tended
to be higher in women (p<0.07).

Conclusion: For 80% of subjects between their twenties and sixties,
linear function adequately explained SWA decline across the night with
no significant impact of age on this proportion. In these subjects, ante-
rior derivations better fitted linear model and had a steeper decline of
SWA than posterior derivations. The dynamic of homeostatic dissipation
was similar in men and women. Our results support the notion that age-
related shallower dissipation of sleep homeostatic drive is similar across
scalp topography and between genders.

Support (optional): Canadian Institutes of Health Research and Fonds
de la Recherche en Sante du Quebec.
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ADAPTATION OF THE HUMAN CIRCADIAN SYSTEM BY
PRIOR LIGHT HISTORY

Chang A", Scheer FA"?, Czeisler CA'*

"Medicine, Brigham & Women’s Hospital, Boston, MA, USA,
2Harvard Medical School, Boston, MA, USA

Introduction: Light is the most potent stimulus to suppress melatonin
secretion and shift the phase of the endogenous circadian timing sys-
tem. However, the effects of the preceding light history on the sensitiv-
ity of the circadian system to subsequent light exposure are less well
understood. Therefore, we tested the hypothesis that prior light history
modulates the sensitivity of the human circadian timing system to sub-
maximal light stimuli, as assessed by: a) the magnitude of melatonin
suppression; and b) the phase delay of the melatonin rhythm.

Methods: Thirteen healthy young adults (6 females; 18-30 years of age)
completed a 32-day inpatient protocol and were included in this analysis.
Each subject was exposed to four 6.5-h light stimuli: two control dim-
light exposures (0.16uW/cm2;~0.5 lux) and two experimental bright
light exposures (23uW/cm2;~90 lux). Each control and experimental
light exposure was preceded by 3 days of either very dim light (~0.5
lux) or typical indoor light level (~90 lux) throughout the waking epi-
sode, in counter-balanced order. Plasma melatonin was sampled hourly
during constant posture conditions in dim light prior to, during, and fol-
lowing the 4 light exposures. Melatonin suppression was calculated as
the relative change in area under the curve comparing each 6.5-h light
exposure with the 6.5-h time window, 24 hours earlier. Phase shifts were
calculated by comparing the midpoint of the melatonin profile on the
day following the light exposure with that on the day preceding the light
exposure. T-tests were used to compare the melatonin suppression and
phase shift results between very dim and brighter prior light conditions.
Results are reported as mean+SEM with significance of p<0.05.
Results: Melatonin suppression in the very dim and brighter prior
light conditions were 85.05% + 4.13 and 53.80% + 7.21, respectively
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(p=0.001). Phase delays in the dim and brighter prior light conditions
were 1.67 h+0.12 and 0.98 h + 0.12, respectively (p=0.004). We found
significant adaptation (sensitization) of both melatonin suppression
(58% increase) and phase shifts (70% increase) when the experimental
light exposures followed the very dim background light level than the
brighter light level.

Conclusion: The light intensity preceding a light exposure modulates
the sensitivity of the human circadian timing system to that light expo-
sure.

Support (optional): GCRC RR02635, RO1HL77453, F32HL078360,
FAJL supported by Pickwick Fellowship
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INFLUENCE OF ENDOGENOUS CIRCADIAN SYSTEM,
PHYSICAL EXERCISE, AND THEIR INTERACTION ON
CARDIOVASCULAR RISK FACTORS

Scheer FA'"?, Hu K'?, Evoniuk H', Kelly EE', Malhotra A'?, Hahn M,
Laker MD', Patel J', Smales C', Shea SA'?

'Medical Chronobiology Program, Division of Sleep Medicine,
Brigham and Women’s Hospital, Boston, MA, USA, ?Division of Sleep
Medicine, Harvard Medical School, Boston, MA, USA

Introduction: The risk of adverse cardiovascular events has a day/night
pattern peaking in the morning (~9AM), possibly related to a day/night
pattern of behavioral triggers, circadian factors, and/or their interaction.
Irregular physical exertion can be a trigger for myocardial infarction in
vulnerable people. We tested the effect of 1) the circadian system; 2)
physical exercise; and 3) their interaction, on hemodynamic, autonomic,
and hemostatic markers of cardiovascular risk.

Methods: 12 healthy adults (6 female) underwent a 13 day protocol
in dim light, wherein subjects performed exercise at all phases of the
circadian cycle. This was achieved by scheduling 12 recurring 20-hour
‘days’. On each ‘day’ subjects performed a 15-min exercise test (cycling
60% HRmax), preceded and followed by 20-min rest periods. Body
temperature was used to assess circadian phase (the fitted minimum was
assigned 0°). Data were binned in 60°-bins and analyzed with Mixed
Model ANOVA.

Results: There were significant circadian rthythms in systolic blood pres-
sure (peak 240°; equivalent to ~9 PM in these subjects), heart rate (peak
180°-240°), plasma epinephrine (peak 120°), plasma norepinephrine
(peak 180°-240°) and cardiac vagal markers (trough at 180°). The most
rapid increase in epinephrine occurred at ~60° (equivalent to ~9AM).
The impact of the circadian system on plasma epinephrine (peak-trough
change: 115% during baseline and 78% during exercise) was similar to
the impact of exercise itself (83% increase from rest). There were no
significant circadian rhythms in diastolic blood pressure or whole blood
platelet aggregation. There was no statistical interaction between circa-
dian and exercise effects except for vagal markers, where the circadian
rhythm disappeared during exercise.

Conclusion: These data demonstrate significant effects of the circadian
system on hemodynamic and autonomic function, but not on hemostat-
ic function. These potential risk factors did not peak at the vulnerable
circadian phase equivalent to 9 AM. These data suggest that circadian
rhythms in cardiovascular function in young healthy subjects may ac-
tually be cardioprotective. Alternatively, the rate of change of cardio-
vascular risk markers—rather than the absolute value—may be more
relevant to the timing of cardiovascular events. Finally, the day/night
distribution of potential behavioral triggers are likely to interact to affect
the pattern in overall risk.

Support (optional): NIH RO1 HL76409; K24 HL076446 in support
of SAS; Pickwick Fellowship in support of FAJLS; NCRR GCRC MO01
RR02635
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ENDOGENOUS CIRCADIAN RHYTHM OF ACTIVITY IN
HUMANS

Shea SA™?, Hu K'?, Scheer F'?

'Medical Chronobiology Program, Division of Sleep Medicine,
Brigham & Women'’s Hospital, Boston, MA, USA, *Division of Sleep
Medicine, Harvard Medical School, Boston, MA, USA

Introduction: Day/night activity patterns that persist in constant dark-
ness have been found in many species. Such ‘free-running’ activity pat-
terns have been used as circadian phase markers, but in animal studies
the endogenous circadian cycle is often not uncoupled from the sleep/
wake cycle. It is possible in humans to uncouple circadian rhythms from
the sleep/wake cycle by use of a forced desynchrony (FD) protocol, and
thereby uncover any true endogenous circadian pattern of activity.
Methods: 10 healthy adults underwent activity recording each minute
using Actigraphy for 2 weeks of a regular sleep/wake schedule at home,
followed by a 13 day FD protocol in dim light in a laboratory. In the FD
subjects were scheduled to 12 recurring 20-h ‘days’, involving 13.33 h
scheduled wakefulness and 6.67 h scheduled sleep each ‘day’. On each
wake period subjects performed a test battery, and thereafter remained
awake and free to perform spontaneous activities, excluding exercise
and sleep. Body temperature was used to assess circadian phase (the
fitted minimum was assigned 0°). Activity data were binned in 60°-bins
and subject to cosinor analysis.

Results: As expected, there was a clear day/night pattern of mean activ-
ity in the home environment (mean activity: 234 arb units/min; ratio
of activity during scheduled sleep to wakefulness was 1:15). Average
activity was significantly reduced in the FD (mean: 97 arb units/min;
with a less pronounced scheduled sleep/wake ratio of 1:8). Analyzing
the free-times during wakefulness in the FD, despite constraints on ac-
tivity imposed by being confined to a laboratory, the subjects exhibited
a significant circadian rhythm in activity (p = 0.008) with a minimum at
0° circadian phase (~5 AM in this group), a peak at 180° (~5 PM), and a
peak-to-trough change of 30% of the daily average. The standard devia-
tion of activity fluctuations also exhibited similarly significant circadian
rhythmicity with identical phases of the peak and trough.

Conclusion: In the FD protocol, mean and variability of activity are
driven by the endogenous circadian system to lower values in the middle
of the biological night and higher values in the biological day. We specu-
late that if preferred times to be more active in unconstrained conditions
coincide with the endogenous circadian rhythm of activity this would
have implications for the optimal time to perform work or volitional
exercise, and deserves further study.

Support (optional): NTH RO1 HL76409; K24 HL076446 in support of
SAS; NCRR GCRC M01 RR02635
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REDUCTION OF SCALE-INVARIANT ACTIVITY CONTROL
WITH AGING AND ALZHEIMER'’S DISEASE: POSSIBLE
INVOLVEMENT OF THE CIRCADIAN PACEMAKER IN
MULTISCALE REGULATION OF HUMAN ACTIVITY

Hu K, van Someren E*, Shea SA', Scheer FA'

'Division of Sleep Medicine, Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, USA, *Netherlands Institute for
Neuroscience, Amsterdam, Netherlands

Introduction: Activity fluctuations in humans and other animals dis-
play an intrinsic scale-invariant, or fractal, pattern that persists over a
wide range of time scales from minutes to at least ~24 h. The scale-
invariant pattern can be characterized by a specific power-law increase
in the fluctuation amplitude as a function of the time scale. In experi-
mental animals, lesioning the suprachiasmatic nucleus (SCN) abolishes
the scale-invariant behaviors at time scales > ~3.6 hours, indicating that
the SCN influences activity regulation at multiple time scales. Since the
SCN’s function has been reported to degrade with aging and in Alzheim-



er’s disease (AD), we hypothesize that there could be an SCN-related
disturbance in the scale-invariant activity regulation in these groups.
Methods: We studied (1) 13 young control subjects; (2) 13 elderly con-
trol subjects; (3) 13 elderly diagnosed with early AD; and (4) 14 elderly
diagnosed with advanced AD. Activity was continuously recorded us-
ing wrist-actigraphy over one week, while subjects maintained regular
sleep/wake schedules. Detrended fluctuation analysis (DFA) was used
for assessment of scale-invariant patterns in activity fluctuations during
scheduled wakeful periods.

Results: Activity in healthy young controls during wakefulness exhib-
ited robust scale-invariant patterns at time scales from minutes to 10
h, characterized by a DFA scaling exponent, 0=0.93+0.02 (mean+SD).
Compared to this control group, the scale-invariant patterns were sig-
nificantly altered at time scales >2h in elderly controls (0=0.82+0.03;
p=0.0018), and were progressively altered further in early AD
(0=0.80+0.03; p=0.0003) and advanced AD groups (0=0.68+0.02;
p<0.0001). The reduction in scale invariance in the advanced AD group
resembled the loss of scale invariance at large time scales previously
observed after lesioning of the SCN in experimental animals.
Conclusion: AD has a significant influence on scale-invariant activity
control in humans during wakefulness over time scales from ~2 up to 10
hours. The reduction in scale-invariant activity regulation with AD may
be a reflection of disturbances within the SCN.

Support (optional): Supported by HL076446 and Pickwick Fellow-
ship
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CHRONIC ETHANOL DISRUPTS CIRCADIAN SLEEP AND
ACTIVITY RHYTHMS IN THE SYRIAN HAMSTER

Brager AJ', Ruby CL!, Hammer SB’, Prosser RA?, Glass JD'
Biological Sciences, Kent State University, Kent, OH, USA,
2Biochemistry & Cellular & Molecular Biology, University of
Tennessee, Knoxville, TN, USA

Introduction: Alcoholism is associated with various sleep pathologies,
including sleep fragmentation. To study this, we assessed circadian ac-
tivity patterns in Syrian hamsters undergoing chronic, long-term alcohol
administration.

Methods: Male Syrian hamsters maintained under a 14L:10D photo-
cycle received water (n=5) or 20% ethanol (n=5) as their sole fluids
throughout the study. General circadian locomotor activity was mea-
sured using motion detectors interfaced with a computerized data acqui-
sition system. Activity measurements were averaged over a 2 wk period
beginning 2 wks after ethanol introduction.

Results: There were no differences in total activity bouts averaged over
the 24 h circadian day between the ethanol and water drinkers (16.8
+/-1.54 vs. 17.5 +/-1.58, respectively; p<0.26). However, there were sig-
nificant differences in the distribution of bouts during the light and dark
phases. Activity bouts during the light phase for the ethanol and water
drinkers averaged 10.58 +/-0.97 vs. 8.50 +/-0.87, respectively (p<0.001),
and activity bouts during the dark phase for ethanol and water drinkers
averaged 6.30 +/-0.58 vs. 8.88 +/-0.81, respectively (p<0.001). Total du-
ration of dark phase activity (alpha) did not differ between groups (10.64
+/-.09 vs. 10.56 +/-.08, respectively; p,0.78).

Conclusion: Fragmented sleep is problematic with alcoholism. This
analysis revealed an increased incidence of sporadic activity during the
light phase (sleep period) in the ethanol group. Although sleep per se
was not measured, these results are evidence that in this animal model,
the patterns of sleep and activity are significantly altered by chronic al-
cohol consumption

Support (optional): NIH grant AA015948 to RAP and JDG.
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TREATMENT RESPONSE OF PATIENTS WITH DELAYED
SLEEP PHASE WITH CO-EXISTENT SLEEP-DISORDERED
BREATHING AND PSYCHIATRIC DISORDERS

Johnson KG, Singh A, Donepudi R, Thomas RJ

Sleep Medicine, Beth Israel Deaconess Medical Center, Boston, MA,
USA

Introduction: Patients with delayed sleep phase syndrome (DSPS) fre-
quently have co-morbid psychiatric conditions, but their effects on treat-
ment response is less well known. DSPS patients frequently have ob-
structive sleep apnea (OSA) and in our experience, this affects response
to treatment. We report the incidence of psychiatric conditions and sleep
disordered breathing in this population of patients and how these factors
influence treatment response.

Methods: We retrospectively analyzed 100 patients diagnosed with
DSPS (sleep onset after 1AM and delayed arousal time) who presented
to the sleep disorders clinic. We evaluated the subjective response of
patients after treatment including phototherapy, behavioral therapy, me-
latonin, and CPAP.

Results: The chief presenting complaints included 46 patients with ex-
cessive daytime sleepiness, 61 with sleep-onset insomnia, 31 with sleep-
maintenance insomnia, and 5 with cognitive symptoms. Sixty-eight pa-
tients carried a psychiatric diagnosis of which 50 patients had a history
of depression. Forty-three were diagnosed with OSA with an average
Medicare AHI of 9.1 and RDI of 49.1. Data regarding overall improve-
ment was known in 59 patients (41 improved). 63% of 43 patients with
a psychiatric diagnosis improved, while 88% of 16 patients without
psychiatric history improved (p=.025). 44% of 9 patients with bipolar
improved and 74% of 50 patients without bipolar improved (p=.060). In
43 patients with OSA, 65% of patients improved with treatment, which
was not significantly different from patients without OSA. There was
no significant difference in the number of patients with improvement
based on presenting symptom, depression, severity of OSA, or timing
of sleep onset.

Conclusion: This preliminary analysis suggests that the presence of a
psychiatric disorder with DSP may predispose patients to an unfavorable
treatment outcome. We did not find a difference between response in
patients with and without OSA. We plan to evaluate additional patients
with DSPS and compare treatment response to patients without DSPS.

0144

FREE-RUNNING, BUT NOT ENTRAINED, BLIND
INDIVIDUALS HAVE THE SAME PERIOD UNDER FORCED-
DESYNCHRONY AS IN THE FIELD

Emens J, Rough J, Yuhas K, Songer J, Lewy A

Psychiatry, Oregon Health & Science University, Portland, OR, USA

Introduction: In the majority of blind individuals without light per-
ception, the lack of photic input to the circadian pacemaker results in
rhythms that free-run, usually with a period > 24 h. Such blind free-
runners (BFRs) suffer from recurrent sleep disruption. We have dem-
onstrated that the circadian rhythms of BFRs are affected by unknown
weak time cues (zeitgebers) causing relative coordination. It has been
hypothesized that such weak zeitgebers may lengthen the overall ob-
served period in BFRs. We compared the observed field period in these
BFRs to the intrinsic period measured using forced desynchrony (FD).
We also compared the FD period in entrained and free-running blind
individuals.

Methods: Subjects (2 F, 3 M; 25-60 y.0.) were totally blind adults
in good health. Three were free-running and two were entrained. For
ambulatory studies, saliva samples were collected every 1-2 hours for
17-25 hours at the Oregon Health & Science University Clinical and
Translational Research Center (CTRC) or at home every 3-18 days. Sal-
ivary melatonin concentrations were measured by radioimmunoassay
(ALPCO, Windham, N.H.) and the melatonin onset (MO) was assessed
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using a 0.7 pg/ml threshold. Circadian period was calculated by linear
regression through a series of MOs. Free-running periods were calcu-
lated using MOs that traversed a whole number of circadian beat cycles.
The FD studies were conducted on the CTRC using an imposed 20-h
day (6:40 h sleep, 13:20 h wakefulness) for 120 hours in dim light (<
10 lux). Subjects were in temporal isolation throughout. Saliva samples
were collected every hour for 25 h before and after FD. FD period was
calculated using the difference in MO before and after FD.

Results: The average (+SD) field period in the BFRs (24.47 = 0.07 h)
was the same as the period measured using FD (24.44 + 0.15 h, p =
0.79). The FD period in the entrained blind individuals (24.10 + 0.01 h)
was longer than the field period (24.00 + 0.01 h, p = 0.03) and shorter
than the FD period in the BFRs (p = 0.03).

Conclusion: Although weak zeitgebers do modulate circadian period,
they do not significantly distort the overall field period in BFRs. De-
spite the small sample size, we found that intrinsic period is shorter in
entrained vs. free-running blind individuals. This may be because blind
individuals with intrinsic periods close to 24-hours are more likely to
entrain or because long term entrainment to the 24-hour day shortens
period via after-effects.

Support (optional): Sleep Research Society Foundation Gillin Award,
K23RR017636, and NARSAD Young Investigator Award (to JSE); RO1
EY018312-09A1, ROl HD42125, and RO1 AG21826 (to AJL); and
MO1 RR000334 and UL1 RR024120.
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ASSOCIATION OF A -1420 G POLYMORPHISM IN

A PUTATIVE BMAL1 PROMOTER REGION WITH
CHRONOTYPE IN BRAZILIAN POPULATION SUBSET
Castro R, Pedrazzoli M, Tufik S

Psychobiology Dept, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: Chronotype refers to the individual preference in the tim-
ing for activity and sleep and is influenced by a number of factors, in-
cluding the internal circadian clock. The molecular basis of the circadian
clock relies on interactive feedback loops that comprise diverse clock
genes. Expression of these genes is controlled by a key component, the
heterodimer CLOCK/BMALI. An auxiliary loop is driven by REV-ER-
Balpha and RORalpha which suppress or activate the BMALI transcrip-
tion by binding to the RORE sequences in BMALI1 promoter. In this
study we analyzed the influence of polymorphisms located in selected
regions of BMALI gene including UTR putative promoters sites and
exons correlate of well established functional BMALLI protein domains
in diurnal preference.

Methods: Based on HO questionnaire, 154 samples were classified in
three groups: extreme for morning or evening preference and intermedi-
ates. Polymorphisms in the human BMAL1 gene were identified in En-
semble data bank and TFSEARCH software was used for searching of
RORE transcription factor binding sites. DNA from blood was subjected
to PCR and polymorphisms were screened using the DHPLC system.
The variants were confirmed by direct sequencing in both directions.
Statistical analysis was performed using Software Prism 5.

Results: A polymorphism A -1420 G (rs4757138) in a putative Bmall
promoter region revealed statistically significant difference between ex-
treme eveningness and morningness sample (X2=7.864, p = 0.0024 ).
Conclusion: This study demonstrate that the frequency of A-1420 G was
higher in the extreme morning group, so the polymorphism rs4757138
can contribute to interindividual differences in chronotype.

Support (optional): We thank FAPESP (grants 98/14303-3, and
06/58104-2) and AFIP for the financial support.
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ASSESSMENT OF SALIVARY DIM LIGHT MELATONIN
ONSET (DLMO) AND REPORTED SLEEP IN PRESCHOOL
CHILDREN

Garlo KG', Crossin RA', Carskadon MA?, LeBourgeois MK'*
!Center for the Study of Human Development, Brown University,
Providence, RI, USA, *Psychiatry and Human Behavior, The Warren
Alpert Medical School of Brown University, Providence, RI, USA

Introduction: Circadian rhythms are endogenous cycles approximating
24-hrs that influence the timing of physiological processes and behavior
(e.g., sleep, hormones, attention, performance). Developmental changes
in the circadian system might affect early brain and behavior interac-
tions; however, no data exist for preschoolers. This study reports DLMO
phase in association with parental reported sleep variables for a group of
normally developing preschool children.

Methods: Fourteen healthy preschoolers (6 males; 12 Caucasians; 30-
36 months) with no reported sleep problems were studied during a 5-day
typical sleep-wake schedule measured from daily parental reports and
verified with actigraphy. On day 6, children did not nap and provided
saliva samples by chewing on a dry dental cotton roll for 1-2 minutes.
Saliva was collected under dim light conditions (<40 lux) in the home
environment every 30min for 6hrs (12 samples total) up to an hour past
their average bedtime. Saliva was assayed for melatonin (DLMO deter-
mined with a 4pg/mL threshold). Phase angles were computed between
DLMO and average bedtime, mid sleep time, and rise time as calculated
from days 1-5.

Results: Average DLMO phase was 7:30pm (+42min). Average bed-
time was 20:12pm (+42min), mid sleep time 1:37am (+28min), rise time
7:03am (+29min), and time in bed 10hr51min (+45min). Phase angles
between DLMO and bedtime, mid sleep time, and rise time were 41min
(+42min), 6hr7min (+37min), and 11hr33min (+45min), respectively.
Conclusion: In this group of healthy preschoolers, individual variability
in DLMO and phase angles was substantial. As expected, DLMO phase
in preschoolers occurs earlier than in adolescents and adults. Additional
normative and longitudinal data are needed to describe developmental
changes in the circadian system. Future studies should (a) examine sta-
bility of DLMO in preschoolers; (b) examine DLMO and phase angles
in young children with sleep problems (e.g., sleep onset insomnia); and
(c) explore early evidence of relationships between circadian phase and
chronotype preference.

Support (optional): NIH KO1MH074643 and Sepracor, Inc. ESRC026
Grants to MKL
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ARE THREE 24-HOUR CONSECUTIVE DAYS OF
ACTIGRAPHIC RECORDING SUFFICIENT TO ASSESS

THE SLEEP-WAKE CYCLE CHANGES ASSOCIATED

WITH PREGNANCY AND POSTPARTUM? -PRELIMINARY
RESULTS

Carvalho-Bos S, Marques M, Pereira A, Soares M, Macedo A, Azevedo
M

Institute of Medical Psychology, Faculty of Medicine University of
Coimbra, Coimbra, Portugal

Introduction: Changes of the sleep-wake cycle have been observed
from late pregnancy to postpartum using long term actiwatch registra-
tion. The aim of the present study was to investigate if actiwatch data of
3-4 days activity monitoring were satisfactory to assess the sleep-wake
cycle changes associated with late pregnancy and postpartum.

Methods: Fifty-six pregnant women who were in their last trimester of
pregnancy participated in the study. Seventeen mothers were followed
up at 3 months postpartum and 10 mothers at 6 months postpartum. In
all these occasions women were asked to strap an actiwatch on their non-
dominant wrist for a period of at least three consecutive 24-hour days.
Twenty one non-pregnant women, who were not recently mothers, were



used as a control group. To analyse the actimetry data the Wake Activity
Index (WAI) and the Sleep Inactive Index (SII) were calculated. Mann
Whitney U statistical tests were applied.

Results: WAI was significantly lower at 3 months postpartum (Md=
86.6%; p<.001) and during late pregnancy (Md= 91.0%; p<.001) than
normal (Md= 94.4%). Similar results were obtained when the SII was
considered. The SII at 3 months postpartum (Md= 97.4%) and in late
pregnancy (Md= 97.6%) was significantly lower (p=.029, p=.001, re-
spectively) than normal (Md= 98.7%). At six months postpartum the
WAL and SII values were not significantly different from normal values
(WAL Md= 93.1%; SII, Md= 98.6%; p values>.05).

Conclusion: The sleep-wake cycle was less robust in late pregnancy and
particularly at 3 months postpartum. Short periods of actiwatch record-
ing (at least three 24-hour consecutive days) enabled valuable assess-
ments of the sleep-wake cycle

Support (optional): Funded by Fundagao para a Ciéncia e Tecnologia
de Portugal (FCT/POCI/SAU-ESP/57068/2004) and Programa Opera-
cional Ciéncia e Inovagdo 2010 (POCI 2010) do Fundo Comunitario
Europeu FEDER.
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THE SCHEDULE OF DAY-NIGHT HABITS (SDNH): AN
OBJECTIVE QUESTIONNAIRE TO MEASURE DELAYED
AND ADVANCED SLEEP PHASE DISORDERS

MecDonald DG

Psychological Sciences, University of Missouri, Columbia, MO, USA

Introduction: This is a report on the Schedule of Day-Night Habits
(SDNH), an objective questionnaire designed to provide a reliable as-
sessment of delayed versus advanced sleep phase syndromes (DSPS
versus ASPS). The SDNH consists of 125 true-false items and can be
machine scored. There are four subscales: (1) DSPS - 40 items, (scoring
reversed for ASPS); (2) Consequences - 49 items (e.g., sleep debt be-
haviors); (3) Cognitions - 23 items (e.g., night people enjoy socializing
more); and (4) Parasomnias, 13 items.

Methods: Subjects were 1245 students in introductory psychology
classes at a large Midwestern university who volunteered to complete
the SDNH anonymously for course credit, 580 males and 665 females,
90+% of whom were aged 18-20.

Results: On Scale 1, a strong majority (60-95%) endorsed late night
DSPS lifestyle items, or strongly disagreed with early morning ASPS
choices. There were significant gender differences (p<.001) on 14 of the
40 items, with males scoring more in the DSPS direction in every case
but one (after hours use of cell phones). On Scale 2, a strong majority
(80-95%) answered false to early morning (ASPS) items. On Scale 3,
a strong majority (60-97%) classified themselves as night people, most
alert at night, and preferring a “late to bed and late to rise” lifestyle. On
Scale 4, the most frequently reported parasomnias were: sleep walking
(62%), leg stretching (60%), sleep talking (51%), night sweats (24%),
sleep paralysis (12%), loud snoring (12%), bruxism (11%), and breath-
ing difficulties (7%). Significantly more males than females reported
snoring and sleep walking.

Conclusion: Based on this preliminary analysis we plan additional data
collection (especially with an elderly sample) ultimately to determine
norms for (1) both DSPS and ASPS behaviors by gender, (2) sleep debt
consequences of DSPS, and (3) incidence of various sleep cognitions
and parasomnias in these samples.

Category D—Circadian Rhythms

0149

DIURNAL VARIATIONS OF AMBIENT LIGHT IN A CRITICAL
CARE UNIT

Verceles AC, Patel K, Diaz-Abad M, Shanholtz C, Scharf SM
Pulmonary, Critical Care, and Sleep Medicine, University of Maryland
School of Medicine, Baltimore, MD, USA

Introduction: Light variation is the most important regulator of diur-
nal biologic processes. In a medical intensive care unit (MICU), light
variation may be asynchronous with clock time, or even absent. Absent
circadian variation could affect clinical outcomes.

Methods: We measured ambient light for 48 hours at eye level in vari-
ous locations of our MICU including; 1) four patient rooms with differ-
ent directional orientation (South, West, North, East); 2) at each of two
nursing stations (NS), and 3) outside light through a window. Measure-
ments were collected at 30 second intervals, and divided into periods of
six hours. Levels were plotted across time to determine synchronization
with clock time. The light levels were averaged per period, and ranges
determined. MICU room and nursing station light levels were compared
to outside light.

Results: Ambient light levels were: MICU rm 1 (southward): 0 - 674
lux; MICU rm 2 (westward): 0 - 170 lux; MICU rm 3 (northward): 0 - 48
lux; MICU rm 4 (eastward): 0 -86 lux; NSA:0-57lux ; NSB:0-70
lux. Outdoors 0 - 730 lux. Light peaks occurred at the appropriate time
of day (9 AM - 3 PM). For each area, the difference between daylight
hours and other time periods was statistically significant.

Conclusion: Peak diurnal light levels vary between rooms in the MICU.
Although light levels in our MICU demonstrate variability consistent
with clock time, the overall peak and mean light levels are dismally low
when compared to outdoor light. Only one room had light comparable
to that of the outdoors. The low levels of light, coupled with the dearth
of external stimuli in the MICU may prove inadequate in maintaining
circadian rhythms, and may potentially impact clinical outcomes.
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DAYTIME LIGHT EXPOSURE AND WELL-BEING
AMONG MOTHERS OF LOW BIRTH WEIGHT INFANTS: A
PRELIMINARY REPORT

Lee S, Kimble LP

School of Nursing, Georgia State University, Atlanta, GA, USA

Introduction: Circadian rhythms (CR) influence sleep and wakefulness.
Lights have been identified as the most powerful external cue in regulat-
ing the CR. The dim lights of the neonatal intensive care unit (ICU) are
designed to promote the premature baby’s development. However, this
environment does not promote sleep for adults and may lead to circadian
phase desynchronosis. The purpose of this study was to describe light
exposure level and its relationship to well-being among mothers of hos-
pitalized low birth weight (LBW) infants.

Methods: Eighteen first-time postpartum mothers of LBW infants hos-
pitalized in the ICU participated in this cross-sectional descriptive study.
Objective light exposure and nocturnal total sleep time (TST) data were
collected for 2 consecutive days and nights using wrist actigraphy with a
light sensor 40,000 lux (Mini Motionlogger Actigraphy, octagonal mo-
tionlogger, Ambulatory Monitoring In., Ardsley, N.Y). Self-report data
were collected with the General Sleep Disturbance Scale (GSDS) and
the Medical Outcomes Short Form-36version 2 (SF36v2), along with
maternal perception of infant’s vulnerability (MPV).

Results: The average 12-hour light exposure levels after the mothers’
waking time was 101 lux (SE=2.8) and TST was less than 7 hours (400
minutes, SE= 22.3). The mean amplitude of actigraph counts was 87.5
(SE= 4.6), acrophase (clock time) was 16:42 (SE= 0:16). The levels of
light exposure were negatively correlated with sleep quantity (r= - .56,
p< .03) and TST (r= -.27), and positively correlated with aggregated
physical health from SF36v2 (r= .52, p = .03). Light exposure levels
were negatively correlated with MPV (r=-.59, p<.05).
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Conclusion: Mothers’ light exposure levels were lower than normal and
consistent with our hypothesis that because of the severity of their in-
fants” medical condition they may be spending substantial amounts of
time in the ICU. Results suggest the need for developing and testing
interventions which help support the normal circadian pattern of light
and potentially improve the circadian patterns of sleep and activity in
mothers of LBW infants.

Support (optional): This study was supported by Georgia State Uni-
versity and the Association of Women’s Health, Obstetric and Neonatal
Nurses (AWHONN).
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DEVELOPING MATURE STRESS SYSTEMS IN 30 TO 72
MONTH OLDS: RELATIONS WITH SLEEP AND ATTENTION
Badanes L', LeBourgeois MK?, Dascher K', Watamura SE'
Psychology, University of Denver, Denver, CO, USA, Human
Development, Psychiatry & Human Behavior, Brown University,
Providence, RI, USA

Introduction: A growing body of research suggests reciprocal associa-
tions between sleep and the hypothalamic-pituitary-adrenal axis. As a
developing set of bioregulatory processes, these systems are not well
understood across early childhood; however, their individual contribu-
tions for physical and psychological risks are more fully established.
Research with adults suggests that learning, memory, and attention are
compromised by sleep dysregulation. This analysis extends prior find-
ings by examining relations between actigraphic estimations of sleep,
salivary cortisol, and laboratory assessments of attention in young chil-
dren.

Methods: A sample of 197 children (30-72 months) completed an audi-
tory stroop task consisting of practice trials and 2 blocks of congruent
and incongruent trials and wore an actigraph for 7-9 days. Home sa-
liva samples were collected at wakeup, 10am, 4pm, and bedtime on two
weekend days.

Results: Findings revealed a developmental trend in sleep patterns; in-
creasing age was associated with increased nighttime sleep duration (r=
.38, p< .01) and decreased days napping (= -.71, p< .01). Controlling
for age, this more mature sleep pattern predicted performance on the
attention task in the following ways: (a) longer nighttime sleep duration
(r=-.21, p<.05) and fewer days napping (r= .21, p<.05) predicted pass-
ing the “practice” stroop task (b) longer nighttime sleep duration was
associated with decreased error rate on incongruent trials (block 1: r=
-.26, p< .01; block 2: =-.21, p< .05); and (c) nighttime sleep duration
was related to reaction time in block 2 on congruent (r=-.21, p<.05) and
incongruent trials (1= -.18, p< .05). Afternoon cortisol levels predicted
error rate on incongruent trials (block 1: r=".17, p<.05; block 2: = .27,
p<.01), with higher levels associated with more errors.

Conclusion: Together, these findings suggest that attention and inhibi-
tion may be compromised by sleep dysregulation and increased cortisol
as early as 2.5 years of age.
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HISTAMINE H3 RECEPTOR BLOCKADE ENHANCES THE
LIGHT-INDUCED PHASE DELAY OF THE CIRCADIAN
RHYTHM OF LOCOMOTOR ACTIVITY IN MICE

Dugovic C', Losee-Olson S, Vitaterna M, Lovenberg T', Turek F*
"Neuroscience, Johnson&Johnson PRD, San Diego, CA, USA,
“NuNetix, Wadsworth, IL, USA

Introduction: A number of in vitro and in vivo studies indicate that
histamine is involved in mediating the entraining effects of light on the
circadian clock of mammals. In rodents, histamine-induced phase shifts
of the locomotor activity thythm are similar to those elicited by light
pulses, and the photic responses are attenuated by histamine synthesis
inhibition. Since histamine H3 receptor antagonists can stimulate the re-
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lease of histamine, we hypothesized that they could mimic and modulate
the light-induced phase shifts of the mouse locomotor activity rhythm.
Methods: Male adult C57BL/6J mice were housed in a cage with a run-
ning wheel for the recording of locomotor activity under free running
conditions in constant darkness. Animals (N=11-12 per group) received
an injection of the H3 receptor antagonist JNJ-10181457 (10 mg/kg ip)
or vehicle, in combination with either no light pulse (NL) or a 15-min
pulse of light at low intensity (200-300 lux) (LP) at two circadian times,
CT16 and CT23, known to induce phase delays and phase advances,
respectively.

Results: The treatment with JNJ-10181457 or vehicle alone without a
light pulse at CT16 or CT23 had no significant effect on the phase of
locomotor activity. When the vehicle injection was followed by a LP, the
animals exhibited a significant phase delay at CT16 (-74 min, p<0.001)
or phase advance at CT23 (+26 min, p<0.05) in the activity rthythm com-
pared to the respective vehicle-NL groups. The administration of JNJ-
10181457 prior to the LP enhanced the phase delaying effect of the LP
at CT16 (-124 min, p<0.01), but not the phase advancing effect of the LP
at CT23 (+13 min) compared to the vehicle-LP groups.

Conclusion: These data indicate that JNJ-10181457 is selective for aug-
menting the effects of light on the clock that are dependent on the direc-
tion of the phase shift. This light dependent selectivity is of particular in-
terest in the potential therapeutic indications for H3 receptor antagonists
on circadian rhythm disorders.
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NEUROCOGNITIVE FUNCTION RELATED WITH

THE SLEEP-WAKE RHYTHM IN MILD COGNITIVE
IMPAIRMENT (MCI) PATIENTS

Lee JH'?, An KP, Kim TH?, Kim SJ', Jhoo JH'

'Psychatry, Kangwon National University College of Medicine,
Chunchon, South Korea, Psychiatry, Kangwon National University
Hospital, Chunchon, South Korea

Introduction: In the elderly, circadian thythm changes such as decreased
amplitude and phase advance would result in various sleep disturbances.
Particularly, the excessive daytime sleepiness is usually associated with
circadian rhythm disruption, and could cause neurocognitive dysfunc-
tion. The decline of certain neurocognitive domain has been suggested
as a predicting factor for the progression to dementia. Our study aimed
to examine the relationship of circadian rhythm parameters with each
domain of neurocognitive function in MCI patients

Methods: Among the elderly subjects above 60 years, MCI was di-
agnosed according to the Petersen’s criteria. Nine MCI patients
(Age+SD=69.11+4.34) and 9 age- and sex-matched normal control
subjects (Age+SD=69.44+4.39) were selected. Eight tests from the Ko-
rean version of the Consortium to Establish a Registry for Alzheimer’s
Disease(CERAD-K) Assessment Packet: Neuropsychological Battery,
and Stroop Color and Word Test were administered. Actiwatch-16 (Ac-
tiware version 5.0: Mini-Mitter Co. Oregon, USA) was applied to each
subject for 96 hours.

Results: (1) The sleep efficiency was smaller, and wake time after sleep
onset and fragmentation index were greater in the MCI group, compared
to those of the normal group. (2) There was no difference in the mean ac-
rophase of the sleep-wake rhythm between the two groups, and the mean
amplitude in the MCI group tended to be lower compared to the normal
group (p=0.071). (3) In the combined group, there were significant cor-
relations of acrophases with the Word List Recall scores (r=0.494), and
amplitudes with the scores of Verbal Fluency and Constructional Praxis
(r=0.591, r=0.588).

Conclusion: The difficulty in maintaining sleep and the tendency of
lower amplitude of the sleep-wake rhythm were found in the MCI group,
when compared to the normal group. In MCI patients and normal sub-
jects, the earlier acrophase was related with memory impairment, and
the lower amplitude with impaired language and visuospatial functions.



Support (optional): This research was supported by the Fund of Study
Group Project of Kangwon National University in 2006.
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CIRCADIAN EVENINGNESS IS ASSOCIATED WITH
INSOMNIA AND DEPRESSIVE SYMPTOMS IN A
POPULATION BASED SAMPLE OF US TWINS
Noonan C3, Watson NF', Goldberg J°, Buchwald D?
"Neurology, University of Washington, Seattle, WA, USA,
“Epidemiology, University of Washington, Seattle, WA, USA,
3Medicine, University of Washington, Seattle, WA, USA

Introduction: Genetics contributes to expression of circadian rhythms,
insomnia, and depression in humans. We investigated these phenotypes
in twins to better understand their familial interrelationships.

Methods: A Health Survey was mailed to >4400 members of the Uni-
versity of Washington Twin Registry evaluating circadian rhythms, de-
pressive symptoms, and insomnia. Circadian rhythms were ascertained
using a reduced 5-item Horne-Ostberg Morningness-Eveningness ques-
tionnaire (MEQ). Depressive symptoms were determined using the Pa-
tient Health Questionnaire-2 (PHQ-2). Insomnia was assessed by asking
“How often do you have difficulty falling asleep or staying asleep?” A
response of “always” or “often” was considered insomnia while a re-
sponse of “never” or “sometimes” was considered no insomnia. Logistic
regression provided odds ratios of associations with adjustment for age
and gender in the overall analysis.

Results: Of the >4400 surveyed, 1634 twins from same-sex pairs com-
pleted the insomnia measure and MEQ while 1618 twins from same-sex
pairs completed the PHQ-2 and MEQ. For the total sample, the mean
age was 37 (SD=15), 68% were female, 17% endorsed insomnia, and
29% scored > 2 on the PHQ-2. The overall comparison revealed a great-
er odds of insomnia among circadian eveningness twins compared to
morningness twins (OR=3.4; 2.0-6.0; p<0.01). This was true for both
monozygotic (OR=3.3; 1.6-6.8; p<0.01) and dizygotic (OR=4.0; 1.8-
8.8; p<0.01) twins. The within-pair analysis revealed no similar asso-
ciations. Similarly, the overall comparison revealed a greater odds of
depressive symptoms among circadian eveningness twins compared to
morningness twins (OR=2.3; 1.5-3.7; p<0.01). This was true for both
monozygotic (OR=2.2; 1.2-3.9; p=0.01) and dizygotic (OR=2.8; 1.3-
6.1; p=0.01) twins. Again, the within-pair analysis revealed no similar
associations.

Conclusion: Circadian eveningness is associated with insomnia and de-
pressive symptoms in twins. Within-pair analyses reveal no associations
suggesting that familial factors (i.e., genetics and common environment)
confound these associations or the sample size was too small. This may
also suggest shared genetic influences between circadian rhythms and
insomnia and depression.

Support (optional): This work was supported by NIH grant
1K23HL083350-01A1
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EFFECTS OF SHIFT WORK INCONGRUENCE AND AGE
ON NEGATIVE SLEEP AND HEALTH OUTCOMES IN
POLYSOMNOGRAPHIC TECHNICIANS

Bagsby PG'?, Barber LK?, Powell ED'?

!Clayton Sleep Institute, St. Louis, MO, USA, *Department of
Psychology, Saint Louis University, St. Louis, MO, USA

Introduction: Previous research has linked shift work with negative
health outcomes including sleep disruption, gastrointestinal disease,
and fatigue. The majority of research on shift work has focused on em-
ployees in the healthcare profession, especially nurses. However, this
research aims to understand the impact of shift work on polysomno-
graphic (PSG) technicians.

Methods: A total of 36 PSG technicians working at various sleep labs in
a Midwestern metropolitan region (n=21), and a Northeast metropolitan
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region (n= 15), who have worked night shifts for a least six months,
completed a modified version of the Standard Shiftwork Index. This
questionnaire assesses various modalities affected by shift work specifi-
cally, circadian rhythms and physical health. The Pittsburgh Sleep Qual-
ity Index was integrated to assess sleep quality before, during, and after
shift work each week. Shift incongruence with circadian rhythm prefer-
ence (morningness/ eveningness) was calculated by comparing the score
of circadian rhythm preference with their answer to preference for day
or night shift.

Results: One-way ANOVAs were conducted to evaluate the relation-
ship between age, sleep quality, and sleep habits. Younger technicians
(less than 35 years of age) reported poorer sleep quality day before their
shift when compared to older technicians, F(1,33)=6.90, p=.013. Older
technicians (35 years of age or older) reported being more rigid with
their sleep habits than younger technicians, F(1, 32)= 7.49, p=.010. Ad-
ditional one-way ANOVAs were conducted to evaluate the relationship
between shift incongruence with circadian rhythm preference, fatigue,
and digestive health. PSG technicians who expressed shift incongruence
reported more fatigue, (F(1,33)= 6.39, p=.017) and poorer digestive
health, F(1, 34)=4.30, p=.046.

Conclusion: This data suggests that age and shift incongruence with cir-
cadian thythm may have an impact on sleep quality, sleep habits, and
physical health in shift workers. Older technicians reported better sleep
quality, perhaps due to their rigidity of sleep habits. In addition, night shift
technicians who preferred to work day shifts experienced more negative
health outcomes than those who preferred working night shifts.
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ADDITIVE INFLUENCES OF THE ENDOGENOUS
CIRCADIAN SYSTEM AND MENTAL STRESS ON
CARDIOVASCULAR RISK FACTORS

Scheer FA'"?, Hu K'?, Evoniuk H', Kelly EE', Malhotra A2, Doamekpor
LA', Laker MD', Patel J', Smales C', Shea SA'*

'Medical Chronobiology Program, Division of Sleep Medicine,
Brigham and Women’s Hospital, Boston, MA, USA, *Division of Sleep
Medicine, Harvard Medical School, Boston, MA, USA

Introduction: The risk of adverse cardiovascular events has a day/night
pattern with a peak in the morning (~9AM), possibly related to a day/
night pattern in behavioral triggers, internal circadian factors, and/or
their interaction. Mental stress can be a trigger for myocardial infarction
in vulnerable people. We tested the effect of 1) the circadian system; 2)
mental stress; and 3) the interaction between the circadian system and
stress on hemodynamic, autonomic, and hemostatic markers of cardio-
vascular risk.

Methods: 12 healthy adults (6 female) underwent a 13 day protocol
in dim light, wherein subjects performed a mental arithmetic challenge
at all phases of the circadian cycle. This was achieved by scheduling
12 recurring 20-hour ‘days’. On each ‘day’, subjects performed a 10-
min mental stress test (serial addition test, e.g., 45 + 32 = ...). Each
test was preceded and followed by a 20-minute baseline period. Body
temperature was used to assess circadian phase (the fitted minimum was
assigned 0°). Data was binned in 60°-bins and analyzed with Mixed
Model ANOVA.

Results: Mental stress significantly increased diastolic blood pres-
sure (DBP; P=0.01), heart rate (HR; P<0.0001), and platelet aggrega-
bility (P<0.001), and decreased cardiac vagal markers (e.g., PNN50;
P=0.0006), without significantly affecting systolic blood pressure
(SBP), plasma epinephrine or plasma norepinephrine. There were sig-
nificant circadian rhythms in HR (P<0.0001) and epinephrine (P=0.03),
both with a peak in the biological day (120°-180°), and in cardiac va-
gal markers (P=0.004) with a trough in the biological day (120°-180°).
There were no significant circadian effects on SBP, DBP, norepinephrine
or platelet aggregability. The most rapid increase in HR and epinephrine,
and the steepest decline in vagal markers occurred at ~60° (equivalent
to ~9AM in these subjects). There was no statistical interaction between
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the effects of circadian phase and mental stress on cardiovascular risk
factors, suggesting that these are additive effects.

Conclusion: There was a significant circadian rhythm in autonomic
function and HR, but these potential risk factors did not peak at the
vulnerable circadian phase equivalent to 9AM. The fact that the rate of
change of cardiovascular risk markers peaked at 60° raises the possibil-
ity that the rate of change of cardiovascular risk markers—rather than
the absolute value—may be more relevant to the timing of cardiovas-
cular events.

Support (optional): NIH RO1 HL76409; K24 HL076446 in support
of SAS; Pickwick Fellowship in support of FAJLS; NCRR GCRC MO01
RR02635

0157

CIRCADIAN RHYTHMS IN YOUNG ADULTS FOLLOWING
PINEALECTOMY

Quera-Salva M, Bensmail D', Hartley S', Nathalie A', Bruno C°,
Brugieres L’

"Unité du Sommeil, Hopital Poincaré, Garches, France, *Service de
Radiopharmacie et Radioanalyse, Centre de Médecine Nucleaire,
Hopital Neuro-Cardiologique, Lyon, France, 3Service de Pédiatrie,
Institut Gustave Roussy, Villejuif, France

Introduction: Melatonin is a neurohormone secreted mainly by the pi-
neal gland, controlled by the suprachiasmatic nucleus which modulates
circadian rhythms. We present an prospective study of patients after
treatment combining chemotherapy, surgery and radiotherapy of the pi-
neal region for malignant germ cell tumours.

Methods: A consecutive series of patients were recruited from the pe-
diatric oncology department of the Institut Gustave Roussy. All patients
underwent baseline clinical evaluation, sleep studies, actimetry, 24 hour
6-sulphatoxy-melatonin excretion, and psychometric testing. Therapy
with slow release melatonin (Circadin 2 mg) at 21h00 was commenced
followed by repeat clinical evaluation, sleep studies, actimetry, 24 hour
6-sulphatoxy-melatonin excretion, and psychometric testing.

Results: 5 patients were recruited, aged from 17 - 23, 1 - 4 years after
tumour resection. All reported daytime fatigue and insomnia. Actimetry
confirmed disorganised sleep-wake time over a 24 hour period. Sleep
studies showed sleep maintenance insomnia, without excessive daytime
sleepiness on MSLT. 6-sulphatoxy-melatonin excretion was dramatical-
ly reduced or abolished in all patients. Reduced professional and educa-
tion performance was found in 4 patients. One patient developed depres-
sion with psychosis and severely disturbed sleep wake rhythm 2 years
after tumour resection. Following replacement therapy, supraphysiologi-
cal levels of 6-sulphatoxy-melatonin were observed in all patients, with
a nocturnal peak. Initial results in 3 patients showed a subjective im-
provement in sleep quality and reduction of fatigue, a normalisation of
sleep-wake cycles on actimetry. Psychometric testing showed a marked
improvement. Educational performance was improved and psychiatric
symptoms improved in a patient, allowing withdrawal of hypnotics and
neuroleptic treatment.

Conclusion: Pineal gland resection and radiotherapy for pineal tumours
greatly reduces or abolishes melatonin secretion, and leads to circadian
rhythm disturbance. Treatment by a slow release melatonin leads to an
improvement in symptoms.
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AN INVESTIGATION OF THE NEURAL PATHWAYS
REGULATING METHAMPHETAMINE-ENTRAINABLE
CIRCADIAN RHYTHMS

Wood DA'?, Fuller P2, Saper C'?

"Neurology, Beth Isracl Deaconess Medical Center, Boston, MA, USA,
2Harvard Medical School, Boston, MA, USA

Introduction: Previous work has demonstrated that the mammalian
circadian timing system contains both a light- and food-entrainable os-
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cillator, located in the suprachiasmatic (SCN) and dorsomedial (DMH)
hypothalamic nucleus, respectively. Additional studies have suggested
the presence of a Methamphetamine-Sensitive Circadian Oscillator
(MASCO) that is also independent of the SCN but whose neuronal basis
remains unresolved.

Methods: In an effort to locate the MASCO we are performing an un-
biased profiling of circadian clock gene expression across the neuraxis
as well as recording circadian rhythms in mice provided daily metham-
phetamine (MA) injections (ip, ZT 5) for 10-12 days. All mice were im-
planted ip with biotelemetry units for the collection of body temperature
and locomotor activity. Baseline recordings (2-3 days) began 2 weeks
after surgery.

Results: Our results indicate that following MA administration, Perl
expression is induced in several hypothalamic and extra-hypothalmic
areas, particularly in the DMH. Concomitant elevations in activity and
body temperature were also seen in these mice following MA adminis-
tration. Importantly, none of these changes are apparent in control ani-
mals provided saline injections. We are currently assessing if these MA-
dependent responses develop an anticipatory component.

Conclusion: In summary, our data may indicate that the DMH plays an
important role in the control of methamphetamine-entrainable circadian
rhythms.

0159

CAN MORNING LIGHT STABILIZE CIRCADIAN PHASE IN
TEENAGERS AFTER SLEEPING-IN ON WEEKENDS?
Crowley SJ'3, Carskadon MA'33

"Department of Psychology, Brown University, Providence, RI, USA,
*Warren Alpert Medical School, Brown University, Providence, R1,
USA, 3E.P. Bradley Hospital Sleep and Chronobiology Research
Laboratory, Providence, RI, USA

Introduction: Most teenagers keep later and longer sleep (dark) times
on weekends compared to school days, which we predict will phase de-
lay the circadian timing system. We examined whether morning light
exposure can stabilize rhythms in teenagers following a delayed week-
end sleep/wake schedule.

Methods: Eighteen healthy adolescents (15-16 years, 6 males) have
kept a fixed sleep/wake schedule (time in bed (TIB)=7.5 hours) 7 nights
before and 4 nights after a weekend where sleep is scheduled to start
1.5 hours later and end 3 hours later than fixed sleep/wake (weekend
TIB=9.0 hours). Seven participants (2 males) received short wavelength
light exposure (454-484nm, GoLite®, Apollo Health, Inc.) for 1 hour
upon waking, and eleven participants were not provided lights or light
instructions. We measured evening salivary melatonin every 30 minutes
for 6 hours before (Friday) and after (Sunday) late weekend sleep and
determined dim light melatonin onset (DLMO) phase using a 4pg/mL
threshold. We computed a repeated measured ANOVA (between-subject
factor: group=LIGHT vs. NO LIGHT; within-subject factor: day=Friday
vs. Sunday).

Results: DLMO phase delayed on average 35 minutes with LIGHT
(Friday: DLMO mean=21:22, SD=29 minutes; Sunday: DLMO
mean=21:57, SD=58 minutes) and 50 minutes with NO LIGHT (Friday:
DLMO mean=21:03, SD=65 minutes; Sunday: DLMO mean=21:53,
SD=80 minutes). A main effect of day [F(1,16)=27.2,p=.000] emerged;
however, the interaction of day and light group did not achieve statistical
significance.

Conclusion: It remains unclear whether morning short wavelength light
stabilizes circadian phase when teenagers keep late and long weekend
sleep schedules. A larger sample may help clarify this empirical ques-
tion. Future analysis will also examine vigilance, sleepiness, and mood
changes in these groups.

Support (optional): 1 F31 MH078662-01 awarded to S.J. Crowley;
Apollo Health, Inc.
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INDIVIDUAL DIFFERENCES IN THE FUNCTIONAL
INTEGRATION OF HOMEOSTATIC AND CIRCADIAN
FACTORS IN JUDGMENTS OF DAYTIME SLEEPINESS. A
STUDY IN SHORT, LONG AND MIDRANGE SLEEPERS
Mairesse O, Neu D’

'Faculty of Psychology and Educational Sciences, Vrije Universiteit
Brussel, Brussels, Belgium, 2Sleep Laboratory, Brugmann University
Hospital, Université Libre de Bruxelles, Brussel, Belgium

Introduction: Short and long sleepers have been known to differ in the
amount of homeostatic sleep pressure under which they live, but not at
the operational level of the sleep homeostat. Recent findings suggest that
the circadian pacemaker’s program might be at the origin of the variabil-
ity in habitual sleep time (HST). These differences may also affect the
individual’s perception on how time of day and prior sleep affect sleepi-
ness levels during the waking period and subsequently result in sleep
quality misperception. The main purpose of this study is to determine
the effect of individual differences in HST on the functional integration
of homeostatic and circadian factors in sleepiness judgments.
Methods: Thirteen self-reported long sleepers (LS), 13 short sleepers
(SS) and 16 midrange sleepers (MS) enrolled in a functional integration
task. Judgments of hypothetical sleepiness based on verbal information
of prior sleep (process S) and time of day (process C) were obtained by
means of the Karolinska Sleepiness Scale (KSS) according to a 3x6 fac-
torial design (S= 1000, 1200, 1400, 1600, 1800 and 2000hrs; C= HST,
HST/2, no sleep). Sleep quality was assessed by means of the Pittsburgh
Sleep Quality Index (PSQI).

Results: Our results support an additive integration of processes S and C
in judgments of daytime sleepiness in all three groups as no significant
interactions between process S and process C were observed. Estima-
tions of subjective sleepiness for the no-sleep level of S differed signifi-
cantly between groups and at the 1000hrs level of S. Sleep quality was
similar in all three groups.

Conclusion: Consistent with previous findings, our results support the
similarity of the regulatory mechanisms of the sleep homeostat in indi-
viduals with dissimilar habitual sleep durations and a greater sensitivy to
sleep deprivation for LS. This however, has no implications on subjec-
tive sleep quality when controlling for HST.

Support (optional): Olivier Mairesse is supported by a research grant
from the Vrije Universiteit Brussel (OZR1023). Daniel Neu is supported
by a research grant from the National Funding for Scientific Research
from the Ministry of Research, Culture and Superior Education of the
Grand-Duchy of Luxembourg.
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MORNINGNESS-EVENINGNESS IN UNDERGRADUATES:
CONSEQUENCES OVER SLEEP-WAKE PATTERNS

Gomes AA’, Silva CF', Bos SC°, Tavares JC!, Azevedo MP*?

'Dep. Sciences of Education, University of Aveiro, Aveiro, Portugal,
Institute of Medical Psychology, Faculty of Medicine, University of
Coimbra, Coimbra, Portugal

Introduction: Uniform class schedules are probably not in tune with
individual variations of diurnal type. The aim of the present study was
to assess diurnal type in undergraduates, and to examine its relationships
to schedules, durations, and regularity of sleep, in a university where
classes typically start at 9 a.m.

Methods: A sample of 1654 (55% F) Portuguese undergraduates (Uni-
versity of Aveiro), 17-25 yr old, 1st-3rd curricular years, completed a
national version of the Composite Morningness Questionnaire (CMQ),
plus a sleep self-response questionnaire including questions on sleep du-
rations, bed and rise times. Answers were used to compute week/week-
end irregularities of sleep patterns.

Results: CMQ scores ranged from 15 to 52, M =32.20 (DP=5.76), and
were higher in women (M = 32.93, DP = 5.35) than in men (M = 31.30,
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DP = 6.10), p < .001. Lower QCM scores (higher eveningness) were
significantly (p <.001) associated with later bed and rise times, on week
and weekends nights, lower sleep duration on school nights, higher sleep
duration on weekend nights, higher perceived sleep needs, and higher
week-weekend irregularities both in sleep schedules and durations.
Conclusion: In our sample, eveningness is associated, not only with
later phases of sleep-wake cycle, but also with sleep irregularities, more
pronounced sleep restriction during the week and higher sleep compen-
sation on weekends. Results suggest a conflict among preferred sleep-
wake schedules and externally imposed morning classes in evening-
oriented students, with consequences over sleep duration and regularity.
Evening type students may thus need a sleep education that helps them
to adjust to imposed morning schedules, and would probably benefit
from later class schedules.

Support (optional): Centro de Investigagdo em Educagao e Ciéncias do
Comportamento (CIECC), Portugal.
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CIRCADIAN NEUROVASCULAR IMPAIRMENT IN
HYPERTENSION AND OSAS

Mento G, Gervasi G, Tsiantouli E', Arico I', Condurso R, Vita G?,
Silvestri R!

ISleep Medicine Center, Policlinico Universitario “G. Martino”

di Messina, Messina, Italy, *Tissue Typing Service, Pathology and
Experimental Microbiology, Messina, Italy

Introduction: The 24 hour Ambulatory Blood Pressure Monitoring
(ABPM) combined with sleep questionnaires and polysomnography
may be a useful non invasive tool to study the neurovascular autonomic
control in different pathological conditions.

Methods: Blood pressure circadian pattern and heart rate (HR) were
recorded by ABPM in two groups of patients (H = Hypertensive, 117
pts, mean age 58+12, BMI 27 + 4; SD = Sleep Disorders (OSAS), 185
pts, mean age 54 +11, BMI 29 + 4). In the SD group 38 pts (20.50%)
were also hypertensive, 28 of them treated with politherapy (diuretics,
ACE inhibitors Ca antagonists, sartanics), the remaining untreated. In
all patients the ABPM data were combined with sleep-wake diary. The
diagnosis of OSAS was confirmed by clinical and polysomnographic
criteria. The Nocturnal Reduction Rate (NRR, an index expressing the
ratio of the mean diurnal and nocturnal BP values) was calculated in the
two groups allowing to classify the patients in 4 subcategories: Dippers
(D) NRR>10%, Non-Dippers (ND) NRR <10%, Extreme-Dippers (ED)
>20%, and Reverse Dippers (RD) NRR<0%.

Results: In the hypertensive group, (systolic BP 135+12, diastolic BP
78+7 mmHg) the mean systolic NRR was 12.56+14% and the distribu-
tion of the 4 subcategory was D 36%, ND 32%, ED 21% and RD 11%
whereas in the OSAS group (systolic BP 131+13, diastolic BP 7848
mmHg) the mean systolic NRR was 9.90+8% and the distribution was
D 47%, ND 21% with an equal percentage of ED and RD (16%). The
results revealed statistical difference among the groups only for the RD
subcategories (p<0.001).

Conclusion: Although many confounding factors may contribute to al-
ter the NRR values, the prevalence of the ReverseDipper pattern and
the propensity towards low NRR values (NRR 9.90+8) in the OSAS
group may suggest in this patients a progressive impairment of the neu-
rovascular control probably caused by the sleep fragmentation and the
overactivity of the sympathetic system.

0163

HABITUAL ACTIVITY AND LIGHT EXPOSURE IN
SUBJECTS WITH DELAYED SLEEP PHASE SYNDROME
Reid KJ, Jaksa A, Carter B, Lu B, Zee PC

Neurology, Northwestern University, Chicago, IL, USA

Introduction: Delayed Sleep Phase Syndrome (DSPS) is a circadian
rhythm sleep disorder characterized by difficulty initiating sleep at the
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desired time and sleepiness upon waking. Due to the delayed sleep pe-
riod, individuals with DSPS may have a reduction in light exposure dur-
ing the phase advance portion of the light phase response curve and/or
increased exposure to bright light during the phase delay portion, which
may result in maintaining or further delaying sleep. The aim of this study
was to determine the daily habitual light and activity levels of subjects
with DSPS.

Methods: 35 DSPS subjects (mean age 34) as determined by Interna-
tional Classification of Sleep Disorders-2 criteria and 20 healthy con-
trols (mean age 34) wore a wrist activity/light monitor (Minimitter
AW-L Actiwatch) and maintained a sleep diary for 7 consecutive days.
For each subject, light and activity data was binned (30 minutes) relative
to their daily sleep and wake times for the 6 hours prior to bedtime and
the 6 hours after waking. Data was analyzed using repeated measures
ANOVA for time and condition.

Results: DSPS subjects had sleep times approximately two hours later
than controls (p<0.001). Activity prior to bedtime was significantly less
for DSPS subjects (p=0.007). Mean light levels prior to bedtime were
approximately 100 lux for controls and 35 lux for DSPS and after wak-
ing, 800 lux for controls and 550 lux for DSPS. There was no significant
difference between groups for light prior to bedtime (p=0.06) and for
either activity (p=0.08) or light (p=0.4) after waking.

Conclusion: This data suggests that the primary cause of the phase de-
lay in DSPS is not increased light exposure or physical activity prior to
bedtime. However, it does raise the question of whether the phase ad-
vance response to light is altered in DSPS as both groups have a similar
level of light exposure after waking.

Support (optional): RO1 HL069988
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QUANTIFYING PRACTICE EFFECTS WITHIN GROUPS
AND INDIVIDUALS: EXAMPLES FROM A MONTH LONG
FORCED DESYNCHRONY PROTOCOL

Dean DA', Wyatt JK?, Dijk D?, Czeisler CA', Klerman EB'

'Divsion of Sleep Medicine, Brigham and Women’s Hospital, Boston,
MA, USA, *Sleep Disorders Center, Rush-Presbyterian-St. Luke’s
Medical Center, Chicago, MA, USA, 3Surrey Sleep Research Center,
University of Surrey, Surrey, United Kingdom

Introduction: Practice or learning effects can be a confounding factor
in evaluating circadian or homeostatic influences on neurobehavioral
performance during multi-day studies. We used fixed-eftects modeling
to quantify the practice effect on a timed calculation test, for group and
individual differences, using data from a month-long inpatient protocol.
The method improves on current methods (that use averaging) by pro-
viding methods for determining parameter statistical significance and
confidence intervals.

Methods: Within the mixed-effects model, different functions repre-
senting the practice effects were tested: linear, 3 and 4-parameter logis-
tic growth, 3 asymptotic growth functions, and 1- and 2-time-constant
exponentials. We computed group (fixed) and individual (random) ef-
fects by computing the maximum likelihood of the marginal density
function using S-plus version 8 (Insightfull Software). The number of
calculations attempted in a 4-minute session were used from 16 subjects
(8 Placebo, 8 Caffeine) participating in an inpatient 42.85 hour forced-
desynchrony protocol [2004 Wyatt et al Sleep].

Results: The mixed-eftects model with the 3-parameter logistic growth
function was the only form that converged to a solution for both groups
(Caffeine: AIC =7,260.691; Placebo: AIC = 10,639.99; closer to zero is
better) and resulted in unbiased residuals. The overall fit of the placebo
group demonstrated an initial rapid increase in performance that quickly
reached an asymptotic value that was less than the maximum values of
the Caffeine group. In contrast, the rate of increase of performance for
the Caffeine group was nearly constant throughout the study. The logis-
tic model also fit the data for all individual subjects, except one subject
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for whom the trend in performance was flat (slope = 0) and one subject
whose trend was not asymptotic, as required with the logistic model.
Conclusion: Non-linear fixed effects modeling can be used to quantify
long-term practice effects. The exact model used may differ for other
measures (e.g., addition, memory).

Support (optional): US AFOSR F49620-95-1-0388, NIH NCRR-
GCRC-M01-RR-02635,T32 HL07901-10 (DAD), NIH K02-HD045459
(EBK), AFOSR FA9550-06-0080, and NSBRI HPF00405
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MEASURING CIRCADIAN ADVANTAGE IN MAJOR
LEAGUE BASEBALL: A 10-YEAR RETROSPECTIVE STUDY
Green NH, Hammond WR, Winter WC

Neurology, Martha Jefferson Hospital Sleep Medicine Center,
Charlottesville, VA, USA

Introduction: In 2005, we studied the effect of time zone travel on Ma-
jor League Baseball (MLB) teams. Through tracking ‘circadian time’
throughout the 2004 season, we observed trends towards teams at a more
favorable circadian time (more acclimated to their current time zone)
winning. We also determined that teams performed better traveling east
to west rather than west to east. In this study, we examined these trends
over the last ten MLB seasons (1997-2006).

Methods: Using the convention that for every time zone crossed, syn-
chronization requires one day, teams were assigned a daily number in-
dicating the number of days away the team was from resynchronization.
Positive values indicate eastward travel, negative values westward, and
a value of zero indicate synchronization with the current time zone. With
these values, all 24133 games of the season could be classified based on
home and away circadian values.

Results: 19084 of the 24133 games analyzed (79.1%) were played be-
tween teams at equal circadian times. The remaining 5046 games (ex-
cluding 3 tie games) featured teams with different circadian times. In
these games, the team with the circadian advantage won 2621 games
(51.9%). However, 3681 of these 5046 games were also played with
a home field advantage. Isolating games in which the away team held
the circadian advantage (1365 games), the away team won 619 games
(45.3%). Magnitude of circadian advantage influenced success. When
teams held a 1-hour circadian advantage, winning percentage was .517
(1904-1782), and winning percentage with a 2-hour advantage was .517
(620-579). When teams held a 3-hour circadian advantage, winning per-
centage increased to .603 (97-64). Direction of advantage did not seem
to consistently influence game outcome as it did in the pilot study.
Conclusion: These results suggest that magnitude of circadian advan-
tage influences outcomes of MLB games in that teams with greater cir-
cadian advantage are more likely to win. The trend seen in the 2004 sea-
son of teams traveling west having an advantge over eastward traveling
teams was not seen over the ten years studied.

Support (optional): This study was funded by Major League Baseball.
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EATING HABITS IN SUBJECTS WITH DELAYED SLEEP
PHASE SYNDROME

Jaksa AA, Reid KJ, Lu B, Zee PC

Neurology, Northwestern University, Chicago, IL, USA

Introduction: Delayed Sleep Phase Syndrome (DSPS) is a circadian
rhythm sleep disorder characterized by complaints of difficulty initiating
sleep at the desired time and sleepiness upon waking which results in
impaired daytime function. Disruption of circadian timing has been as-
sociated with altered metabolism and feeding in animals. The aim of this
study was to examine the timing of meals in individuals with DSPS.

Methods: 18 DSPS subjects (mean age 38 + 11.5) as determined by
International Classification of Sleep Disorders-2 criteria and 10 healthy
age-matched controls (mean age 33 + 12.2) responded to a questionnaire



regarding sleep and food intake including the timing, number and con-
tent of meals. Data was analyzed using one tailed t tests.

Results: DSPS subjects had significantly later sleep-wake times than
controls, with no difference in sleep duration. Fifty-five percent of DSPS
subjects ate regular meals and 66% ate breakfast compared to 100% of
controls (p =.006, p=.011 respectively). Eighty percent of DSPS reported
eating 60% or more of their daily calories in the evening compared to
40% of controls (p=.009). DSPS subjects who ate breakfast, lunch or
dinner, ate the meals 1-2.5 hours later than controls (p<0.01). There was
no significant difference in the duration between meals. There was a lon-
ger duration between dinner and bedtime for DSPS (6.13 hrs) subjects
compared to controls (4.31 hrs, p =.004). Overall body mass index (BMI)
was similar for DSPS (26.6) and controls (24.2). There was a trend for the
BMI to be higher (29) for those DSPS subjects that did not eat breakfast.
Conclusion: A delay in the timing of meals is consistent with the delay
in circadian timing and sleep-wake behavior in DSPS. While BMI was
higher in the DSPS group, particularly those who do not eat breakfast,
there was no significant difference in BMI between the groups.
Support (optional): RO1 HL069988
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DELAYED SLEEP PHASE SYNDROME AND THE
MENSTRUAL CYCLE

Sveum K, Reid KJ, Jaksa A, Lu B, Zee PC

Neurology, Northwestern University, Chicago, IL, USA

Introduction: Delayed Sleep Phase Syndrome (DSPS) is a circadian
rhythm sleep disorder characterized by difficulty initiating sleep at the
desired time and sleepiness during the day that are associated with im-
paired daytime function. Circadian rhythm disruption has been associ-
ated with menstrual irregularities, reproductive disturbances, and sleep
disturbances in women. The aim of this study was to determine if there is
an association between DSPS and menstrual cycle irregularity.
Methods: Thirteen female DSPS subjects (mean age: 48 yrs, range:
24-75) as determined by International Classification of Sleep Disorders
(ICSD-2) criteria and 13 female controls (mean age: 25 yrs., range: 15-
47) responded to a questionnaire regarding their reproductive health,
including regularity of their cycle and premenstrual symptoms, either
in the past or present. Controls were healthy and neither type on the
Horne-Ostberg questionnaire. The groups were compared using one
tailed t-tests.

Results: Twice as many DSPS subjects reported an irregular menstrual
cycle compared to controls (p = 0.003). For subjects not using birth
control (7 DSPS and 8 Controls), three times as many DSPS subjects
reported irregular menstruation, compared to controls (p =0.001). Sixty-
nine percent of DSPS subjects reported having pre-menstrual problems,
such as cramps and mood swings compared to 16.67% of controls (p =
0.004).

Conclusion: More women with DSPS reported irregular menstrual cy-
cles and premenstrual symptoms than controls. While the data is prelim-
inary, these results suggest that women with DSPS may be at increased
risk for menstrual irregularity associated with circadian misalignment.
Further investigation with a larger group of subjects using prospective
diary data would be useful to further establish the effects of circadian
disruption on reproductive cycles in women with DSPS.

Support (optional): RO1 HL069988
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ISCHEMIC STROKE CLINICAL FEATURES ACCORDING TO
SEASONS IN A SUBTROPICAL CITY

Ribeiro JK, Fukujima MM, Masuko AH, Carvalho LB, Prado LB,
Gilmar PF

Neuro-Sono, Neurology and Internal Medicine, Federal University of
Sao Paulo (UNIFESP), Sao Paulo, Brazil

Introduction: It is not known if there are seasonal stroke clinical fea-
tures variation in Brazil. Some studies suggest that the most serious
cases occur during winter and among older people in some non tropical
countries. Objective: To study clinical and populational ischemic stroke
features (gender, age, schooling, monthly income, type of neurological
deficit) and cerebrovascular disease risk factors according to seasons.
Methods: Data were collected from 598 patients (298 men), aged 26-92
years (62.0+£12.3) with acute ischemic stroke who had come from atten-
tion to the Emergency room of the Sao Paulo Hospital from november
1998 to June 2006, participants in the trial “transesophagus echocardio-
gram in strokes and dose of aspirin.” We excluded patients with diagno-
sis ruled out or doubtful for ischemic stroke, with clinical suspicion of
cardiac embolism, and those whose hospitalization for acute phase has
been more than 14 days.

Results: There was no significant difference in gender (p=0.96), age
(p=0.10), schooling (p=0.85), and monthly income per person (p=0.12).
Clinical features: right motor deficit (p=0.71), left motor deficit (p=0.98),
aphasia (p=0.96), and posterior cranial fossa injury (p=0.55) did not
show significant seasonal differences. Sensitive deficit were present
more frequently in the winter (p=0.02). Risk Factors were not seasonal
associated to the occurrence of stroke: Hypertension (p=0.62), diabetes
mellitus (p=0.24); prior cerebrovascular disease (p=0.39), coronary dis-
ease (p=0.51), smoking (p=0.91), and alcoholism (p=0.92). Body mass
index was not seasonal related too (p=0.39).

Conclusion: The data suggest that populational characteristics and clini-
cal feature of ischemic stroke (with exception of sensitive deficit) and
the risk factors do not suffer seasonal influence.

Support (optional): * Supported by FAPESP # 00/07513-3, #
99/08189-6, and Uniter-Sono.
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ADOLESCENTS EXPOSED TO HOME ELECTRIC LIGHTING
HAVE DELAYED SLEEP ONSET

Peixoto CT, Silva AT, Louzada FM

Physiology, Universidade Federal do Parana, Curitiba, Brazil

Introduction: Artificial lighting has a significant influence upon human
circadian rhythms. The aim of this study was to compare sleep/wake pat-
terns of adolescents with and without electricity at home.

Methods: A group of 37 adolescents living in a rural area of Parana
State - Brazil, participated in the study. These adolescents, 11 had no
electric lighting at home, 5 attended morning school classes (G1), and 6
attended evening school classes (G2); and 26 had electricity at home, 15
attended morning school classes (G3), and 11 attended evening school
classes (G4). Sleep patterns were measured using actigraph for 5 con-
secutive days, in parallel with daily logs.

Results: The data were compared by ANOVA and showed significant
effect of school schedule on all sleep variables during school days
(Sleep Onset: G1=20:38 +0:50, G2= 23:46+0:26, G3= 21:51£1:02,
G4=23:53+0:44, F= 71,24, p<0,01; Sleep Offset: G1= 6:24+0:46, G2=
7:2240:55, G3= 6:36+0:30, G4=7:58+1:09, F=14,7, p<0,01; Sleep Du-
ration: G1= 587+41, G2= 457+48, G3= 526+49, G4=488+48, F= 19,9,
p<0,01), i.e., later timing and more sleep for those with late classes.
Those adolescents without electricity at home had earlier sleep onset on
school days (F= 4,83 p<0,05).

Conclusion: Our data support the idea that technological advances af-
fect human sleep timing and increase adolescent sleep phase delay.
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Support (optional): CNPq (Brazil) and Sleep Research Society Foun-
dation (USA)
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CIRCADIAN FEATURES OF SLEEP AND
NEUROBIOLOGICAL REGULATION IN A RAT MODEL OF
INSOMNIA

Feng P!, Hu Y'?, Vurbic D', Strohl KP'?

"Medicine & Psychiatry, Case Western Reserve Univ., Cleveland, OH,
USA, *Research, Cleveland VA Medical Center, Cleveland, OH, USA

Introduction: Abnormal circadian regulation has been an emerged as
an important issue in chronic insomniacs. Previously, we have reported
that a decrease of total wake time, an increase of total sleep time and an
increased hypothalamic orexin A were found in a rat model of insom-
nia induced by neonatal maternal deprivation (Feng et al 2007, Brain
Research). In the following experiment, we will reported the features
of sleep, activity and circadian regulation in the same rat model of in-
somnia.

Methods: Twenty five male Sprague Drawly rats were neonatally treat-
ed with ten days of either maternal deprivation (MD group, n=13) or a
control procedure (MC group, n=12) from postnatal day 4. All rats were
implanted with electrodes at three months of age for polysomnographic
recording. 48 hours sleep/wake was recorded after ten days of recovery
and adaptation. Five days after end of PSG recording, rats were sacri-
ficed at the early light phase (2 hrs after light was turned on) for brain
tissue collection. Hypothalamic levels of Clock protein, clock protein
RNA and brain levels of melatonin were quantified using western blot,
Real time PCR and radioimmunoassay, respectively.

Results: Compared with the MC group, the MD group had (a) signifi-
cantly less of REM sleep (-15.86%) in overall of 48 hours, (b) 30.31% of
less of REM, 8.54% less of total sleep and 18.02% more of total wake in
the total light on period. These changes were toward a reverse direction
for all sleep/wake states in the dark phase but the differences were not
significant. The optical density of Clock protein was obviously lighter
in the MD rats compared with that in the MC rats. The Melatonin levels
remains under analysis.

Conclusion: The rat model of insomnia, i.c. the MD rats, had alteration
of circadian regulation shown as relocated sleep from light phase to dark
phase and may have significant alteration of Clock and brain levels of
melatonin. This is consistent with findings from human insomnia which
has phase of changes of sleep.

Support (optional): Work was supported by NIMH RO1 MH 069854
and Cleveland VA Research Service
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ASSESSMENT OF URINARY 6-SULFATOXYMELATONIN
IN OLDER ADULTS UNDER NATURALISTIC “AT HOME”
VERSUS CONTROLLED CONDITION

Schroder CM!, Kryla NR!, Lin L, O’Hara RM!

'Psychiatry and Behavioral Sciences, Stanford University School
of Medicine, Stanford, CA, USA, *Center for Narcolepsy Research,
Stanford University School of Medicine, Stanford, CA, USA

Introduction: A significant aspect of the aging process is deconsolida-
tion of the circadian system, including possible alteration of melatonin
secretion. The controversy among studies investigating age-related me-
latonin decline raises the question whether endogenous melatonin lev-
els assessed under controlled conditions relate to those assessed under
naturalistic conditions within individuals. The purpose of this study was
to compare 24h urinary 6-sulfatoxymelatonin (aMT6) levels under con-
trolled (C) vs. naturalistic (N) conditions within older adults.

Methods: Following a one-week assessment of their rest-activity-cycle
and ambient light levels (Actiwatch L-Plus®), 24 community-dwelling
older adults (16 women; age 71.2+5.5) underwent a 24h urine collec-
tion protocol, first at home (N, habitual sleep-wake schedule), then at
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the Stanford GCRC (C, dim light <8 lux during wake, <1 lux during
sleep, controlled posture, food intake, no exercise). Urine collection was
divided in 12h-collection periods, covering night- versus daytime aMT6
secretion, scheduled to the individual sleep-wake cycle. aMT6 was mea-
sured using ELISA (ALPCO®).

Results: We observed no significant differences between melatonin
levels assessed under N or C, for 24h mean, daytime, nighttime or am-
plitude melatonin levels (paired t-test). Regression analysis revealed no
significant effect of ‘physical activity at home’, ‘caffeine’ and ‘alcohol’
consumption at home or ‘medication’ on the intra-subject differences
in melatonin measures across conditions. Furthermore, melatonin levels
assessed under both conditions lead to the same classification into either
high or low secretors (upper and lower 30% or 50%).

Conclusion: Our results suggest remarkably stable within-subject aMT6
levels across N/C conditions in our study population of older adults.
If confirmed in a larger sample, assessment of melatonin parameters at
home may present a valid, more accessible alternative to gold-standard
controlled conditions in older adults. As part of a larger project, we are
currently relating melatonin levels with sleep parameters and neuropsy-
chological outcomes in this age group.

Support (optional): Research supported by NIA (AG 18784 and AG
17824), NIMH funding (MH 070886),the Research Service of the VAP-
AHCS, and by the NIH National Center for Research Resources (5 M01
RR000070).
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EFFECTS OF MORNINGNESS-EVENINGNESS
CHRONOTYPE ON SLEEPINESS ACROSS THE DAY
Dolan DC', Taylor DJ', Bramoweth A’, Rosenthal L?
'Psychology, University of North Texas, Grand Prairie, TX, USA,
Sleep Medicine Associates of Texas, Dallas, TX, USA

Introduction: To determine if the levels of sleepiness across the day dif-
fers among college students as determined by their chronotype.
Methods: This was a prospective study of 262 college students who
completed a survey offered for extra credit, including the Morningness-
Eveningness Questionnaire (MEQ), Epworth Sleepiness Scale (ESS),
and Time of Day Sleepiness Scale (ToDSS). The ToDSS consists of
three scores that rate sleepiness in the morning, afternoon, and evening.
There were 196 females and 66 males with an average age of 20.9+3.2.
Mean courseload was 14 semester hours.

Results: Definitely/moderately morning types constituted 5.4% of the
sample, 37.6% were neither, 51% were moderately evening, and 6.1%
were definitely evening types. Sleep schedules differed significantly by
type (p<.001); morning types have a 12:45-6:43 a.m. schedule, neither
types a 12:03-8:01 a.m. schedule, moderately evening types a 1:06-8:49
a.m. schedule, and definitely evening types a 1:36-9:43 a.m. schedule.
However, subjectively reported total sleep times were comparable. Re-
peated-measures analysis of ToDSS scores for each type were significant
(all p<.02), with different patterns of sleepiness across the day. Morning
types’ scores are 4+4, 745, 10+5; neither types’ scores are 6+4, 7+4, 9+4;
moderately evening types’ scores are 845, 7+4, 9+4; definitely evening
types’ scores are 1144, 843, 7+3. Importantly, there was a time x MEQ
interaction (p<.001), where definitely/moderately morning types were
significantly less sleepy in the morning (4+4) than moderately evening
(8+5) and definitely evening (1144) types. Additionally, neither types
(6+4) were significantly less sleepy in the morning than moderately eve-
ning and definitely evening types. Moderately and definitely evening
types were comparable. There were no differences between types on
ESS.

Conclusion: Most college students are evening types on the MEQ,
which was corroborated by their reported sleep schedule. The ToDSS
enabled differentiation of a differing pattern of sleepiness across the day
and specifically found significant differences in the level of sleepiness in
morning scores among MEQ types.
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INTERACTION OF CIRCADIAN TIMING SYSTEM AND
TIME SINCE EATING ON APPETITE IN HUMANS

Dowdle AL', Scheer F'?, Shea SA'?

'Medical Chronobiology Program, Division of Sleep Medicine,
Brigham and Women’s Hospital, Boston, MA, USA, *Division of Sleep
Medicine, Harvard Medical School, Boston, MA, USA

Introduction: It has previously been demonstrated that the “satiety hor-
mone” leptin has an endogenous circadian rhythm in humans, with a
peak around the habitual wake time. The current study aimed to identify
whether or not there exists a significant circadian rhythm in appetite.
Methods: 8 healthy adults (mean age 27 years, range, 19-42 years) un-
derwent a forced desynchrony protocol in dim light for 13 days, wherein
the sleep wake and fasting/eating cycles occurred at all phases of the
circadian cycle. This was achieved by scheduling twelve recurring 20-h
‘days’. During each waking period, lasting approximately 13.3-hours,
isocalorically balanced meals were provided at 1.25 h (breakfast), 6.45 h
(lunch), 10.45 h (dinner), and 12.10 h (snack) from time since scheduled
wake. The dietary intake was identical each wake-period. A computer-
generated visual analogue scale hunger/satiety questionnaire was admin-
istered immediately before breakfast and immediately before scheduled
bedtime. Body temperature was used to assess circadian phase (the fitted
minimum was assigned 0°). Data was binned in 60°-bins and analyzed
with Mixed Model ANOVA, with circadian bin and questionnaire result
as independent factors.

Results: As expected hunger levels were affected by time since last meal,
with highest hunger in the morning after a 9-h overnight fast and lowest
at the end of the “feeding day”, following the ‘evening’ snack, with a
peak-to-trough difference of 45.6 % (on a 100% scale) (P<0.0001). This
effect occurred independent from circadian phase. There was no circadi-
an rhythm in hunger independent of time since last meal. However, there
was a significant interaction between circadian phase and time since last
meal (P=0.004). Hunger ratings before bedtime expressed a significant
circadian rhythm (P=0.009), with a peak at 240 phase, corresponding
to 9pm time in this group. In contrast there was no significant circadian
rhythm of hunger rating following sleep.

Conclusion: These data demonstrate that that the influence of time since
last meal has a greater effect on appetite than circadian rhythms alone.
However, there is also a significant interaction between time since last
meal and circadian phase. Such an interaction may have implications for
the obesity of shift work.

0174

UNIVERSITY CREW ROWING SPEED VARIES BY
MORNINGNESS-EVENINGNESS

Brown FM', Neft EE', LaJambe CM?

'Department of Psychology, The Pennsylvania State University,
University Park, PA, USA, ?Pennsylvania Transportation Institute, The
Pennsylvania State University, University Park, PA, USA

Introduction: During adolescent and early-adulthood development hu-
mans tend toward evening- (E-type), rather than morning- (M-type) or
daytime/neither- (N-type) chronotypes. These morningness-eveningness
(M-E) tendencies may affect athletic performance and were evaluated in
collegiate crew rowers.

Methods: Subjects were eight male (m) and eight female (f) university
crew club athletes (mean age=19.6+/-1.5 years), classified from BALM
and MEQ M-E scores as eight E-type (3f/5m), four M-type (2{/2m),
and four N-type (3f/1m). In a randomized counter-balanced design, each
subject’s rowing speed was measured for a 2000-m sprint using a rowing
ergometer. Morning and evening test sessions occurred at times similar
to near-daily early mornings (0500 to 0700 h) and evenings (1630 to
1800 h) practices. Sessions were separated by three days of rest.
Results: Overall, 13 of the 16 crew members rowed on average 2.4 secs
(0.52 %) slower in the evening than morning (F[1,13]=27.43, p<.001).
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However, individual AM-PM rowing speed differences were affected by
chronotype (Chronotype x Time interaction (F[2,13] = 13.59, p=.001),
and correlated with chronotype score: BALM (r=.880, p<.001), MEQ
(r=.863, p<.001). M-types slowed in rowing speed from morning to
evening by 4.8 secs (1.1%), twice the group average (F[1,13]=41.60,
p<.001) compared with E-types (p<.001) and N-types (p=.014), who
showed no AM-PM changes (F[1,13]=0.01, p=.907) and (F[1,13]=3.05,
p=.104), respectively), and did not differ from one another (p=.390). No-
tably, three E-types increased rowing speed from morning to evening by
an average of 1.9 secs (0.47%).

Conclusion: Performance of young athletes appears influenced by chro-
notype effects. Yet, these influences seem modified by routine practice
at the same time each day, as suggested by absence of typical circadian
evening performance superiority. Understanding personal M-E tenden-
cies could allow young athletes to re-arrange daily training schedules to
help counteract any circadian time-of-day influences that might work
against their competitive performance.
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SENSORY FUNCTION IN THE UPPER AIRWAY OF
CHILDREN WITH OBSTRUCTIVE SLEEP APNEA
SYNDROME

Tapia IE'?, Bandla P'?, Traylor J', Karamessinis L', Huang J'?,
Marcus CL'?

!Sleep Center, The Children’s Hospital of Philadelphia, Philadelphia,
PA, USA, ?School of Medicine, University of Pennsylvania,
Philadelphia, PA, USA

Introduction: Children with the obstructive sleep apnea syndrome
(OSAS) have impaired cortical afferent processing of respiratory stimu-
li. This may be due to an impairment in respiratory sensation. Therefore,
we hypothesized that children with OSAS have diminished upper air-
way sensation compared to normal controls.

Methods: Inspiratory load perception (ILP), two-point discrimination
(TPD) and vibratory threshold (VT) were measured in children with
OSAS, and age and BMI matched controls during wakefulness. To de-
termine ILP, children were asked to breathe through inspiratory resistors
of 0-20 cm H20O/L/s. Children rated their ease to breathe according to
the Wong-Baker scale. TPD was measured in the anterior tongue, right
interior cheek and hard palate using calipers. VT was tested in the soft
palate using a Vibratron II.

Results: Eleven children with OSAS (mean age [SD] 11 + 4 years, mean
BMI Z score 2.4 + 0.5, mean AHI 31 + 52/hr), and nine controls (age 13
+ 2 years, BMI Z score 2.2 + 0.5, AHI 0.4 + 0.5/hr) were tested. Children
with OSAS had impaired TPD in the anterior tongue (OSAS median
[range] = 9 [4-14] mm, Controls = 3 [1-7] mm, p = 0.002) and hard pal-
ate (OSAS median [range] = 6 [5-9] mm, Controls = 3 [1-4]) mm, p <
0.001). ILP, TPD in the cheek and VT were similar between OSAS and
control subjects. However, our sample size was underpowered to detect
negative results.

Conclusion: TPD in the anterior tongue and hard palate is impaired in
children with OSAS during wakefulness. A bigger sample size is neces-
sary to detect differences in ILP and VT. We speculate that impaired
upper airway sensation in childhood OSAS is a cause of upper airway
occlusion during sleep. Alternatively, the impaired sensation may be
secondary to neural damage from snoring.

Support (optional): NIH RO1H158585, Respironics.
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POLYSOMNOGRAPHIC VALUES IN CHILDREN
UNDERGOING PUBERTY: PEDIATRIC VERSUS ADULT
RESPIRATORY RULES IN ADOLESCENTS

Tapia IE"*, Karamessinis L', Bandla P"*, Huang J'*, Kelly A*?, Pepe
M, Brian S', Gallagher P*?, Marcus CL'*

!Sleep Center, The Children’s Hospital of Philadelphia, Philadelphia,
PA, USA, *Endocrinology, The Children’s Hospital of Philadelphia,
Philadelphia, PA, USA, *Biostatistics and Epidemiology, The
Children’s Hospital of Philadelphia, Philadelphia, PA, USA, “School of
Medicine, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Polysomnographic respiratory events in children should
be scored using pediatric respiratory rules. However, due to a lack of
data on adolescents, recently revised scoring rules allow children aged
13-18 years to be scored by either adult or pediatric criteria. To further
clarify which scoring criteria to use, we describe the evolvement of re-
spiratory events with Tanner stage, and compare those events in children
aged 13 - 18 years with the new American Academy of Sleep Medicine
adult and pediatric respiratory rules.

Methods: Cross-sectional analysis of healthy, asymptomatic, non-obese
subjects aged 8 - 18 years recruited for research purposes. Subjects un-
derwent a physical examination to determine Tanner stage, an overnight
polysomnogram, and determination of sexual hormones.

Results: 68 subjects with Tanner stages 1-5 were studied, mean age [SD]
= 13 + [3] years, median AHI [range] = 0.1 [0 - 1.2/hour], median per-
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centage of total sleep time (TST) with SpO2 <92% = 0.1 [0 - 4.2%], me-
dian percentage of TST with end-tidal CO2 >50 torr = 0.1 [0 - 88.6%].
No significant differences in AHI, TST with SpO2 <92%, and with end-
tidal CO2 >50 torr were observed between Tanner stages. 32 subjects
were 13 - 18 years old (Tanner 3 - 5), mean age = 16 + [1] years. The
difference between the paired AHI scored by pediatric (median =0 [0 -
0.9/hour]) and adult (median = 0 [0 - 0.5/hour]) criteria was statistically
significant (p=0.04). However, this difference (mean difference=0.048,
SD=0.137, 95% CI=-0.001, 0.098) would not be of clinical relevance.
Conclusion: Respiratory events in normal children between 8 and 18
years of age are rare and unrelated to Tanner stage. Adult or pediatric
respiratory rules can be used for scoring polysomnograms in asymptom-
atic research subjects approaching adulthood. However, further studies
are needed in symptomatic children within this age group.

Support (optional): NIH RO1 HL58585
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TREATMENT OF SLEEP DISORDERS IN CHILDHOOD
AUTISM WITH MELATONIN OR BEHAVIORAL THERAPY. A
RANDOMIZED WAITING-LIST CONTROLLED STUDY
Giannotti F, Cortesi F, Cerquiglini A, Sebastiani T, Bernabei P
Develop Neurology & Psychiatry, Center of Pediatric Sleep Disorders
University of Rome La Spaienza, Rome, Italy

Introduction: Sleep disturbances appear as a frequent comorbid condi-
tion in children with autism (AD). In autism sleep disorders are mostly
the product of a faulty internal clock than bad parenting. This study ex-
amines the effectiveness of melatonin (MLT) and behavioral therapy
(BT) compared with a waiting-list (WL) control group in reducing sleep
disorders.

Methods: Sixty-eight medication-free AD children, ages 4 to 7 years,
with chronic sleep disorders entered in an 8-week randomized WL-
controlled study of BT and MLT (3- 5 mg). Five did not continue into
randomization. Sixty-three patients were randomly assigned to one of
the three treatment conditions. Sleep was evaluated by 1-week of acti-
graphic monitoring at baseline and after 8-week MLT or BT treatment
period. Primary outcome measures were actigraphy-derived pre- to post-
treatment changes in sleep onset latency (SOL), night-to-night variabil-
ity, sleep efficiency and total sleep duration. Differences in change over
time and between the melatonin, BT and WL group were analyzed by
rm-ANOVA. Five patient were discontinued which left 58 cases (20
MLT, 20 BT and 18 WL groups) that would be able to be evaluated.
All efficacy analyses were performed using to last-observation-carried-
forward (LOCF) to replace missing data.

Results: At pretreatment assessment, there were no significant differ-
ences between the 3 groups with respect to the outcome measures. For
reducing sleep disorders melatonin was superior. Patients in the MLT
group showed a significant improvement in sleep patterns than patient
in BT and WL groups. For all outcome measures there were significant
main effects for group, and post-hoc showed that SOL, night-to-night
variability, sleep efficiency and sleep duration gains in the MLT group
were significantly larger than those in BT (p<.01) and WL (p<.001)
groups.

Conclusion: Melatonin treatment is highly effective for reducing sleep
disorders in children with autism. Although the study was short-term, it
still provides evidence of effectiveness of melatonin whereas BT is less
effective.
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DETERMINANTS OF ADENOTONSILLECTOMY
OUTCOMES IN TREATMENT OF OBSTRUCTIVE SLEEP
APNEA IN CHILDREN: A MULTICENTER RETROSPECTIVE
STUDY

Bhattacharjee R, Kheirandish-Gozal L', Promchiarak J,
Simakajornboon N°, Splaingard D?, Splaingard M°, Gozal D'

'Division of Pediatric Sleep Medicine, Department of Pediatrics,
Kosair Children’s Hospital Research Institute, University of Louisville,
Louisville, KY, USA, Sleep Disorders Center, Pulmonary Medicine,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA,
3Sleep Disorder Center, Department of Pediatrics, Columbus Children’s
Hospital, Ohio State University School of Medicine, Columbus, OH,
USA

Introduction: The overall efficacy of adenotonsillectomy (T&A) in
the treatment of obstructive sleep apnea (OSA) in children is unknown.
Although success rates are likely lower than previously estimated, fac-
tors that promote the risk for incomplete resolution of OSA after T&A
remain undefined.

Methods: A multicenter collaborative retrospective review was per-
formed of all nocturnal PSG performed both pre- and post-operatively
on otherwise healthy children undergoing T&A for the diagnosis of OSA
at 3 large pediatric sleep centers. Demographic and clinical confounders
were extracted from patient charts with intent to determine risk factors
associated with failed resolution of OSA after T&A, as indicated by a
post-T&A apnea-hypopnea index (AHI) > 5/hrTST.

Results: To date, 319 children (mean age: 7.9+0.3 years) have been
identified. T&A resulted in a significant reduction in AHI from 17.2+6.2/
hrTST to 4.7+0.4/hrTST post-T&A (p<0.00001). Of the 319 children, 83
(26%) had residual AHI >5/hrTST. Pre-operative AHI was significantly
associated with post-operative AHI, such that higher pre-T&A AHI were
more likely to result in residual OSA (}*=8.0, p<0.02). Of these, 68.5%
were obese (BMI Z-score >1.56). Among children with a pre-T&A AHI
>10/hrTST, obese children had a significantly higher post-T&A AHI
(14.5£1.7/hrTST) compared to non-obese children (9.7+1.4/hrTST;
p<0.05), despite similar AHI prior to T&A.

Conclusion: Initial assessments confirmed that both pre-operative AHI
and obesity operate as independent risk factors for the occurrence of re-
sidual OSA after T&A. Since data collection is ongoing, it is anticipated
that the increased sample size will provide enough power to examine the
role of other factors such as allergy, asthma, prematurity, and a family
history of OSA in the overall polysomnographic outcomes of T&A in
children with sleep-disordered-breathing, and thus permit delineation of
a validated algorithm for selection of children who would clearly benefit
from a post-operative PSG.

Support (optional): The Children’s Foundation Endowment for Sleep
Research.
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PEDIATRIC OBSTRUCTIVE SLEEP APNEA AND INSULIN
SENSITIVITY

Kelly A?, Dougherty S', Marcus C'?, Brooks L'*?

'Pediatrics, The Children’s Hospital of Philadelphia, Philadelphia, PA,
USA, ?Pediatrics, University of Pennsylvania School of Medicine,
Philadelphia, PA, USA

Introduction: Obstructive sleep apnea syndrome (OSAS) has been im-
plicated in the pathophysiology of metabolic syndrome, but its contribu-
tion to insulin resistance is complicated by its association with obesity
and, in children, pubertal insulin resistance. We hypothesized that OSAS
worsens insulin resistance independently of both obesity and puberty by
lowering the adipose-derived insulin sensitizer, adiponectin.

Methods: Normal controls and children with suspected OSAS were re-
cruited. Subjects were categorized as pubertal or prepubertal based upon
a validated self-assessment tool. Overnight polysomnography (PSG)
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was performed. Fasting blood glucose (BG), insulin, and adiponectin
were obtained. Homeostatic model assessment of insulin resistance
(HOMA)=(BG*insulin)/405 was calculated. The independent effects of
PSG parameters upon 1) HOMA and 2) adiponectin following adjust-
ment for puberty and body mass index (BMI-Z) were determined using
multivariable linear regression.

Results: (Median, range): 88 children (38 female; 36 prepubertal/52
pubertal), age=10.5 years (4-18), were recruited. Subjects were gener-
ally overweight (BMI-Z=2.1, -3 to 4.1) and had wide-ranging insulin
sensitivities (HOMA=2.7, 0.5-27) and PSG parameters: apnea hypo-
pnea index (AHI)=0.7, 0-125; arousal index=0, 0-110; %time oxygen
saturation<90% (%TiSp0O2)=0, 0-40; lowest SpO2=91, 44-97; end-
tidal CO2 (ETCO2)=51, 40-63. BMI-Z (p<0.001, R2=0.33), puberty
(p<0.001, R2=0.25), adiponectin (p<0.001, R2=0.30), and all PSG pa-
rameters were independently associated with HOMA. Following adjust-
ment for BMI-Z and puberty, no PSG parameter was associated with
HOMA, but AHI (p=0.01, R2=0.34), %TiSpO2 (p=0.01, R2=0.38), and
ETCO2 (p=0.005, R2=0.43) remained negatively associated with adi-
ponectin.

Conclusion: As expected in the pediatric population, puberty and obe-
sity were significant determinants of insulin sensitivity. After adjustment
for these well-recognized factors, OSAS did not contribute to insulin
resistance but was associated with lower adiponectin. Whether OSAS
begets lower adiponectin is not known but, if it is causal, the long-term
impact of OSAS originating in childhood is potentially significant since
hypoadiponectinemia has been implicated in the pathogenesis of insulin
resistance, diabetes, and atherogenesis.

Support (optional): K23-RR021973 (AK) UL-1RR024134
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ASSOCIATION OF SLEEP COMPLAINTS WITH SUICIDAL
BEHAVIOR AMONG CHILDREN AND ADOLESCENTS WITH
DEPRESSIVE EPISODES

Lopes M, Pereira A', Wang Y', Guilleminault C*, Fu-I L

nstitute of Psychiatric, Sao Paulo University, Sao Paulo, Brazil,
2Sleep Disorders Clinic, Stanford University, Palo-Alto, CA, USA

Introduction: Suicide is the third cause of death worldwide among 10
to 20-year-old individuals but no comprehensive study of sleep com-
plaints and suicidal risk exist in young individuals. We determined the
association of sleep complaints and suicidal behavior in children and
adolescents with Pediatric Bipolar Disorder (PBD) and Pediatric Unipo-
lar Disorder (PUD) during depressive episodes.

Methods: 303 individuals (mean age: 12.8 + 3.1 years), were assessed
for current depressive episode with the Diagnostic Interview for Chil-
dren and Adolescents (DICA-IV). Demographic and clinical variables
were collected at intake with subject and responsible adult. Exclusion
criteria: chronic medical illness, psychoactive substance use or depen-
dence; pervasive development disorder; schizophrenia, severe psychotic
disorder; institutionalized subjects, homelessness; mental retardation,
and substantial learning difficulties. Presence of sleep complaints (initial
insomnia, sleep maintenance insomnia, early awakening, and hypersom-
nia) and suicidal behavior (suicidal ideation, desire to die, suicide plan,
and suicide attempt) were detected by face to face interviews during
depressive episodes. Data analyses with descriptive statistics and Chi-
square tests.

Results: 83.8% of patients with PBD (n= 81) and PUD (n=222) had
sleep disturbances. Poor sleep was more frequent among PUD than PBD
(92.8% and 58%, p=0.02, respectively). They presented more initial in-
somnia 63.1% (PUD) vs. 22.2% (PBD), p=0.02; and sleep maintenance
insomnia 41.4% vs 22.2%, p<0.05. There was no group difference for
early awakening and hypersomnia (p>0.05). The presence of sleep com-
plaints showed a significant association with suicidal behavior (p<0.05).
The proportion of subjects who reported suicidal behaviors with sleep
complaints was higher among bipolar than unipolar patients, respective-
ly: suicidal ideation: 58% vs. 35.6%, p=0.03; desire to die: 58% vs. 31.5,
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p<0.05; suicide plans: 55.5% vs. 22.3%, p=0.003; and suicide attempt:
40.7% vs. 19.8%, p=0.02.

Conclusion: Sleep complaints during depressive episodes in PBD and
PUD must lead to search for suicidal behavior.
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TNF-A POLYMORPHISMS AND MORNING PLASMA
LEVELS IN CHILDREN WITH OBSTRUCTIVE SLEEP
APNEA (OSA)

Khalyfa A, Sans Capdevila O°, Serpero LD', Buazza, MO!,
Kheirandish-Gozal L?, Gozal D'

Pediatrics, Kosair Children’s Hospital Research Institute, University
of Louisville, Louisville, K'Y, USA, *Pediatrics, Division of Pediatric
Sleep Medicine, University of Louisville, Louisville, KY, USA

Introduction: Multiple genetic and environmental factors underlie the
development and consequences of OSA. Plasma levels of TNF-a vary
among individuals, and correlate with TNF-a gene polymorphisms
such as -308G. This specific polymorphism has been implicated in the
pathophysiology of OSA in adults. However, the frequency of TNF-a
polymorphisms among children with OSA has not yet been explored.
Furthermore, the relationship between these polymorphisms and morn-
ing plasma levels of TNF-a is unknown. The present study evaluates the
relation between four polymorphisms in the TNF-o gene and morning
plasma levels of TNF-a in children with OSA.

Methods: Consecutive children (ages 4-10 years) who were polysom-
nographically diagnosed with OSA (n=154) and age-, gender-, ethnic-
ity-, and BMI-matched control children (n=163) underwent a blood
draw the next morning under fasting conditions. Genomic DNA extrac-
tion was performed and TNF-o polymorphisms -238, -256, -308, and
-948 corresponding to several critical encoding regions of the gene were
examined. Genotyping and allelic frequencies were determined using
real time PCR TagMan SNP genotyping assays. Plasma samples were
assayed for TNF-a using ELISA.

Results: The frequencies of TNF-a 238 (A/G), 308 (A/G), 256 (G/T),
and 948 (A/C) polymorphisms were similar between OSA and control
children. Plasma TNF-a levels were significantly increased in children
with OSA compared to control groups. No differences in circulating
TNF-a levels emerged among 238, 256, and 948 single nucleotide poly-
morphisms. In contrast, plasma TNF-a. levels were markedly higher in
children with OSA harboring the -308G polymorphism.

Conclusion: The TNF-a promoter polymorphism (-308G/A) might be
associated with inflammatory responses in children with OSA, and thus,
this TNF-a polymorphism may operate as a disease-modifying gene in
OSA.

Support (optional): NIH grant HL-65270 and the Children’s Founda-
tion Endowment for Sleep Research.
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NEIGHBORHOOD AIR QUALITY CHARACTERISTICS AND
PREVALENCE OF HABITUAL SNORING IN SCHOOL-AGED
CHILDREN RESIDING IN TEHRAN, IRAN

Kheirandish-Gozal L', Ghaleh Bandi M?, Salehi M, Salarifar M,
Spruyt K!, Kheirandish E°, Gozal D'

Pediatrics, University of Louisville, Louisville, KY, USA, *Psychiatry,
Iran University, Tehran, Iran, *Infectious Diseases, Shahid Beheshti
University, Tehran, Iran

Introduction: Multiple studies have evaluated the frequency of habitual
snoring (HS) in pediatric populations. However, while exposure to ciga-
rette smoke (ECS) has been found to increase the risk of HS in a dose-
dependent fashion, no studies have examined the potential contribution
of air quality to HS in children.

Methods: A sleep questionnaire was distributed during 2007 to 6-12-
year-old children attending public schools in 5 distinct neighborhoods
(4 schools/area) within the city of Tehran. The regions were selected
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based on the officially published air quality measures which include
carbon monoxide (CO), particulate matter <10 micron in aerodynamic
diameter (PM10), nitrogen dioxide (NO2), ozone (O3), and sulphur di-
oxide (SO2). 6,000 questionnaires were distributed, and 62.5% were
completed by parents. HS was defined as loud snoring > 3 nights/week.
Information regarding allergies, asthma, previous adenotonsillectomy
(T&A), recurrent ear infections, parental smoking, and ECS was ob-
tained. Descriptive statistics followed by adjusted risk assessments were
conducted.

Results: Among the 4,322 completed datasets, the prevalence of HS was
similar for boys and girls from age 6 -10 years (approximately 3.5%),
with significantly higher HS rates in boys at ages 11-12 years (p<0.02).
HS was increased if allergic rhinitis, asthma, previous T&A, recurrent
ear infections, tympanostomy tubes, and parental smoking were concur-
rently reported (p<0.0001). Furthermore, partition of HS rates according
to air quality neighborhood characteristics revealed significantly higher
HS frequencies among children residing in a neighborhood with poorer
air quality (6.02 % vs. 2.65%), whereby the regional variance in HS was
primarily accounted for by SO2, O3, and PM10, even after controlling
for other risk factors.

Conclusion: In addition to previously identified risk factors, environ-
mental air quality emerges as a significant contributor to the risk for
developing HS during childhood, further emphasizing the multiplicity
of factors that operate as determinants of upper airway lymphadenoid
proliferation.

Support (optional): The Children’s Foundation Endowment for Sleep
Research.
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EFFECTS OF BIRTH WEIGHT ON BAROREFLEX
RESPONSES TO HEAD-UP TILTING DURING SLEEP IN
PREMATURELY-BORN INFANTS

Smith NB, Yiallourou SR, Walker AM, Horne RS

Ritchie Centre for Baby Health Research, Monash Institute of Medical
Research, Monash University, Melbourne, VIC, Australia

Introduction: Previously it has been reported that preterm infants have
impaired baroreflex responses at term-equivalent age, however there
have been no studies of the maturation of baroreflex control of heart rate
(HR) and blood pressure (BP) after term-equivalent age. We aimed to
assess the maturation of baroreflex responses to head-up tilting during
sleep in prematurely-born infants over the first six months corrected age
(CA).

Methods: Twenty-seven preterm infants (28-32 wk GA) were studied
using daytime polysomnography at 2-3 wk, 2-3 mo and 5-6 mo CA. BP
was measured continuously and non-invasively using a photoplethys-
mographic cuff (Finometer™) placed around the infant’s wrist. Infants
were tilted 15° head-up to assess baroreflex responses during quiet and
active sleep. Infants were divided into low (LBW; 1500-2500g), very
low (VLBW; 1000-1500g) and extremely low (ELBW; <1000g) birth
weight groups. The effect of postnatal age on responses to tilting was
compared using a two-way ANOVA with Student Newman Keuls post-
hoc analysis and data expressed as percentage change from pre-tilt base-
line.

Results: There were no significant postnatal changes in HR responses
to tilting in any of the groups, nor BP responses in the VLBW and LBW
groups. In contrast, there was a significant change in quiet sleep BP re-
sponses to tilting with postnatal age in the ELBW group, with the maxi-
mum BP response falling with increasing age from 2-3 wk to 5-6 mo CA
(9% and 2%, respectively; p<0.05).

Conclusion: The BP response to head-up tilting in ELBW premature
infants undergoes significant maturation with increasing postnatal age.
Altered BP responses to tilting observed at 2-3 wk and 2-3 mo CA may
place ELBW premature infants at a greater risk cardiovascular instabil-
ity during sleep in this critical developmental period. Further studies are



required to compare both sleep state effects and maturation of responses
in prematurely-born infants with healthy, age-matched term infants.
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Introduction: Obstructive sleep apnea (OSA) is accompanied by in-
creased sympathetic activity in adults, and is associated with increased
urinary catecholamines levels. Moreover, urinary catecholamine excre-
tion is altered in obese patients. Thus,our hypothesis was that morning
urine catecholamines levels would be correlated with the severity of ob-
structive sleep apnea and degree of obesity in children.

Methods: Children referred to the pediatric sleep center for habitual
snoring underwent overnight polysomnography, and the first morning
voided urine sample was then collected. Urinary concentrations of nor-
epinephrine, epinephrine and dopamine were measured and corrected
for urine creatinine levels.

Results: 159 children were recruited and completed the protocol. 2 age-
matched groups were identified, namely children having OSA (Average
apnea-hypopnea index (AHI) = 8.2 events/hour sleep, n=81) and ha-
bitual snorers (AHI <1 event/hour sleep, n=78). Each group was further
subdivided into 2 groups based on body mass index Z score criteria for
obesity and matched for AHI (BMI Z score = 0.12 £1.1 (non obese)
versus BMI Z score = 2.41 £0.5 (obese)). Patients with OSA had sig-
nificantly higher urinary norepinephrine levels in comparison to habitual
snorers (40.14£24.7ng/mg creatinine versus 31.6+16.2 ng/mg creatinine,
P<0.05). There was a positive correlation between AHI and norpineph-
rine values. Norpinephrine levels were similar among obese and non
obese subjects. Adrenaline and dopamine urinary levels were not statis-
tically different between the 4 sub-groups (p>0.05).

Conclusion: In children with OSA, morning urinary norepinephrine
levels are significantly higher than those without OSA, and correlate
with the severity of the disease. Urine catecholamine levels do not ap-
pear to be influenced by the presence of obesity. Thus, altered sympa-
thetic activity in OSA patients may occur independently of the presence
of obesity.

Support (optional): NIH grant HL 65270 and the Children’s Founda-
tion Trust for Sleep and Neurobiology Research.
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Introduction: There are little data available comparing sleep in infants
and toddlers cross-culturally. The primary aim of this study was to char-
acterize normal sleep patterns in a large sample of children ages 0 to 36
months in multiple predominantly Asian and predominantly Caucasian
countries.

Methods: Parents of 21,273 infants and toddlers (4497 United States;
801 United Kingdom, 1071 Australia, 1077 New Zealand, 502 Canada,
1044 Hong Kong, 1033 Korea, 882 Taiwan, 989 Thailand, 967 Indo-
nesia, 872 Japan, 7505 China) completed an expanded version of the
Brief Infant Sleep Questionnaire. All questionnaires were administered
online, except face-to-face interviews were conducted in Thailand.

A61

Category E—Pediatrics

Results: Significant variability in bedtimes were found, ranging from
19:27 (NZ) to 22:17 (HK), p<.001. Variability in total sleep time was
also found, ranging from11.6 (JN) to 13.3 (NZ) hours, p<.001. There
were limited differences with no clinical significance in night wakings
and naps. Room-sharing ranged from 15.1% in Canada to 94.5% of in
Thailand. There was also a wide range in the percentage of parents who
perceived that their child had a small or severe sleep problem (11% in
Thailand to 76% in China). Overall, children from predominantly Asian
countries (HK, KR, TW, TL, IN, JN, CN) had significantly later bed-
times, shorter total sleep times, increased parental perception of sleep
problems, and were more likely to room share than children from pre-
dominantly Caucasian countries (US, UK, AU, NZ, CA), p<.001.
Conclusion: Overall, young children in predominantly Caucasian coun-
tries obtained more overall sleep, had earlier bedtimes, and were less
likely to room-share than young children in predominantly Asian coun-
tries. No differences were found in night wakings or napping behaviors.
These results indicate substantial differences in sleep patterns in young
children throughout the world. Further studies to understand the basis
for and impact of these interesting differences are needed.

Support (optional): This study was supported by JOHNSON & JOHN-
SON Consumer Companies, Inc.
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Introduction: Sleep disordered breathing (SDB) in children is associ-
ated with severity-dependent increases in excessive daytime sleepiness
(EDS) that are only partially explained by the apnea hypopnea index
or the severity of desaturation. TNF-a is a cytokine that has been im-
plicated in EDS. We therefore conducted the present study to examine
whether TNF-a levels are altered in children with OSA and EDS.
Methods: 16 pre-pubertal children (ages 6-10 years; 50% male; 37.5%
AA; 50% obese) who were polysomnographically diagnosed with mod-
erate to severe OSA and were reported by their parents as having EDS
(modified Epworth > 11), underwent blood draw the next morning under
fasting conditions for TNF-a levels as well as a MSLT, consisting of 5
nap opportunities of 30 min each, every 2 hours. These tests were re-
peated 6-8 months later, after implementation of effective treatment con-
sisting of adenotonsillectomy and CPAP, the latter if necessary. TNF-a
levels were measured using a highly sensitive ELISA.

Results: Mean sleep latency (MSL) was shorter at diagnosis (17.2+2.2
min) compared after treatment (25.6+2.8 min; p<0.001). Similarly,
TNF-a levels were higher before treatment (865.7+154.0 pg/ml) com-
pared to after treatment (132.4445.1 pg/ml; p<0.01). Obese children
were more likely to have lower MSL and higher TNF-a levels (p<0.03
vs. non obese). A significant linear correlation emerged between sleep
latency and TNF-a levels for the whole cohort.

Conclusion: TNF-o. morning plasma concentrations are altered in chil-
dren with OSA, particularly when EDS is present. Changes in TNF-a
levels appear to be proportionate to the severity of daytime sleepiness.
Support (optional): NIH grant ROIHL-65270 (DG), and The Chil-
dren’s Foundation Endowment for Sleep Research.
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Introduction: Sleep disordered breathing is common in children and
ranges in severity from primary snoring (PS) to obstructive sleep apnoea
(OSA). OSA has been associated with elevated blood pressure, however
the effects of severity of SDB have not been investigated. This study
aimed to measure blood pressure non-invasively and continuously dur-
ing sleep in children with a range of severity of SDB and non-snoring
controls.

Methods: 88 children (44M/44F) aged 7-13 y were studied. 68 were
referred for assessment of SDB and 20 non-snoring controls were re-
cruited from the community. Routine polysomnography (PSG) was
performed and mean arterial pressure (MAP) recorded continuously us-
ing a Finometer™ (FMS, BV Arnhem, The Netherlands). None of the
children had any significant medical conditions or were on any medi-
cation. Children were divided into groups according to obstructive ap-
noea/hypopnoea index (OAHI). Control children OAHI<0 and no his-
tory of snoring (N=20), PS OAHI<1 event/h (N=40), mild OSA OAHI
1-5 events/h (N=14) and moderate/severe OAHI> 5 events/h (N=14).
MAP data were grouped into quiet awake (recorded before sleep onset),
NREM 1/2, SWS and REM. Data were compared with 2-way ANOVA
with Student Newman Kuels post hoc analyses.

Results: There was no difference in BMI, total sleep time, sleep effi-
ciency or sleep latency between groups. Overall MAP was lower in the
control group compared with all SDB groups (p<0.001). Awake MAP
was lower in the control group (63 + 3 mmHg) than the PS group (74 + 2
mmHg, p<0.01) and the moderate/severe group (73 + 3 mmHg, p<0.05).
NREM 1/2 MAP was lower in the control group (61 + 2 mmHg) than in
the PS group(67 + 2 mmHg, p<0.05), mild OSA group(71 + 3 mmHg,
p<0.05) and moderate/severe group(73 + 3 mmHg, p<0.1). SWS MAP
was also lower in the control group (61 =2 mmHg) than the mild OSA
group (72 + 4 mmHg, p<0.05) and moderate/severe group(71 + 3,
p<0.05). REM MAP was lower in the control group (65 + 2 mmHg)
compared to the PS group (73 + 2 mmHg, p<0.05), the mild OSA group
(82 £ 4 mmHg, p<0.01), and the moderate/severe OSA group (80 + 4
mmHg, p<0.001).

Conclusion: This study recorded MAP continuously overnight and
found that SDB was associated with increased MAP during sleep com-
pared to non snoring control children, regardless of the severity of SDB.
These findings highlight the importance of considering the long term
cardiovascular effects of any severity of SDB in children.

Support (optional): National Health and Medical Research Council of
Australia
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Introduction: The increasing prevalence of obstructive sleep apnea
(OSA) in adolescents, due in part to the childhood obesity epidemic,
will increase demand for diagnostic services. We compared detection
of OSA by a portable cardiorespiratory device and concurrent lab-based
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polysomnography in teens with suspected OSA, followed by assessment
of OSA in the home setting.

Methods: Thirty habitually snoring teens referred for PSG because
of suspected OSA [mean age 15 years (range 13-17); males=57%,
minority=57%, obese=63%] were enrolled. Patients underwent an in-
laboratory PSG concurrent with the ARES™ Unicorder (A-Lab) and
wore the Unicorder for 1 or 2-nights in-home (A-Home). PSG-based
apnea-hypopneas indices (AHI) were blindly scored using standard pe-
diatric rules with 3% desaturation criteria for hypopnea. The ARES data
were auto-scored using a stepped 3% desaturation criteria plus technical
review to resolve periods with auto-detected signal quality problems.
Results: Portable monitoring data lost in 2 patients due to early equip-
ment problems. The PSG-total sleep time and A-Lab valid recording time
(VRT) were 7.6+1.0 and 7.6+1.4 hours, respectively. In home, 24/28
subjects wore the device in home for two nights [VRT: N1=6.6+2.1,
N2=5.9+2.3, overall=11.7+3.9 SD hours]. The relationships between
the PSG vs. A-Lab and A-Home showed correlations of 0.94 and 0.73,
respectively. Bland-Altman plot mean+SD of 0.9+6.1 for A-Lab and
2.4+11.2 A-Home. Using AHI clinical cut-offs of > 2 and >5, the sensi-
tivity/specificity of the A-Home vs. PSG was 100/44 and 83/82, respec-
tively. PSG and A-Home agreed in 23/28 at AHI threshold >2 and in
23/28 at AHI threshold >5.

Conclusion: The device provided comparable results to PSG when worn
concurrently. When used in a home setting and compared to PSG, the
device appears capable of providing information useful for a clinician to
rule-in or out clinically important OSA in 82% of adolescents evaluated
and may detect OSA missed by night-to-night variability.

Support (optional): NIH/NCHHD SBIR Grant 1R43HD053165-01
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Introduction: Obstructive sleep-disordered breathing (OSDB) has been
shown to have many adverse neurocognitive consequences if left un-
treated in the child. In the adult population, neck size has been shown to
correlate with the presence of OSDB. We hypothesize that neck size is a
clinically relevant factor in the pediatric population with OSDB.
Methods: Data were obtained by retrospective chart review and subject-
ed to chi-square and regression analysis. Apnea-hypopnea index (AHI)
and mean oxygen saturation values were used as indices of severity of
sleep-disordered breathing. Neck size was measured in a sitting and neu-
tral head position. We regressed neck size against age and obtained the
percent deviation from predicted neck size (DPN) for each patient.
Results: We looked at 215 children (1% to 18 years of age) from No-
vember 2006 to December 2007 referred to a Pediatric Sleep Center.
Obese (BMI>95th%tile for age) patients comprised 37.3% of this popu-
lation, and had an increased frequency of snoring (chi-square=8.184;
p<0.01). DPN correlated with BMI (1=0.680; p<0.01) and weight
(r=0.476; p<0.01), and showed no significant correlation with height
(r=0.120; p>0.1) or age (r=0.014; p>0.1). DPN showed a higher cor-
relation (r=0.434; p<0.01) with AHI than did BMI (1=0.325), weight
(r=0.133) or tonsil size (1=0.158). DPN showed a strong inverse cor-
relation with mean oxygen saturation (r=0.713; p<0.01). DPN was a
better predictor of mean oxygen saturation than BMI (1=0.456), weight
(r=0.248) or tonsil size (r=0.008).

Conclusion: Kids with bigger age-adjusted neck sizes may be at in-
creased risk for OSDB and increased severity of OSDB. DPN may
provide a more anatomically specific risk factor than obesity measures
such as BMI. Children with bigger neck sizes for age should be queried
about snoring, apnea, hypersomnolence, and hyperactivity. Neck size
should be considered in the clinical evaluation of children with a history
of snoring and apnea.



Support (optional): University of Virginia Health System Buchanan
Grant
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Introduction: A failed or impaired arousal response from sleep may
play an important role in Sudden Infant Death Syndrome. Previous stud-
ies have examined infant responses to different respiratory, auditory and
tactile arousal stimuli; however with variations in protocols between
studies, it is unclear whether these different stimuli are acting via the
same neural pathways. The aim of this study was to examine arousal
responses to both respiratory and somatosensory stimulation in the same
infants throughout the first six months of life.

Methods: 10 healthy term infants were studied longitudinally with day-
time polysomnography at 2-4 wk, 2-3 mo and 5-6 mo postnatal age.
Infants were challenged with mild hypoxia (15% O,, balanced N,) de-
livered through a silicone nose-mask and air-jet stimulation (a pulsatile
jet of air to the nostrils); the starting stimulus was randomized for the
first study and alternated for subsequent studies. Arousal responses were
scored as sub-cortical activations (SCAs) or full cortical arousals (CAs)
using standard infant criteria and were expressed as proportions of to-
tal arousal responses. Two way RM ANOVA was employed to assess
differences in the proportion of CAs between stimulus types and sleep
states, active (AS) and quiet (QS) sleep.

Results: When infants aroused to hypoxia at 2-4 wk, there was a sig-
nificantly higher proportion of CAs, hence decreased SCAs, observed
during AS (75 + 11%) compared with QS (53 + 11%, p<0.05). No ef-
fects of sleep state were observed at 2-3 or 5-6 mo. In response to air-jet
stimulation, AS was associated with increased proportions of CAs at 2-3
mo (75 £+ 10%) and 5-6 mo (65 + 8%) compared with QS (34 = 7% and
42 + 8% respectively, p<0.05). When responses were compared between
hypoxia and air-jet stimuli, there were no significant differences in the
proportions of CAs and SCAs, regardless of sleep state or age studied.
Conclusion: During AS, infants exhibited increased proportions of CAs
in response to both hypoxia and air-jet stimulation. This was not unex-
pected as AS has been well established as a state of increased arous-
ability. Similar trends observed in hypoxia and air-jet induced arousal
responses suggest that each involve common neural pathways. Further-
more, this study has provided important information suggesting that data
from infant arousal studies using these different stimuli are comparable;
and supports nasal air-jet stimulation as an appropriate stimulus for as-
sessing hypoxia-induced arousal in infants.
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STUDY
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Introduction: Effects of sleep related breathing disorders (SRBD) on
cognitive function may be secondary to intermittent hypoxemia, to sleep
fragmentation, or both. It is possible that SRBD influences cognitive per-
formance in sickle cell anaemia (SCA). One of the treatments for SRBD
is Positive Airway Pressure (PAP). Although it has proved effective in
reducing cognitive morbidity in adults, compliance with PAP is variable.
However, no studies have objectively evaluated compliance and the ef-
fectiveness of Auto-Adjusting Positive Airway Pressure (APAP) in SCA

Category E—Pediatrics

children. This abstract reports compliance and its relationship to cogni-
tive outcome from an RCT pilot, to explore feasibility, compliance and
safety of six weeks prophylactic, overnight APAP. Clinical, laboratory
and neuropsychological measures were obtained at baseline and follow-
up, with the aim of obtaining pilot data on endpoints measuring efficacy
of this intervention.

Methods: 12 children with SCA were treated with domiciliary APAP
for 6 weeks (5/12 male; 11.2+/-3.1 years; Age-standardised BMI -0.3+/-
1.1). Effectiveness was evaluated using 7 channel poligraphy. Compli-
ance was measured on a night-by-night basis. Cognitive measures were
taken at baseline and post intervention using Wechsler Intelligence Scale
for Children (WISC-IVY¥). The primary endpoint was Processing Speed
Index (PSI), derived from two measures assessing visual attention and
working memory skills.

Results: All children completed 6 weeks of treatment. Compliance
data showed the mean nightly use was 7.6 +/- 1.3 hours. Total number
nights APAP used >=5 hours, median 40, range 35-42. Percentage nights
APAP used >=5 hours, median 95%, range 83-100%. APAP was highly
effective in this group, with a 10 fold reduction in the apnoea hypo-
pnoea index from 24.1 +/- 10.0 to 2.4 +/- .5 events/hr, p < .001. There
was a significant relationship between mean hours usage and change in
processing speed index, 7(11) = .68, p = .022. Processing speed index
improved with treatment, F(1,9) = 5.8, p = .040, when controlling for
hours usage.

Conclusion: APAP appears to be highly efficacious in SCA. There was
no bone marrow suppression or rebound pain in any of the participants
on treatment and had no adverse effects on general health. APAP im-
proved SRBD symptoms and appears to have a dose dependent impact
on cognition. These data suggest APAP is feasible and safe in sickle
cell anaemia and justify further investigation to see if APAP reduces the
complications of this condition.
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Introduction: Large scale studies indicate that 11%-54% of preschool
children experience reported sleep initiation difficulties (e.g., bedtime
resistance, sleep onset delay). Objective data on the role of the circadian
system in the development and maintenance of such problems, however,
are scarce. In our companion abstract (see Garlo et al.), we report appre-
ciable variability in salivary DLMO (18:13 to 20:31) and relative phase
angles in healthy preschoolers. The present analysis examined associa-
tions between circadian parameters and sleep initiation as measured by
parental report and actigraphy.

Methods: Data were collected on 13 healthy preschoolers (6 males; 11
Caucasians; 30-36 months) with no reported sleep problems. At study
start, parents reported on their children’s success in going to bed and
falling asleep after lights-out with the Children’s Sleep-Wake Scale
(CSWS; higher scores=better success). Children’s sleep during a typical
5-day period was then measured with actigraphy and a daily sleep diary.
On day 6, children did not nap and completed a 6hr home-based salivary
melatonin assessment under dim light (<4 lux) conditions. Phase angles
were computed between DLMO and diary variables (bedtime, midsleep
time, rise time) averaged across days 1-5. Sleep onset latency was de-
fined as the difference between reported lights-out on the sleep diary and
actigraphically estimated sleep start (3-5 day average).

Results: Children with later salivary DLMOs had (all ps<.05) longer
sleep onset latencies (#=.45) and poorer success falling asleep (CSWS;
7=-48). Smaller DLMO-bedtime phase angles were associated with
poorer success falling asleep (CSWS; r=.49, p<.05). Smaller DLMO-
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midsleep phase angles were associated (all ps<.05) with longer sleep on-
set latencies (r=-.57) and poorer success going to bed and falling asleep
(CSWS; =45 and =.53, respectively). Smaller DLMO-rise time phase
angles were more likely in children with shorter sleep onset latencies (=-
.70, p<.01) and poorer success in falling asleep (CSWS; r=.50, p<.05).
Inspection of scatterplots showed that all associations were linear.
Conclusion: Circadian parameters show moderate-to-strong associa-
tions with children’s success transitioning from wake to sleep at the be-
ginning of the night. Understanding brain-behavior interactions related
to circadian rhythms may inform prevention and treatment of sleep ini-
tiation difficulties across early development.

Support (optional): NIH KO1MHO074643 and Sepracor, Inc. ESRC026
Grants to MKL
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Introduction: Associations between obesity and insufficient sleep
among children have fueled speculation that inadequate hours of sleep
could promote obesity. However, few prior studies have considered po-
tential confounders such as sociodemographic factors. Our objective
was to determine whether an association exists between obesity and
caregiver-reported nights of sufficient sleep, in a nationally representa-
tive sample, adjusting for sociodemographic variables.

Methods: The 2003 National Survey of Children’s Health (National
Center for Health Statistics) used a random digit dialing to contact
76,030 households. Question-items included demographics, height and
weight and number of nights of sufficient sleep (0-2, 3-5 or 6-7) obtained
in the past week as perceived by a caregiver. Subjects were divided into
2 subgroups by age (6-11 vs. 12-17 years) and also by gender-specific
body mass index (BMI, normal weight [5-84 percentile] vs. obese [>
95% percentile]).

Results: In 2003, among a population of 34 million US children (weight-
ed), in unadjusted bivariate analysis children aged 6-11 years with 0-2
nights of sufficient sleep had significantly higher odds of being obese in
comparison to children with 6-7 nights of sufficient sleep (1.7, 95% CI:
1.2-2.3). Among children aged 12-17 years, the odds of obesity was less
among children with 3-5 nights of sufficient sleep in comparison to 6-7
nights (0.8, 95% CI: 0.7-0.9). However, in each age group multivariate
logistic regression with adjustment for, race, gender, family income and
household education revealed no remaining association between nights
of sleep and BMI.

Conclusion: Reported insufficient sleep was associated with obesity
mainly among younger children, but adjustment for sociodemographic
variables eliminated this association. These findings from a nationally
representative sample raise doubts about the role of insufficient sleep in
the childhood obesity epidemic.
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SLEEP, PSYCHOPATHOLOGY, AND SUICIDAL BEHAVIOR
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Introduction: Sleep disorders have a strong familial aggregation and
some degree of genetic transmission. Sleep disorders in parents may not
only have negative effects on offspring’s sleep but also exert impacts
on mental health. However, few studies have explored sleep problems
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and psychopathology in offspring of insomnia parents. The current study
aimed to examine the extent to which parental insomnia was associated
with insomnia and psychopathology among adolescent offspring.
Methods: Participants were adolescents with positive (PH+) or negative
(PH-) parental history of chronic insomnia, who had participated in a
familial study of sleep and health. Participants consisted of 450 boys and
348 girls, with a mean age of 14.4 years. Adolescents completed a sleep
and health questionnaire.

Results: Compared with PH- adolescents, PH+ adolescents were more
likely to report insomnia symptoms (OR = 2.8), fatigue (OR = 2.6) and
use of hypnotics (OR = 5.6). PH+ adolescents scored significantly high-
er than PH- on internalizing (p = .006) and externalizing problems (p =
.006). Furthermore, there were significant associations between parental
insomnia and suicidal ideation (16.7% vs. 5.3%, p = .002), suicide plan
(9.5% vs. 1.5%, p < .001), and suicide attempt (9.5% vs. 1.7%, p =.002)
during the past year. After adjustment for age, sex, psychopathology, pa-
rental insomnia remained to be significantly associated with suicidal ide-
ation (OR = 3.2) and suicide plan (OR = 7.0) in adolescent offspring.
Conclusion: A history of chronic insomnia in parents is not only as-
sociated with elevated risk for insomnia but also with elevated risks for
use of hypnotics, psychopathology and suicidal behavior in adolescent
offspring. Family sleep interventions may be important to enhance sleep
quality and decrease risks for sleep disturbance, psychopathology, and
suicidal behavior in adolescents. Further studies are required to examine
how and the extent to which genetic and environmental factors interact
in determining sleep disturbances and psychopathology among adoles-
cents.

0195

RAPID EYE MOVEMENT SLEEP IS ASSOCIATED WITH
OVERWEIGHT IN CHILDREN AND ADOLESCENTS

Liu X', Forbes E', Ryan N', Rofey D?, Dahl R’

Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA, *Pediatrics,
University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Recent research indicates that short sleep duration is as-
sociated with obesity. However, few studies have examined the relation-
ship between obesity and specific physiologic stages of sleep. This study
aimed o examine specific sleep stages, including rapid eye movement
(REM) sleep and stages 1-4 of non-rapid-eye-movement (NREM) sleep
in relation to overweight in children and adolescents.

Methods: A total of 335 participants (166 children with internalizing
disorders, 169 non-psychiatric controls, 66% male, mean age = 10.8
and range = 7-17 years) underwent three consecutive nights of standard
polysomnography and weight and height assessment as part of study on
the development of childhood internalizing disorders (depression and
anxiety). Outcome variables were body mass index (BMI) Z-score and
weight status (normal, at-risk, and overweight) according to the CDC
BMI percentile for age and sex.

Results: BMI Z-score was significantly and linearly related to total sleep
time (B =-.17, p=.017), sleep efficiency (f =-.03, p=.010), and REM
density (B = -.26, p = .018). Compared with normal-weight children,
overweight children slept about 22 min less, had lower sleep efficiency,
shorter REM sleep periods, lower REM activity and density, and longer
latency to the first REM period. After adjustment for demographics, pu-
bertal status, ethnicity, and psychiatric diagnosis, one hour less of total
sleep increased the odds of overweight by about 2 fold (OR = 1.8), one
hour less of REM sleep increased the odds by about 3 fold (OR = 2.9),
REM density and activity below the median increased the odds by 2 (OR
=2.18) and 3 (OR = 3.32) fold, respectively.

Conclusion: Our results confirm previous epidemiological observation
that short sleep time is associated with overweight in children and ado-
lescents. A core aspect of the association between short sleep duration
and overweight may be attributed to reduced REM sleep. Further studies
are needed to investigate possible mechanisms underpinning the asso-



ciation between diminished REM sleep and endocrine and metabolic
changes that may contribute to obesity.

Support (optional): This study was supported by program project PO1
MH41712 from the National Institute of Mental Health.
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SCHOOL-AGED CHILDREN’S REPORT OF SLEEP
PATTERNS

Meltzer LJ"?, Davis K'

!Children’s Hospital of Philadelphia, Philadelphia, PA, USA,
Pediatrics, University of Pennsylvania School of Medicine,
Philadelphia, PA, USA

Introduction: Sleep problems are common in school-aged children,
but little is known about children’s ability to self-report on sleep habits.
Parents become less involved with sleep routines for older children, and
may not be aware of children’s sleep disturbances or daytime sleepiness.
This study is the first step in the development of the Children’s Report of
Sleep Patterns (CRSP), a new self-report measure of children’s sleep pat-
terns, sleep hygiene, and sleep disturbances for school-aged children.
Methods: Participants included 120 children (103 primary care and
17 sleep clinic patients; ages 8-12 years) who completed the CRSP, a
67-item measure with nine subscales (bedtime activities, sleep location-
bedtime, bedtime worries, sleep disordered breathing, parasomnias,
sleep disorders, sleep location-wake time, daytime sleepiness, caffeine
use), and the Multidimensional Anxiety Scale for Children-10 item
(MASC-10). Parents/caregivers completed the Children’s Sleep Habits
Questionnaire (CSHQ) and the Children’s Sleep Hygiene Scale (CSHS).
Fifty-three percent of participants were boys, 66% Caucasian, and 24%
African-American.

Results: The CRSP demonstrated adequate internal reliability (total co-
efficient alpha=.82, subscales alphas=.47-.82). As expected, parent-child
agreement (inter-rater reliability) was fair for bedtime (kappa=.35), wake
time (kappa=.36), previous night sleep onset latency (kappa=.23), and
sleep quality (kappa=.30), all p’s<.001. Twenty-three percent of children
reported a night waking the previous night that parents did not report.
Concurrent validity was examined, with moderate significant relation-
ships between the CRSP and CSHQ for sleep anxiety, sleep disordered
breathing, parasomnias, and sleep disorders/disturbances (r’s=.32-.46,
p’s<.001), but not daytime sleepiness (r=.11); between the CRSP and
CSHS for caffeine, bedtime routine, sleep onset location, and sleep onset
worries (1’s=.26-.37, p’s<.005); and between the CRSP and MASC-10
for bedtime worries (r=.35, p<.001).

Conclusion: This study provides preliminary evidence that the CRSP
may be a reliable and valid self-report measure of sleep patterns, sleep
hygiene, and sleep disturbances in children ages 8-12 years. Additional
data from sleep clinic patients and polysomnography will be used to de-
termine criterion validity. Further validation of the CRSP is warranted,
as parental report may be insufficient for determining sleep onset la-
tency, night wakings, and daytime sleepiness in school-aged children.

0197

THE RELATIONSHIP BETWEEN SHORT SLEEP DURATION
AND OBESITY IN ADOLESCENTS

Calamaro CJ', Park $°, Ratcliffe S, Mason TA?, Marcus C3, Weaver
TE* Pack A’

!College of Nursing and Allied Professions, Drexel University,
Philadelphia, PA, USA, *College of Nursing Science, Kyunghee
University, Seoul, South Korea, 3School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA, School of Nursing, University
of Pennsylvania, Philadelphia, PA, USA

Introduction: Obesity continues to be a major health problem because
of increasing prevalence in all age groups and relation to medical co-
morbidities. In adolescents, there are limited studies on the relationship
between obesity and sleep duration, a potentially modifiable risk-factor.
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Therefore, the purpose of this study is to determine the association be-
tween short sleep duration in adolescents and obesity.

Methods: Data was from the National Longitudinal Study of Adolescent
Health (Add Health); a survey of 90,000 youths, ages 12 to 18 years. Ad-
dHealth is nationally representative of middle and high school popula-
tions, surveyed in three waves. Our study population (n=13,568) was
from Wave [ (1994~1995) and Wave II (1996~1998). Weighted multiple
logistic regression was used to identify the relationship between obestiy
at wave II and sleep duration, having adjusted for skipping breakfast >
2/week; race, gender, parental income, >2 hours TV/day, and obestiy at
Wave 1. Obesity was defined as body mass index (kg/m2[BMI])>95th
percentile-for-age and gender.

Results: At Wave [, mean age was 15.96+0.11 yrs, and mean sleep hours
were 7.91+0.04. 10.6% and 11.2% of adolescents were obese at Waves I
and 11, respectively. Adjusted analyses suggest effect of shortened sleep
duration in Wave I does not significantly predict obesity in Wave 11
(p<0.218). However, parental income (p=0.005), TV viewing>2hrs/day
(p=0.008) and obesity (p<0.001) in Wave I were predictive of obesity
in Wave II.

Conclusion: Environmental factors including increased television time
and skipping breakfast are significantly associated with weight gain in
this large sample of adolescents, while shortened sleep duration is not.
Since other recent studies in younger children support shortened sleep
duration as independently predictive of obesity, further study is needed
to determine whether shortened sleep may have differential effects on
body mass index, depending on age.

Support (optional): 2005-2007 NIH Grant # 5-T32-HL07953-03 Post-
Doctoral Fellow: Center for Sleep and Respiratory Medicine, University
of Pennsylvania, School of Medicine, Philadelphia, Pennsylvania PI:
Alan Pack, MBChB, PhD
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MATERNAL DEPRESSION AND SLEEP DEVELOPMENT IN
YOUNG CHILDREN: A BIDIRECTIONAL MODEL

Teti DM, Countermine MS, Mayer GE, Henderson MN

Human Development and Family Studies, The Pennsylvania State
University, University Park, PA, USA

Introduction: Depressive symptomatology in mothers is a consistent
correlate of children’s sleep problems, but the mechanisms underlying
this linkage are unclear. The present study proposes one such mecha-
nism, making use of observations of maternal behavior with their infants
at night and mothers’ cognitions about their infants sleep behavior.
Methods: Data were collected from 45 families with infants between
1 month and 24 months. Mothers were video recorded interacting with
their infants at bedtime and during the night and completed question-
naire items inquiring about how they felt when their infants woke up at
night and about mothers’ satisfaction with their infants’ sleep arrange-
ments and sleep behavior.

Results: Maternal depression correlated with beliefs that “something
awful” would happen if mothers did not respond to their infants night
waking (r= .33, p =.03). From video observations, mothers’ depression
correlated with the percent of time mothers spent with their infants at
bedtime (r = .37, p = .02), and the amount of close contact with their
infants at night (r = .42, p = .009). Importantly, these correlations re-
mained significant even after statistically controlling for infant age and
frequency of infant night waking. Finally, depressive symptoms were
higher in mothers who were dissatisfied with their infants’ sleep location
and behavior at bedtime and at night (r = .48, p=.001).

Conclusion: Depression may predispose mothers to harbor distorted,
unrealistic thoughts about their infants’ night waking and, in turn, to
spend more time at night in close contact with their infants than non-
depressed mothers. From previous research, high levels of close mother-
infant contact at night lead to increases in infant night waking. In this
study, infant sleep difficulties were in turn related to maternal depres-
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sion. Additional evidence in support of this bidirectional model will be
presented.

0199

SLEEP COMPLAINTS AFFECTING SCHOOL
PERFORMANCE AT DIFFERENT EDUCATIONAL LEVELS
Kwiatkowski C?, Pagel JF'

'Family Practice, University of Colorado School of Medicine, Pueblo,
CO, USA, Statistical Consultant, Rocky Mt. Sleep, Pueblo, CO, USA

Introduction: A growing body of work documents an association be-
tween disordered sleep and school performance. This study presents
data supporting this association in a contiguous community grouping of
students extending from Grade 6 through college. It is the authors’ con-
tention that the sleep variables affecting school performance in junior
high differ from those affecting school performance in high school, and
those affecting college students.

Methods: An 18 question frequency scaled (1=never - 5=every night)
sleep disturbance questionnaire based on validated and indexed ques-
tions was distributed to junior and high school heath and science classes,
and to college psychology and nursing classes as part of an invited pre-
sentation on “Sleep in Young Adults.” School performance is based on
self reported GPA (Range 2.0-4.0) split at the median for each educa-
tional level to form two groups: Low GPA and High GPA. Chi-square
analyses were compared using Fisher-exact one-sided tests for each of
the sleep variables (grouped according to whether or not the student ex-
hibited the behavior ‘at least once a week’ or more) with GPA (low and
high). This study included 98 junior high students (Grades 6-8), 67 high
school students (grades 9-11) and 64 college students; mean age 27.4
(range 17-59).

Results: There were no significant associations between GPA and gen-
der or ethnicity. No sleep variable affected GPA for all groups at a p<
.05 level of significance. For the junior high students, the complaint of
restless/aching legs when falling asleep was significantly more common
in the lower GPA grouping (p=.004). In high school, lower GPA was
significantly associated with falling asleep in class (p=.010), difficulty
concentrating (p=.011), and napping (p=.009). In college lower GPA
was significantly associated with difficulty falling asleep (p=.017), dif-
ficulty returning to sleep after waking at night (p=.028), and difficulty
concentrating during the day (p=.017).

Conclusion: This study demonstrates that in students from 6th grade
through college disordered sleep has a negative effect on school per-
formance. However, the sleep variables affecting school performance
are different for the different educational levels addressed in this study.
The complaint of restless legs at sleep onset is associated with poorer
performance in junior high students. Daytime sleepiness negatively af-
fects school performance at the high school level, while insomnia has
negative affects on the reported GPA for college students.

Support (optional): The College portion of this study was supported by
an Educational grant from Takeda to the Colorado Sleep Society “Sleep
in Young Adults.”
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POLYSOMNOGRAPHIC FINDINGS IN CHILDREN WITH
HEADACHES

Vendrame M, Kaleyias J, Valencia P, Legido A°, Kothare SV'
"Neurology, Children’s Hospital, Harvard Medical School, Boston,
MA, USA, ?Pediatrics, Section of Child Neurology, St Christopher’s
Hospital for Children, Drexel University College of Medicine,
Philadelphia, PA, USA

Introduction: Although previous studies have suggested a relationship
between headache and sleep disturbances, literature on polysomno-
graphic (PSG) findings in children with headache is sparse. The objec-
tive of this study was to describe PSG characteristics and sleep distur-
bances in children with headaches.
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Methods: PSG findings of 90 children referred to our clinic because of
headache, who also reported sleep complaints were studied via single-
night PSG for presence of primary snoring, sleep disordered breathing
(SDB), periodic limb movements of sleep, bruxism, and alterations in
sleep architecture. Correlation with frequency of headache, different
sub-types of headaches, and impact of medical treatment was analyzed.
Results: Headache types were migraine (60), chronic migraine (11),
tension headache (6), and non-specific (13). Migraine headaches were
found to be a risk factor for SDB (OR =2.1; SDB was observed in 56%
of the children with migraine versus 30% with non-migraine head-
ache). SDB was also frequent among the non-specific headache patients
(54%), in whom children with SDB had higher BMI than those with-
out. Severe migraine was associated with shorter total sleep time (TST),
longer sleep latency (SL), shorter REM and slow wave sleep (SWS)
percentage. Children with chronic migraine headache had a shorter TST
and longer SL, shorter REM sleep, and higher arousal index than chil-
dren with migraine. Fifty percent of children with tension headache suf-
fered from bruxism versus 2.4% of children with non-tension headache
(OR=1.95).

Conclusion: Our results support an association between migraine head-
ache and SDB, and between tension headache and bruxism in children.
Additionally, disrupted sleep architecture with reduced REM and SWS
in severe and chronic migraine headache may support an intrinsic rela-
tionship between sleep and headache disorders.

0201

COEXISTING BEHAVIORAL SLEEP PROBLEMS

IN CHILDREN REFERRED FOR EVALUATION OF
OBSTRUCTIVE SLEEP APNEA

Apiwattanasawee P, Byars K, Phromchairak J, Leejakpai A,
Tangchityongsiva S, Simakajornboon N

Pediatrics, Cincinnati Children’s Hospital Medical Center, Cincinnati,
OH, USA

Introduction: Although behavioral sleep problems are common in chil-
dren, they may receive inadequate attention by practitioners when the
primary concern is sleep disordered breathing. These coexisting prob-
lems may be the consequence of OSA or may be triggered/exacerbated
by OSA.

Methods: This was a retrospective chart review. Children 4-12 years of
age referred to Cincinnati Children’s Hospital for evaluation of obstruc-
tive sleep apnea (OSA) from 2005-2006 were included. Assessment in-
cluded polysomnography (PSG) and the Children’s Sleep Habits Ques-
tionnaire (CSHQ, Owens et al 2000). The CSHQ assesses sleep habits
and behavioral sleep problems (e.g., bedtime resistance). Children with
significant neurological disorders, developmental delay or incomplete
records were excluded. Published normative data from the CSHQ was
used as a reference control.

Results: The sample included 108 OSA patients with an average age
of 7.942.5 years. No significant differences in age or sex between
OSA[s] and control[c] were observed. The average apnea-hyponea
index for OSA[s] was 4.5+5.8 years. OSA[s] had higher scores on
CSHQ subscales: bedtime resistance (8.89+2.78 [s] vs 7.06£1.89 [c],
P<0.001), sleep onset delay (1.78+0.79 [s] vs 1.25+0.53 [c], P<0.05),
sleep duration (5.4441.95 [s] vs 3.41+0.93 [c], P<0.001), sleep anxiety
(6.45+2.27 [s] vs 4.89+1.45 [c], P<0.001), night waking (5.06+1.87 [s]
vs 3.51£0.89 [c], P<0.001) and parasomnia (11.09+2.37 [s] vs 8.11£1.25
[c], P<0.001). These issues were addressed in 37.4 % (initial) and 29 %
(follow up) of clinic visits. Behavioral referral was made in 21.3% (23
of 108) of cases.

Conclusion: Co-existing sleep habits and behavior sleep problem are
common in OSA children. These issues may not be adequately addressed
in the sleep clinics. It is speculated that the co-existing sleep problems
may persist after treatment of OSA and lead to long term consequence
independent of OSA.



Support (optional): The research is supported by the Cincinnati Chil-
dren’s Hospital Research Fund.
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PROLONGED-RELEASE MELATONIN RESTORE NORMAL
SLEEP-WAKE CYCLE IN SMITH-MAGENIS SYNDROME: A
CIRCADIAN GENETIC DISORDER

De Leersnyder H'?, Laudon M°

"Department of genetics, Necker Hospital, Paris, France, 2Department
of genetics, Robert Debre Hospital, Paris, France, *Neurim
Pharmaceuticals Ltd., Tel-Aviv, Israel

Introduction: Smith Magenis syndrome (SMS) is a syndrome charac-
terized by mental retardation, dysmorphic features and other congenital
anomalies. These are ascribed to an interstitial deletion of chromosome
17p11.2. Another characteristic of SMS is major sleep disturbance and
maladaptative daytime behavior, which have been linked to abnormal
diurnal rhythm of melatonin. SMS patients display a severe sleep phase
advance with sleep attacks, early bedtime, frequent awakenings and ear-
ly wake-up time. All patients have an extreme phase shift of melatonin
secretion. This is the first biological model of sleep disorder in a mi-
crodeletion genetic disease, which led us to a novel therapeutic approach
including blockade of endogenous melatonin signalling pathways with
a beta-blocker combined with the administration of prolonged-release
melatonin.

Methods: 34 SMS patients, aged 3 to 23 years, 15 girls and 19 boys,
were given a beta-blocker (acebutolol, 10mg/kg/day) in a single morn-
ing dose and melatonin (Circadin®, 6mg/day) in a single evening dose
over a period of 12 months. Sleep parameters were recorded via diaries
and actigraphy recordings.

Results: Following beta-blocker administration, mean melatonin levels
decreased at midday. Daytime behaviour improved, naps and sleep at-
tacks disappeared. Adding melatonin in the evening reset the circadian
rhythm: exogenous melatonin rose at 10 pm, remained high until 2 am,
and decreased until 6 am. Actigraphy recordings were correlated with
sleep diaries and showed that mean sleep onset was delayed, patients
slept all night and mean sleep duration improved. There was a con-
stant improvement of sleep disorders and no treatment related adverse
events.

Conclusion: SMS children have an inversion of the circadian rhythm
of melatonin. Treatment with morning beta-adrenergic antagonist and
evening melatonin reinstated a normal melatonin circadian rhythm, im-
proved daytime behaviour and restored normal sleep habits, resulting
in a greatly improved quality of life for both SMS children and their
parents.

0203

PREDICTORS OF SLEEP DURATION IN THE FIRST 6
MONTHS OF LIFE

Nevarez MD, Taveras EM, Rifas-Shiman S, Kleinman KP, Gillman MW
Obesity Prevention Program, Department of Ambulatory Care and
Prevention, Harvard Medical School/Harvard Pilgrim Health Care,
Boston, MA, USA

Introduction: Insufficient sleep in infants and children is associated
with negative effects on cognitive development, mood regulation, and
overweight status. Exploring determinants of infant sleep duration may
inform interventions to uncouple associations between sleep restriction
and health. Few studies have examined a wide range of such factors
during infancy. The objective of this study was to examine maternal and
infant determinants of sleep duration in the first 6 months of life.

Methods: We studied 1676 mother-infant pairs in Project Viva, a pro-
spective pre-birth cohort study. The primary outcome was mothers’ re-
port of their infants’ average 24-hour sleep duration at 6 months; we also
examined daytime nap and nighttime sleep duration separately. We used
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multiple linear regression models to assess the associations between sev-
eral simultaneous predictors and infant sleep duration.

Results: At 6 months, infants’ mean (SD, range) sleep duration was 12.2
h/d (2.0, 5.0 - 19.0), comprising daytime naps (2.9 h/d [1.2, 0 - 11.0]),
and nighttime sleep (9.3 h/d [1.8, 1.0 - 14.0]). In multivariable regres-
sion models adjusted for maternal age and parity, gender, and overall
health, less household income (< $40k/yr; B -0.57 h/d; 95% CI: -0.97,
-0.18) and lower maternal education (< college graduate; § -0.19 h/d;
95% CI: -0.45, 0.08) were associated with shorter infant sleep duration.
Compared with white infants, black infants slept 0.94 (95% CI: -1.31,
-0.57) fewer total h/d. Also, black, Hispanic, and Asian infants slept
more hours during daytime naps (0.52 h/d for blacks, 0.67 for Hispanics,
and 0.64 for Asians) but fewer hours at night (-1.46 h/d for blacks, -0.81
for Hispanics, and -1.04 for Asians). Infants whose mothers had a his-
tory of depression during pregnancy (B -0.23 h/d; 95% CI: -0.61, 0.14)
and those who were being breast fed at 6 months (3 -0.15 h/d; 95% CI:
-0.37,0.07) appeared to sleep fewer total h/d. Introduction of solid foods
before 4 months of age (B -0.05 h/d; 95% CI: -0.35, 0.24) and attendance
of day care outside the home (§ -0.04 h/d; 95% CI: -0.25, 0.18) were not
associated with infant sleep duration.

Conclusion: Maternal depression during pregnancy, breastfeeding, and
lower socioeconomic position were associated with less infant sleep du-
ration at 6 months. However, early introduction of solid foods and day
care attendance were not. Our findings of racial/ethnic differences in
daytime nap and nighttime sleep duration need further investigation.
Support (optional): NIH RO1 HD 034568
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THE IMPACT OF COMORBID ANXIETY ON SLEEP
PATTERN IN CHILDHOOD DEPRESSION

Giannotti E, Cortesi F, Sogos C, D’Agostini Costa C, Mazzonicini B
Develop Neurology & Psychiatry, Center of Pediatric Sleep Disorders
University of Rome La Spaienza, Rome, Italy

Introduction: Research has shown that up to 90% of depressed adults
have sleep complaints. Aim of this study was to assess sleep problems
in depressed children in “pure” and comorbid presentation, and to com-
pare results to those of a control group. Since comorbidity with other
psychiatric conditions has been reported more frequently than expected,
we have tried to gain a deeper comprehension of the impact of comorbid
conditions on sleep pattern.

Methods: Participants were 122 children (42 females, 80 males, aged
7-11 years) who met DSM-IV-TR criteria for Major Depressive Disor-
der. All patients underwent a systematic psychiatric, cognitive and sleep
evaluation. All children were medication-free. Depressed children in
“pure” presentation and those presenting a comorbid anxious disorder
entered the study and were compared with 200 healthy peers.

Results: Clinically, 82% of depressed children reported a problematic
sleep compared to 5% of controls (p<.001). In depressed group, co-
morbid children showed a significantly higher frequency of sleep onset
insomnia compared to the non-comorbid group (42% vs 29%). They
significantly scored higher on Children’s Sleep Habits Questionnaire
Bedtime Difficulties, Sleep Anxiety and Sleep Duration subdomains
than non-comorbid group. ANCOVA results demonstrated that comor-
bid/non-comorbid depressed children showed a significant tendency to
a later bedtime (respectively 50 and 35 min ) and a more markedly frag-
mented sleep than controls . Comorbid depressed children shared more
frequently parents’bed than non-comorbid and controls (20% vs 17%
vs 5%).

Conclusion: Results demonstrated that depressed children exhibit more
disrupted sleep than controls . Among children with depression, comor-
bid group showed more problematic sleep than non-comorbid group.
Thus, certain types of comorbid conditions might be especially disrup-
tive on sleep. Further studies on larger samples with an attention on dis-
tinction between types of comorbidity are necessary to better investigate
these aspects.
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BEHAVIORAL AND COGNITIVE PATTERNS IN CHILDREN
WITH OSA AFTER 3 MONTHS OF POSITIVE AIRWAY
PRESSURE THERAPY

Archbold K', Kifle Y, McAfee A, Chen ML?

!College of Nursing, University of Arizona, Tucson, AZ, USA,
2Pulmonary Medicine, Children’s Hospital and Regional Med Center,
Seattle, WA, USA

Introduction: Patterns of behavioral and cognitive change following
automatic positive airway pressure (APAP) therapy in children have
not been widely reported. The purpose of this study was to document
behavioral and cognitive patterns in children before and after 90 days
of remote continuous monitoring (ResTraxx®, ResMed Corp) of APAP
treatment.

Methods: Eight children (mean (+ s.d)) aged 9.38 (£ 1.8) years(2 fe-
male), with clinically documented obstructive sleep apnea (OSA) were
enrolled prior to APAP titration. Subjects completed several Cambridge
Automated Neuropsychological Test and Battery (CANTAB)tests,
parents completed the Connors Parental Rating Scale-48 (CPRS-48)
to document neurocognitive performance and daytime behavior pat-
terns, respectively. Children underwent overnight titration studies at a
University-based research sleep laboratory to determine APAP treatment
parameters and were given an APAP system to take home. Daily usage
patterns were monitored on-line and entered into a separate spreadsheet
for analysis. Descriptive statistics and non-parametric Wilcoxon tests of
paired values were used to examine changes in CPRS-48 subscales and
CANTAB performance, significance was set at p<0.05.

Results: Children used APAP an average of 107.6(+ 17.7) days between
testing periods. APAP was used an average of 6:07 per night, average
nightly pressure was 6.1 (£2.0) cm of water and average nightly leak
was 0.15 liters (+0.21). CANTAB variables did not change significant-
ly from time 1 to time 2, though several trends toward improvement
(p>0.05 to p<0.10) were evident. Significant decreases in CPRS-48
Anxiety subscale were found from time 1 average t-score=72.0 to t=59.8
at time 2(p=0.03).

Conclusion: Remote continuous monitoring of PAP therapy at home
can be used to document objective PAP use patterns in children with
OSA. Recruitment for a larger sample size continues, but behavior and
cognition may be positively affected by PAP therapy use in children with
OSA.

Support (optional): ResMed Foundation Grant(to KHA).
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POSITIVE AIRWAY PRESSURE (PAP) ADHERENCE

AND THERAPEUTIC PATTERNS IN CHILDREN WITH
OBSTRUCTIVE SLEEP APNEA: PRELIMINARY RESULTS
Archbold K', Kifle Y, McAfee A, Chen ML?

!College of Nursing, University of Arizona, Tucson, AZ, USA,
2Pulmonary Medicine, Children’s Hospital and Regional Med Center,
Seattle, WA, USA

Introduction: Positive airway pressure (PAP) therapy is used to treat
obstructive sleep apnea (OSA) in children, but little is known about ad-
herence patterns. The purpose of this preliminary study was to moni-
tor children’s adherence and therapeutic PAP patterns at home with a
remote, internet-based monitoring device following initiation of PAP
therapy.

Methods: Eight children (mean (+s.d)) aged 9.38 (+ 1.8) years (2 fe-
male), were enrolled following clinical polysomnography (PSG) which
indicated obstructive sleep apnea (OSA). PAP titration studies were per-
formed at a University-based research sleep lab to establish parameters
for effective therapy. Children were sent home with an auto-titrating PAP
therapy (APAP) system to use for a minimum 90-day period. Attached to
cach APAP machine was a device to monitor adherence and PAP settings
(ResTraxx®, ResMed Corporation). Subject data was reviewed on-line
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and entered into a spreadsheet for analysis. We report descriptive statis-
tics of clinical sleep characteristics prior to initiation of APAP therapy,
and adherence and therapeutic APAP patterns.

Results: Prior to initiation of PAP therapy, average apnea/hypopnea
index (AHI) was 6.3(£2.4), 63% (n=5) were status post adenotonsil-
lectomy, and BMI was 23.9(+ 8.8). Children used APAP an average of
107.6 (£17.7) days (range 89-145) for 6:07 per night (range 1:33-9:20).
Average nightly pressure was 6.1(+2.0) cm of water (range 3.3-9.8).
Maximum average pressure was 9.7(£2.3) (range 5.3-12.5) cm of water.
Masks were removed and put back on an average of 0.69(+ 0.6) times a
night, with a range of 0.19 times to 1.7 times per night.

Conclusion: Children used PAP therapy for over 6 hours per night on
average. Patterns of mask removal and replacement during the night
were frequent, and parents should be encouraged to check mask place-
ment at least once per night during initial APAP therapy.

Support (optional): ResMed Foundation Grant (to KHA)
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LATE STARTING CITY MIDDLE SCHOOLS: ROLE OF
FAMILY INCOME AND HEALTH CARE ON 7TH GRADERS’
SLEEP PATTERNS

Apollon S', Azuaje A', Sparling M, Nadig N', Marco C?, Wolfson A’
Psychology, College of the Holy Cross, Worcester, MA, USA,
*Psychology, Rhode Island College, Providence, RI, USA

Introduction: Later school start times are advantageous for middle/
high school students’ sleep needs. Other factors, however, play a sig-
nificant role. Recent findings demonstrate that income level influences
sleep/wake behaviors (e.g., Moore et al., 2002). Current work, how-
ever, doesn’t adequately address the impact of income and health care
on adolescents’ sleep patterns. Controlling for later school start times,
this study examined effects of family income and use of health care on
young adolescents’ sleep/wake patterns.

Methods: Seventh graders (N = 96) were recruited for a longitudinal
study of sleep and behavior. Parents provided background information
(24 family incomes < $20,000; 11 were > $80,000). Students completed
the School Sleep Habits Questionnaire (school/weekend sleep variables,
caffeine use) and assessed sleep for 8 days via diaries and actigraphy
(AMI). Using Action-W?2 software, sleep period, onset, offset, and mid-
sleep times were estimated for school/weekend nights. Effects of sex,
family income, and access to health care were analyzed.

Results: Thirty-seven percent of 7th graders were falling asleep after 11
pm with 66% getting less than 9 hours on school nights. Family incomes
below $40,000 were significantly associated with more delayed onset,
offset, and midsleep times on weekend, but not school-nights (Multi-
variate F = 6.86, p = .002; Onset: M(low) = 12:22am vs. M(high) =
11:30pm; Offset: M(low) = 9:20am vs. M(high) = 8:43am). Although
income was not associated with regular physician use, 7th graders with
physicians had healthier school-night sleep patterns than those without
health care (Multivariate F = 3.70, p = .03; e.g., 25 min. more sleep, 30
min. earlier onset, less delayed midsleep). Self-reported sleep variables
showed similar trends and there were no gender differences. Students
from lower income families reported more caffeine use (F =4.54, p =
.04).

Conclusion: Findings demonstrate that the trend for delays and reduc-
tions of school-night sleep begin early in adolescence, even with delayed
school start times. Other demographic factors exacerbate adolescents’
sleep patterns. Middle schoolers from families with either low income or
poor access to physicians obtained less sleep, had more delayed sched-
ules, and reported more frequent caftfeine use.

Support (optional): NIH, NICHD 5 R01 HD047928
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SLEEP AND REST ACTIVITY CYCLES IN INFANTS WITH
AND WITHOUT A MATERNAL FAMILY HISTORY OF
DEPRESSION

Armitage R, Flynn H, Marcus S, Vazquez D, Hoiffmann R, Menke R,
Bertram H, Fordyce J

Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Major depressive disorder (MDD) is associated with
sleep disturbances, abnormalities in the timing of REM and NREM
sleep and with damped amplitude circadian rhythms. These findings
are evident in both children and adults with MDD and in those at high-
risk for MDD, based on positive maternal history. Damped amplitude
rest activity cycles have also been reported in very young children with
MDD. These findings raise the possibility that the entrainment of sleep
and circadian rhythms may be impaired in MDD. The purpose of this
study was to compare sleep and circadian rest activity cycles in infants
born to mothers at high and low risk for MDD.

Methods: Four infants in the study were categorized as low risk, with no
maternal history of depression and 11 infants were categorized as high
risk, based on past or current maternal MDD (total infant n = 15). Sleep
and circadian rest activity cycles were measured from light and motion
sensing actigraphs for a minimum of 1 week every month starting at
2 weeks post partum and continuing until 30 weeks post partum. Data
were coded by group and total nocturnal sleep time, sleep latency, sleep
efficiency, the number of day sleep episodes and their durations, and
strength of circadian rest activity cycles were compared at 2 and at 30
weeks, using repeated-measures ANOVA.

Results: The high-risk infants had significantly longer nocturnal sleep
latency, lower sleep efficiency, and more daytime sleep than did low-
risk infants at 2 and 30 weeks post partum. Circadian rest activity cycles
were slower to entrain in the high-risk group and remained significantly
lower amplitude than the low risk infants at 30 weeks of age.
Conclusion: These findings suggest that sleep and rest activity cycles
are poorly entrained in infants from a maternal family history of depres-
sion.

Support (optional): Cohen Family Fund (RA), Berman Family Fund
(SM) and the UM Deoression Center Innovation Fund(HF)
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NON-MEDICAL PSYCHOSTIMULANT USE AND SLEEP
AMONG UNDERGRADUATE STUDENTS

Clegg-Kraynok M, Montgomery-Downs H

Psychology, West Virginia University, Morgantown, WV, USA

Introduction: Studies of the prevalence of psychostimulant use among
undergraduate students have not measured sleep concurrently. Consider-
ing the known relations between sleep and other stimulants such as caf-
feine, the relation between sleep and psychostimulant use may be impor-
tant. The current study explores the pervasiveness of psychostimulant
use, factors surrounding that drug use, and measures of sleep efficiency
(SE) and sleep quality (SQ).

Methods: The Pittsburgh Sleep Quality Index (PSQI) and psychostimu-
lant use measures were disseminated to undergraduate students living
in residence halls at West Virginia University. Data were analyzed with
a 2x2 between-subjects multivariate analysis of variance (MANOVA)
using SE and SQ as dependent variables and psychostimulant use and
membership in a fraternity or sorority as independent measures.
Results: The prevalence of psychostimulant use for non-medical rea-
sons in this sample of 343 undergraduates, 94% of whom were age 18-
20, was 10.1%. Among those with a lifetime history of psychostimulant
use,17.6% used Methylphenidates (Ritalin) and 67.6% used Mixed-Salt
Amphetamines (Adderall). Though the majority (82.8%) of users report-
ed administering psychostimulants orally,17.2% reported nasal admin-
istration. SE and SQ subscales of the PSQI were significantly affected
by non-medical psychostimulant use, (p<.05) but not by membership in
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sororities or fraternities (p>.05) or by the interaction of psychostimulant
use and Greek membership (p>.05). To examine the impact of psycho-
stimulant use on SE and SQ separately, univariate ANOVA’s showed
that non-medical psychostimulant use was significantly related to self-
reported SQ (p<.01), but not SE (p=.72).

Conclusion: Our results reiterate previous findings of an alarming prev-
alence of non-medical psychostimulant use among university students.
This prevalence rate is even more concerning in light of our finding that
students reporting use of these drugs also experience poorer sleep quali-
ty. The combination of drug use and poor sleep could lead to decrements
in health and daily functioning.

Support (optional): NIH Grant HD053836(HM-D)
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INDIRECT EFFECT OF TOOTH GRINDING ON PRESCHOOL
PERFORMANCE

Insana SP!, Gozal D?, McNeil D', Montgomery-Downs H'
Psychology, West Virginia University, Morgantown, WV, USA,
Pediatrics, University of Louisville, Louisville, KY, USA

Introduction: Tooth grinding during sleep is a nonfunctional behavior
that may indicate bruxism and is relatively common in children (up to
20% of those <11 years). Bruxism is a condition that is linked to stress,
can result in occlusal wear, facial and temporomandibular joint pain,
headaches, and arousals from sleep which are associated with elevated
behavior and attention problems. The associations between tooth grind-
ing, daytime behavior, and performance have not been previously stud-
ied in children and were the focus of the current work.

Methods: As part of a larger study, parents of financially disadvantaged
preschool children enrolled in the Early Jump Start program in Louis-
ville, Kentucky completed a questionnaire that included frequency of
tooth grinding during sleep, preschool performance items, and items
from the Child Behavior Checklist. A structural regression model and
the Sobel test for mediation were calculated to assess the effect of tooth
grinding on preschool performance.

Results: Participants (N=1,956) were 4.3 (SD+.52) years, 46% female,
45% White, and 39% Black. Overall, 36.8% were reported to grind their
teeth >1 time per week and 6.7% reported this behavior >4 times per
week. Within our model ‘tooth grinding’ and ‘withdrawn behavior’ were
single item observed variables and ‘preschool performance’ was a mul-
tiple item latent variable. Model fit was X*>=7.77, df=7, CFI=1.00; where
‘tooth grinding” was positively associated with ‘withdrawn behavior’
(p<.001) and ‘withdrawn behavior’ was negatively associated with “pre-
school performance’ (p<.001). ‘Withdrawn behavior’ was a mediator
(p<.001) between ‘tooth grinding’ and ‘preschool performance’.
Conclusion: The frequency of tooth grinding in this pediatric sample
was higher than expected; this high risk population should be targeted
for evaluation of bruxism. Our findings indicate that tooth grinding has
anegative effect on preschool performance when withdrawn behavior is
present. This dynamic relation between tooth grinding and withdrawn
behavior yields a non-obvious influence on preschool performance.
Support (optional): Department of Education Grant H324E011001,
CDC Grant E11/CCE422081-01 (DG), and NIH Grant HD053836
(HMD).
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SLEEP & ACTIVITY DISTURBANCES IN 22Q11 DELETION
SYNDROME USING ACTIGRAPHY

Umlauf MG', Coleman K?, Rockers K>, Cubells JF*, Ousley O°, Pryor
ER!, Makris C°

'School of Nursing, University of Alabama at Birmingham,
Birmingham, AL, USA, *Critical Care Services, Children’s Healthcare
of Atlanta, Atlanta, GA, USA, Human Genetics, Emory University,
Atlanta, GA, USA, *Human Genetics & Psychiatry, Emory University,
Atlanta, GA, USA, *Psychiatry, Emory University, Atlanta, GA,

USA, ®Pediatrics, School of Medicine, University of Alabama at
Birmingham, Birmingham, AL, USA

Introduction: 22q11 Deletion Syndrome (22q11DS) is poorly under-
stood although it is the second most common genetic birth defect. It is
best known for causing serious cardiac defects, cleft lip/palate, promi-
nent speech/articulation difficulties, learning disabilities, autism spec-
trum disorder and mental illness in young adulthood. This is the first
study to examine sleep and activity in 22q11DS and one of very few
studies to examine young adults with this disorder.

Methods: A sample of 20 teens/young adults (50% Male; Asian=1,
AA=3; Age: M=21.5, SD=4.7, Range 15-31) with a genetic diagnosis
completed 7 days of actigraphy. One additional subject (age 17) was
not included in this analysis because he was autistic and his sleep/wake
patterns were too erratic to compare. A battery of sleep instruments was
administered jointly with parents to validate responses.

Results: A board certified sleep physician independently examined the
actograms and recommended follow-up polysomnography for 12 sub-
jects (60%). Reasons for further evaluation included disrupted sleep
and/or irregular sleep/wake patterns. When comparing the 12 subjects
referred for further evaluation to the 8 subjects with more normal sleep
wake patterns there were statistical differences (p<0.05) during sleep
intervals for several variables including: Mean Activity Counts/minute;
Mean Sleep Efficiency; Mean Wake Time, Mean Percent Wake; and
Mean Percent Sleep. Subjects did not report sleep problems when in-
terviewed using the Pittsburgh Sleep Quality Instrument, the Sleep 50
instrument or the Pediatric Sleep Questionnaire. Parents reported bipolar
disorder (n=1); mood disorders (n=5), depression (n=5), social immatu-
rity (n=13), obsessive compulsive disorder (n=5), anxiety disorder (n=8)
and phobias (3).

Conclusion: These findings suggest that persons with 22q11DS may
have disrupted sleep and or irregular sleep/wake patterns that are not
identified with standard questionnaires or structured interviews. As poor
sleep can exacerbate psychological or behavioral problems we propose
that this patient population undergo actigraphy and/or polysomnogra-
phy to identify latent sleep disruptions that would otherwise not be de-
tected.

Support (optional): Dean’s Research Award, University of Alabama
School of Nursing (MGU), University of Alabama at Birmingham
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USE OF PEDIATRIC SLEEP QUESTIONNAIRE TO PREDICT
OSA RELATED OUTCOMES IN ADOLESCENTS WITH
SEVERE OBESITY UNDERGOING GASTRIC BYPASS
SURGERY

Kalra M', Fitz K, Inge T’

"Pulmonary Medicine, Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, USA, *Pediatric and Thoracic Surgery, Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, USA

Introduction: Obstructive sleep apnea (OSA) is highly prevalent in
adolescents with severe obesity and surgical weight loss results in reduc-
tion of OSA severity. With increasing number of adolescents with severe
obesity seeking surgical weight loss treatment, there is a need for clinical
tools to assess OSA status after surgery. Our goal is to describe the use of
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the pediatric sleep questionnaire (PSQ) to predict OSA related outcomes
of gastric bypass surgery in adolescents with severe obesity.

Methods: We reviewed the anthropometric and polysomnography
(PSG) data on adolescents with severe obesity who underwent laparo-
scopic Roux en Y gastric bypass surgery at Cincinnati Children’s Hos-
pital Medical Center from July 2005 to July 2006 and whose parents
completed the 22-item Sleep-Related Breathing Disorder (SRBD) scale
of the PSQ. Comparisons were made between pre- and postoperative
SRBD score data. OSA was defined as apnea-hypopnea index >5 per
hour of sleep on the PSG and a PSQ SRBD score of > 0.33 was consid-
ered indicative of OSA.

Results: Nine subjects (mean agel6.4yrs+ 1.1, mean BMI 63.9 kg/
m2+10.9, 78% female) had PSQ data before and after surgical weight
loss. After significant weight loss (mean BMI change 17.0 kg/m2), PSQ
SRBD score significantly decreased in all patients (baseline 0.44+0.1 vs.
0.17+0.1 after weight loss, p<0.01). Five of the 9 subjects had PSG data
before and after surgical weight loss. All the 4 subjects with PSG resolu-
tion of OSA after surgical weight loss had a PSQ SRBD score of <0.33.
Conclusion: Our study indicated that the significant weight loss after
gastric bypass is associated with a marked reduction in PSQ SRBD
score with a score of <0.33 predicting OSA resolution. This supports the
use of PSQ SRBD to predict OSA related outcomes of gastric bypass
surgery in adolescents with severe obesity.

Support (optional): NIEHS ES 10957-01 to Dr.Kalra
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OBESITY INDEPENDENTLY ALTERS ENDOTHELIAL
FUNCTION IN CHILDREN

Bhattacharjee R, Kheirandish-Gozal L, Sans Capdevila O, Dayyat E,
Gozal D

Division of Pediatric Sleep Medicine, Department of Pediatrics, Kosair
Children’s Hospital Research Institute, University of Louisville,
Louisville, KY, USA

Introduction: Endothelial dysfunction has been recently identified as
a consequence of obstructive sleep apnea (OSA) in non-obese children
with adenotonsillar hypertrophy. However, little information is currently
available on the impact of obesity on vascular function in children with
OSA. We therefore examined endothelial function in obese and non-
obese children without OSA.

Methods: All pre-pubertal children participating in research studies at
Kosair Children’s Hospital Pediatric Sleep Center in Louisville, KY,
were approached for recruitment. Endothelial function was assessed
using a modified hyperemic test after cuff-induced occlusion of the ra-
dial and ulnar arteries. A laser Doppler sensor (Perimed, Periflux 5000,
Jarfalla, Sweden) was utilized to assess perfusion kinetics which was
performed prior to sleep onset, and the test was repeated twice in each
child. Anthropometry was assessed in all children using the InBody 320
scale (Biospace) assessing bioelectrical impedance to assess body fat
distribution.

Results: 19 children (mean age 7.7+0.4 years) have been evaluated to
date, and 13 of these had BMI-Z scores > 1.56 and were therefore con-
sidered as obese. All children underwent an overnight sleep study which
revealed completely normal sleep architecture and absence of any car-
diorespiratory pattern abnormality. As expected, body fat percentage was
significantly elevated in the obese children (39.1£2.0% vs. 21.0+£2.6%
body fat in non-obese; p<0.01), with increased visceral-truncal fat distri-
bution in the obese group as well. During reactive hyperemic tests, there
was a significant delay to peak capillary perfusion after release of the
occlusion in obese children compared to non-obese children (46.2+4.7
sec vs. 32.9+1.6 sec, p<0.02), but no differences in the magnitude of
hyperemia.

Conclusion: These preliminary data confirm and extend on previous
studies indicating that endothelial dysfunction occurs very early in life
secondary to obesity. Exploration of the impact of OSA on endothelial
function in obese children is planned and follows the assumption that



OSA and obesity may interact to enhance their individual adverse effects
on endothelial integrity.

Support (optional): NIH grant ROIHL-65270 (DG), and The Chil-
dren’s Foundation Endowment for Sleep Research
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USE OF POLYSOMNOGRAPHY (PSG) IN MANAGEMENT OF
NEWBORNS WITH PIERRE ROBIN SEQUENCE (PR) AND
OBSTRUCTIVE SLEEP APNEA (OSA) WITH MANDIBULAR
DISTRACTION (MD)

Pearson GD?, Splaingard D', Kaizar E°, Splaingard ML'

!Sleep Disorder Center/Pulmonary, Nationwide Children’s Hospital,
Columbus, OH, USA, Division of Plastic Surgery, The Ohio State
University, Columbus, OH, USA, *Department of Statistics, The Ohio
State University, Columbus, OH, USA

Introduction: Pierre Robin sequence (PR) consists of micrognathia,
glossoptosis and high arched or cleft palate. Some infants have severe
OSA in prone position causing respiratory distress. Treatments may in-
clude tongue lip adhesions or tracheostomy. MD is a newer technique
used to improve the upper airway obstruction and avoid tracheostomy.
This study explores the relationship between PSG findings, surgical se-
lection and perioperative management of these infants.

Methods: 13 infants with PR were referred during the past 2 yrs with 11
infants undergoing MD. All except 1 intubated infant underwent preop-
erative PSG. All had postoperative PSGs.

Results: Daytime preoperative PSG showed average sleep time of 276
minutes (range=201-331). Average AHI - 27.3 (range=11-68) vs. 4.5
(range=2-7) for 2 infants referred for MD but managed without surgery.
Maximum ETCO2 averaged 69 torr (range=51-85), lowest oxygen satu-
ration (LOS) averaged 72 torr (range=50-86) with 7 infants requiring
supplemental FiO2. Infants began MD at an average age of 26 days
(range=10-49). Postoperative PSG repeated after mean advancement of
11 mm (range=6-17) and 16 days (range 10-25) showed an average AHI-
2.2 (range=0.2-6.0). Five infants improved to normal UAO (AHI<2),
the other 6 improved to mild UAO (AHI=2-6). None required supple-
mental oxygen postoperatively. Improvement in AHI, LOS, and maxi-
mum ETCO2 were significant (p=0.001, 0.008, 0.001). Partly based on
the postoperative PSG, distraction continued for 6 infants resulting in
an average total distraction of 14.4 mm (range=10-20, n=11). PSG per-
formed before cleft palate repair (average age=300 days, range=271-
391) showed average AHI - 1.3 (range=0.4-4.0, n=5).

Conclusion: MD dramatically improves UAO in infants with PR. Day-
time PSG documents improvement of UAO thereby guiding degree of
MD.
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CLINICAL CHARACTERISTICS OF 45 CONSECUTIVE
REFERRALS TO ANEWLY ESTABLISHED
MULTIDISCIPLINARY PEDIATRIC SLEEP CENTER

Chiang AP, Kuhn BR'?, Bandla H*!

'Pediatrics, University of Nebraska Medical Center, Omaha, NE, USA,
2Children’s Sleep Disorders Center, Children’s Hospital, Omaha, NE,
USA, 3Pulmonary Medicine, University of Nebraska Medical Center,
Omaha, NE, USA

Introduction: Cross-sectional studies identify sleep problems in 15%
to 35% of children. Despite the explosion of sleep centers across the
country, few services target children with their unique etiologies and
interventions. The current study represents a retrospective clinical da-
tabase review, tracking patients attending a newly established pediatric
sleep center.

Methods: Patients included 45 consecutive referrals to a pediatric sleep
center in a Midwest children’s hospital. Patients presenting symptoms
of physiological sleep disorders (e.g., apnea, EDS) were evaluated by a
board certified pediatric sleep physician; those presenting symptoms of
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non-physiological sleep disorders (e.g., behavioral insomnia of child-
hood) were evaluated by a pediatric psychologist certified in behavioral
sleep medicine; some with multiple symptoms were evaluated by both.
Data described were obtained from new patient visits only.

Results: Two-thirds of referrals came from primary care physicians
(53% pediatricians; 13% family practice). Most patients (81%) lived
within 30 miles of clinic; 6% traveled over 100 miles. Patients presented
a mix of physiological and behavioral symptoms, with 21 evaluated by
the sleep physician, 19 by the behavioral specialist, and 5 by both. Chil-
dren attending behavioral services tended to be younger and male (mean
6 yrs; 68% male) compared to medical sleep services (mean 12 yrs; 48%
male; bmi 28.9). Primary complaints included snoring (38%), undesir-
able co-sleeping (18%), insomnia/sleep initiation (13%) and parasom-
nias (11%). Secondary complaints included frequent night-time awaken-
ings (24%) and EDS (13%). Initial diagnosis was dominated by snoring
(31%), followed by DSPS (20%), and parasomnias (15%). Secondary
diagnosis most commonly included behavioral insomnia of childhood
(11%) and anxiety (9%). Consistent with past studies, medical (78%)
and psychiatric co-morbidities (27%) were common.

Conclusion: These data support the view that pediatric sleep problems
are multi-faceted, tapping the expertise of more than one subspecialty.
Future studies are needed to track clinical outcomes and describe the
diagnostic results of PSG studies.
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ACCEPTABILITY OF EMPIRICALLY-BASED
INTERVENTIONS FOR BEDTIME PROBLEMS AND NIGHT
WAKINGS: RATINGS BY PARENTS OF CLINICALLY
REFERRED YOUTH

Kuhn BR'?, Schnoes CJP

Pediatric Psychology, University of Nebraska Medical Center, Omaha,
NE, USA, 2Children’s Sleep Disorders Center, Children’s Hospital,
Omaha, NE, USA, *Psychology, Girls and Boys Town, BoysTown, NE,
USA

Introduction: An American Academy of Sleep Medicine (AASM) task
force recently published a clinical review and practice parameters for the
behavioral treatment of bedtime problems and night wakings in young
children. The review concluded that behavioral therapies, particularly
extinction-based approaches, are highly effective in improving child
sleep and enhancing child and family well-being. In clinical practice,
however, the effectiveness of a given treatment may be compromised
if parents or professionals do not perceive it in a positive manner. The
purpose of the current study is to extend our previous work assessing
treatment acceptability by pediatricians and parents in the general com-
munity. Due to past treatment efforts, parent of children with clinically
significant sleep problems may view interventions differently than par-
ents in the general population.

Methods: Participants included 25 parents of children 2-8 years of age,
referred to a behavioral sleep medicine clinic. Most patients received
diagnoses (ICSD, 1997) of Sleep Onset Association Disorder (47%)
and Limit-setting Sleep Disorder (26%). Parents were provided a writ-
ten vignette describing a 2-year-old child who has “never slept through
the night.” The child cries when the parents place her/him in bed, then
awakens frequently at night and has difficulty settling after each awak-
ening. Eight treatments were selected from a review of the literature.
The Treatment Evaluation Inventory-Short Form (TEI-SF) served as the
outcome measure.

Results: Treatment acceptability ratings did not differ by patient di-
agnosis. Graduate Extinction was rated more acceptable than Sedative
Medication, Scheduled Awakenings, Quick Check, and Bed-sharing (all
p’s <.05). There were no differences between Extinction, Quick Check,
Scheduled Awakenings, Faded Bedtime, Extinction w/Parental Pres-
ence, and Sedative Medication (p’s >.05). Bed-Sharing was rated to be
the least acceptable option (p’s <.05).
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Conclusion: Consistent with our previous data, these parents rated
Graduate Extinction (e.g., the “Ferber” procedure) to be the most ac-
ceptable treatment for bedtime problems and night waking. Contrary to
our hypothesis, Unmodified Extinction was perceived to be an accept-
able option. TEI-SF scores were remarkably similar to those of commu-
nity-based parents and primary care pediatricians, except that parents of
clinically-referred children more readily endorsed Sedative Medication
as a viable treatment option.
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SLEEP, HUNGER, SATIETY, FOOD CRAVINGS, AND
CALORIC INTAKE IN ADOLESCENTS

Landis AM!, Parker KP?

'Biobehavioral Nursing and Health Systems, University of Washington,
Seattle, WA, USA, *Nell Hodgson Woodruff School of Nursing, Emory
University, Atlanta, GA, USA

Introduction: The prevalence of adolescent obesity has more than tri-
pled in the last two decades. Although diet and exercise patterns are ma-
jor determinants of weight, recent studies with children and adults have
shown that total amount of sleep is inversely associated with body mass
index (BMI). The purpose of this study was to examine the association
among total sleep time (TST), hunger, satiety, food cravings, and caloric
intake in a sample of otherwise healthy adolescents.

Methods: Subjects were recruited from the community and a local high
school. Demographic data, sleeping and waking habits, pubertal status,
food cravings, caloric intake, physical activity, height and weight were
collected between October 2006 and April 2007. Subjects also complet-
ed a 7-day sleep/hunger/satiety diary. Descriptive and parametric proce-
dures were used for data analyses (a0 = .05).

Results: The sample included 56% females (n = 48), 76% Black (n =
65) adolescents. The mean age was 15.6 & 1.4 years and mean BMI was
24.3 + 5.4 kg/m% The mean reported cumulative nocturnal sleep was
52.9 (# 6.0) hours and mean reported cumulative daytime sleep (nap-
ping) was 3.7 (£ 3.4) hours. Multiple regression analyses revealed that
perceived cravings for high fat foods was greater in Black adolescents
and those with increased daytime sleep. Cravings for sweets were great-
er in female adolescents and cravings for carbohydrates/starches were
greater in Black adolescents and those with increased daytime sleep.
Cravings for fast foods were greater in Black female adolescents. Total
perceived food cravings were greater in younger Black adolescents and
were associated with increased daytime sleep. Caloric intake was higher
in younger male adolescents and increased daytime sleep.

Conclusion: These findings support an unexpected association between
increased daytime sleep and eating behaviors that potentially lead to
obesity. Future longitudinal studies using objective measures of sleep,
appetite regulation, and caloric intake are needed to better understand
how daytime sleep may affect appetite regulation in adolescents from
different racial and gender subgroups.

Support (optional): The project described was supported by Grant
Number F31NR009897 from the National Institute of Nursing Re-
search.
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SLEEP DISORDERS IN CHILDREN WITH EPILEPSY:
CLINICAL HISTORY AND POLYSOMNOGRAPHIC
COMPARISON WITH NON-EPILEPSY CHILDREN
PRESENTING AT A SLEEP DISORDERS CENTER. THE NYU
COMPREHENSIVE EPILEPSY CENTER EXPERIENCE. A
RETROSPECTIVE STUDY

Mian F, Rodriguez A

New York University, New York, NY, USA

Introduction: Sleep disorders in children are common. Several studies
have found an increase frequency of sleep problems in children with epi-
lepsy when compared with normal controls. There have been no studies
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comparing the prevalence of sleep disorders of children with epilepsy
and controls with no epilepsy who present to a Sleep Disorders Center
for evaluation.

Methods: We reviewed retrospectively all the children who presented
at the New York Sleep Institute from December 2005 to July 2007. We
included all the children ages 1 to 20 years-old. We noted the different
sleep complaints, Polysomnographic data and final diagnoses and com-
pared children with epilepsy with children referred from the community
who did not have epilepsy. We compared the results using chi square and
t-student using the JMP program for statistical analysis.

Results: Forty seven children met our inclusion criteria. Twenty two
children had epilepsy. The average age was 9.7 years in the epilepsy
group and 7.0 years in the non-epilepsy group. The two groups had simi-
lar prevalence of symptoms of excessive daytime sleepiness, snoring,
difficulties staying asleep, non-restorative sleep, parasomnia and rest-
less sleep. The epilepsy group had more difficulties to fall asleep than
the non-epilepsy group (p= 0.0238). The Polysomnography results in
children with epilepsy showed a sleep efficiency of 88.7% and a sleep
latency of 19.0 minutes. Stage 1 sleep represented 2.6 %, stage 2 sleep
37.0%, slow wave sleep 50.2% and REM sleep 10.1%. The percentage
of slow wave sleep was significantly higher in the epilepsy group com-
pared with the control group ( p=0.0135). There was a trend towards a
higher PLMS index in the patients with epilepsy compared to controls.
Among children with Epilepsy, there were 8 patients with Obstructive
Sleep Apnea (OSA), 10 patients with Restless Legs Syndrome, 5 pa-
tients with Parasomnias, 2 patients with Delayed Sleep Phase Syndrome
and 6 patients with Excessive daytime sleepiness. There were 13 pa-
tients with more than one diagnosis.

Conclusion: Children with epilepsy present with more problems to fall
asleep as compared with children from the community referred to a sleep
disorders center. There is a trend towards a higher number of PLMS in
children with epilepsy and these children also show a higher percentage
of slow wave sleep. Ten of 22 children with epilepsy had RLS.
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EARLY IDENTIFICATION OF SLEEP APNEA IN INFANTS
WITH PRADER WILLI SYNDROME

Hertz G2, Cataletto M', Angulo M

"Winthrop University Hospital, Mineola, NY, USA, 2Long Island Sleep
Assoc, Huntington Station, NY, USA

Introduction: Children with Prader Willi Syndrome (PWS) develop hy-
perphagia and subsequently obesity at around age 3 years. Recent stud-
ies in prepubertal children with PWS have reported higher prevalence
of sleep hypoxemia and apnea. However, there have been no studies
to date that describe sleep disordered breathing in infants with PWS,
younger than age 3 years, prior to the development of hyperphagia and/
or obesity. Concerns about the associated mortality due to apnea in chil-
dren with PWS while on growth hormone, has prompted our center to
screen growth hormone candidates for the possibility of sleep disordered
breathing. The purpose of this study is to identify the presence of sleep
disordered breathing in infants with PWS, younger than 3 years of age,
prior to the initiation of growth hormone treatment.

Methods: Fourteen infants (9 boys, 5 girls) under the age of 3 years
(mean age 24.3+12.6 months; Mean BMI 16.8+2.58)were referred to the
sleep center for a routine evaluation before starting on growth hormone
therapy. The following parameters were analyzed: Respiratory Distur-
bance Index (RDI); baseline oxygen saturation; lowest saturation level;
time spent at oxygen saturation<90% and desaturation index (defined as
number of desaturations >3%/hour of sleep).

Results: Seventy (70%) percent of our patients were reported to be snor-
ers. Three of the 14 (21%) had RDI < 1 and were considered free of sleep
disordered breathing. The majority of the infants (79%) demonstrated
sleep disordered breathing, with RDI ranging from 1.1-6.5 (mean 2.3
+ 1.8). Apnea classification showed 26% central apneas (mean=4.88+
5.7); 15% obstructive apneas (mean= 2.9+3.56); and 58% hypopneas



(mean 11.6+ 7.38). Mean baseline oxygen desaturation was 97.3+1.1.
Mean lowest saturation was 85.9+4.8. Mean desaturation index was
6.67+6.

Conclusion: Infants with PWS younger than 3 years of age, may pres-
ent with sleep disordered breathing even before obesity develops. The
presence of sleep disordered breathing at a very early age in non-obese
patients with PWS highlights the need for early screening.

0220

SLEEP COMPLAINTS IN CHILDREN AND ADOLESCENTS
WITH UNIPOLAR DEPRESSIVE DISORDER

Lopes M, Pereira A, Boarati M', Guilleminault C°, Fu-I L'
nstitute of Psychiatry, School of Medicine of Sao Paulo University,
Sao Paulo, Brazil, 2Sleep Medicine Program, Stanford University
Medical, Palo Alto, CA, USA

Introduction: Common sleep complaints in pediatric depressive dis-
orders (DD) include insomnia, hypersomnia, sleep continuity problems
(awakening at night), and sleep wake reversal. Some studies indicated
that clinical profiles differ between depressed children without and with
sleep disturbance and with more severe depression in the later. We ex-
plored sleep complaints and their type in young individuals with Unipo-
lar Depression (UD).

Methods: 222 pediatric cases (6-17 years) with Unipolar Depression
(UD) (DSM-1V criteria for Depressive Disorders “Diagnostic Inter-
view for Children and Adolescents” DICA-IV) were investigated for
sleep disorders through face to face interviews. Exclusion criteria were:
chronic medical illness, mental, physical handicap; history of substance
abuse or dependence in the last two weeks; pervasive development dis-
order; schizophrenia, severe psychotic disorder; institutionalized sub-
jects, homelessness, mental retardation, substantial learning difficulties,
inability to complete interview procedures. Subjects were subdivided in
three groups based on sleep complaint: presence of initial insomnia; in-
somnia plus hypersomnia; and only hypersomnia. Analysis was done by
descriptive statistics and Chi-square test.

Results: The final sample consisted of 207 subjects: 119 boys (11.8+2.1
years old) and 88 girls (13.4+3 years old). There was no gender differ-
ence in report of sleep complaints, but 88% of the sample reported sleep
problems during their depressive episodes with initial insomnia as the
most common (p<0.01), and this specific complaint was significantly as-
sociated with report of school problems (p<0.05). But the investigation
of the different types of sleep complaints did not reveal any difference in
disease severity based on these criteria as suggested in adults.
Conclusion: Our findings suggest sleep complaints are very common in
children and adolescents with Unipolar Depression, and the most com-
mon complaint is sleep onset (initial) insomnia. There are many studies
of sleep disorders and depression in adults, but less in pediatric cases,
despite possible interaction between both types of health problems.

0221

EFFECTS OF PREMATURE MANDIBULAR ADVANCEMENT
WITH HERBST APPLIANCE IN SLEEP PATTERN AND
UPPER AIRWAY VOLUME IN ADOLESCENTS

Schutz TC'?, Dominguez GC?, Pradella-Hallinan M', Tufik S’
Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil, >Orthodontics,
Odontology Univ Sao Paulo, Sao Paulo, Brazil

Introduction: This prospective study assessed relevant information
from each four variables: sleep pattern, adolescents, mandibular retrog-
nathism, and early orthopedic-functional treatment, as well as shed some
light upon their likely interaction.

Methods: Telerradiography and magnetic resonance imaging of the
neck were obtained prior to and after treatment (12 months) with Herbst
appliance, as were four polysomnographic recordings with pressure na-
sal cannula. The sample consisted of 16 adolescents with Class II, divi-
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sion 1 malocclusion with mandibular retrognathism and at stage 3 or 4
of skeletal maturation.

Results: The length of mandible was increased leading to a more an-
terior positioning of the chin, the antero-posterior position of maxilla
remained stable and its length was increased. The posterior airway space
was enhanced, the length of the tongue was preserved and its height
increased, the hyoid bone was in a more anterior position. The polysom-
nographic data revealed that sleep efficiency, REM sleep, sleep latency
and REM sleep latency remained stable, a reduction in the percentage
of sleep was verified in stages 1 (4.30 £ 1.99 to 2.61 + 1.83) and 3-4
(25.78 £7.00 to 19.17 + 7.58), an increase in the percentage of stage 2
after treatment (49.03 + 6.25 to 56.90 + 6.22). There was a reduction in
the number of events of respiratory effort-related arousal (7.06 + 5.37 to
1.31 £ 1.45) due to an increase in the volume of the airway as a result of
redirecting growth of the jaw.

Conclusion: The immediate benefits of this treatment were lead to a
less convex profile of the face, improved the relation between maxilla
and mandible, the function of the maxillofacial complex was facilitated
and the increase in the space within the airway allowed the patients to
have easy nocturnal breathing. The long-term benefit was eliminate a
predispose factor to OSAS in adults.

Support (optional): AFIP, FAPESP (CEPID 98/143033)

0222

OBJECTIVE AND SUBJECTIVE MEASURES OF SLEEP IN
SMITH-LEMLI-OPTIZ SYNDROME (SLOS)

Sridharan PR'?, Colling E', Steiner R', Kyle J'

!Sleep, OHSU, Portland, OR, USA, 2Sleep, Portland VA, Portland, OR,
USA

Introduction: SLOS is an autosomal recessive disorder due to inborn
errors of cholesterol metabolism. SLOS has broad spectrum of pheno-
typic abnormalities including mental retardation, developmental delay,
facial anomalies and behavioral abnormalities including sleep distur-
bances . There are reports of sleep disturbance in as high as 70 % of
SLOS patients.

Methods: A convenience sample of a larger study exploring cholesterol
synthesis in SLOS was asked to complete the Child Sleep Habits Ques-
tionnaire (CSHQ) and wear an actigraph at time of hospital admission.
Sleep efficiency (SE) and total sleep time (TST) were estimated by ac-
tigraphy. Parental concerns regarding sleep problems were subjectively
evaluated by the CSHQ questionnaire.

Results: 5 males and 6 females with SLOS were evaluated, 5 under the
age of 2 and 6 over the age of 3. The SE for ages 1 to 2 ranged from 72.4
- 84; mean: 78.3 and standard deviation (SD): 5.6. SE for 3-13-year-olds
ranged from 82.2 - 88.81; mean: 86.3; SD: 2.9 when one outlier with SE
of 63.35. Mean with the outlier included was 82.5; SD: 9.7. TST for 1-2
year olds ranged from 390.5 - 514 .61; mean: 472.0 and SD of 51.9. TST
for the 3-13 year old was 414.6 - 565.6; mean: 463.4; SD: 73.5. The out-
lier for SE mentioned above presented a TST of 359.1, the lowest score
for either group. The CSHQ scores ranged from 42 to 60 with one outlier
at 86. Means were 48 for both age groups with the outlier removed,
though SD was 4.9 for the 1-2 group and 9.1 for the older group.
Conclusion: In a cohort of 11 SLOS patients, we found low TST and SE
in the 1-2 year age group. The 3-13 year old presented nearly normal SE
and TST except in one patient (outlier) who received a relatively high
parasomnia score on that CSHQ subscale. This is a small sample size
but objective measures showed a trend in improved TST and SE in the
older SLOS child.
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0223

SLEEP PROBLEMS AND THEIR RELATION TO COGNITIVE
FACTORS, ANXIETY AND DEPRESSIVE SYMPTOMS IN
CHILDREN AND ADOLESCENTS

Alfano CA', Weems CF?

'Dept of Psychiatry and Psychology, Children’s National Medical
Center, Washington, DC, USA, *Dept of Psychology, University of
New Orleans, New Orleans, LA, USA

Introduction: Childhood sleep problems are common in the general
population yet few data are available examining unique relationships
between sleep, anxiety, cognitive symptoms, and depression in non-clin-
ical samples of youth. In addition, although it has been suggested that
sleep disturbance may be more closely associated with anxiety during
childhood and with depression during adolescence (Dahl & Carskadon,
1995), available data are somewhat conflicting.

Methods: The current study examined these associations and relation-
ships among a large community sample (N=175) of children and adoles-
cents ages 6-17 (mean=11.4 years, SD=3.4). Participants’ socio-demo-
graphic backgrounds were characteristic of the urban area from which
they were recruited (New Orleans, LA).

Results: Overall significant associations between sleep problems, de-
pression and anxiety were found, though depressive symptoms showed
a stronger relationship with sleep problems among adolescents (r=.58,
p<.001) and anxiety symptoms were associated with sleep problems
in youth of all ages. Sleep problems were associated with all types of
childhood anxiety, but significant correlations with generalized anxiety
(r=.34, p<.01), panic (r=.27, p<.05) and social anxiety (r=.49, p<.01)
only were found for adolescents. Cognitive factors linked with anxiety
and depression also were associated with sleep problems among adoles-
cents (r=.29, p<.01), though correlations were no longer significant after
controlling for internalizing symptoms.

Conclusion: Findings are consistent with the suggestion that childhood
sleep disturbance is more closely associated with anxiety, while adoles-
cent sleep problems are linked to depression. Results also suggest links
between sleep and anxiety to be non-specific in non-clinical samples
of children, though this association may become more explicit by the
teenage years.

0224

ERYTHROPOIETIN CONCENTRATIONS IN UMBILICAL
CORD BLOOD OF SNORING WOMEN

Tauman R*'?, Many A*'?, Asher-Landsberg J*', Deutch V', Greenfeld
M2 Sivan Y12

ITel Aviv Medical Center, Tel Aviv, Israel, ?Tel Aviv University, Tel
Aviv, Israel, ’Dana Children’s Hospital, Tel Aviv, Israel, “Lis Maternity
Hospital, Tel Aviv, Israel

Introduction: Physiologic changes that occur during pregnancy, par-
ticularly during the third trimester place women at risk for developing
SDB. Indeed, habitual snoring is common in pregnancy during the third
trimester. Early reports suggest that maternal SDB may represent a risk
factor to the fetus. We have recently shown increased umbilical cord
levels of nucleated red blood cells (nRBCs) in women who snored dur-
ing pregnancy indicating some degree of increased fetal erythropoiesis
which is most likely mediated by the intermittent hypoxia. In order to
further investigate the effect of maternal SDB on fetal erythropoiesis we
aimed to measure umbilical cord concentrations of erythropoietin as a
marker for tissue hypoxia.

Methods: Parturients with singleton, full-term uncomplicated preg-
nancy were recruited during labor at the delivery room. All participants
together with their sleep partners completed a questionnaire on snoring,
sleep pauses and sleepiness (ESS) during the current pregnancy. Cord-
blood was obtained immediately following delivery and erythropoietin
concentrations were measured using commercially available ELISA kit
(R&D systems).
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Results: Fifty-nine women participated in the study. The mean age was
29.744.5 years (range: 20-41y), the mean BMI was 27.343.1 kg/m2
(range: 20.7-37.6 kg/m2) and the mean weight gain through pregnancy
was 13.8+4.8 kg (range: 3-26 kg). 28/59 (47%) reported on snoring dur-
ing the current pregnancy. No significant difference was found in umbil-
ical cord erythropoietin concentration between snorers and non snorers
(30.5 vs. 25.5 mlU/ml, respectively, p=NS). Cord blood erythropoietin
concentration weakly correlated with ESS score (1=0.26, p=0.04). No
differences were found in birthweight percentiles of the newborns of
snoring mothers compared with non-snoring mothers (60.3+22.7 vs.
54.14+27.0 respectively, p=NS).

Conclusion: In contrast to our previous findings on circulating nRBC'’s,
no significant difference was found between cord-blood levels of eryth-
ropoietin in snoring women compared with non-snoring women. We
speculate that other mechanisms play a role in modulating circulating
nRBC’s level in the umbilical cord.

0225

RECOVERY FROM 1-WEEK MILD SLEEP RESTRICTION IN
4-8 YEAR-OLD HEALTHY CHILDREN

Dayyat E', Spruyt K', Roman A°, Molfese DL?, Gozal D'

Pediatrics, University of Louisville, Louisville, KY, USA, *Birth
Defect Center, Dentistry School, University of Louisville, Louisville,
KY, USA

Introduction: A profound effect of sleep deprivation and restriction
involves neurobehavioral function. However, children frequently face
mild sleep restrictions due to delayed bedtimes. We sought to investigate
how long it will take children between the ages of 4-8 years to compen-
sate for their loss in sleep if such sleep restrictions (SR) are corrected.
Methods: 163 children (mean = 6.6 + 1.2 years; 58% female) who were
reported to be healthy children and non-snorers participated in the study.
Children with normal PSG wore an actigraph on their non-dominant
wrist, and maintained a sleep log. 23 children were dropped due to non-
compliance. Children continued their normal bedtimes and rise times
during week 1 and were randomly assigned to one of 2 groups for week
2, SR (delayed bedtime by 1 hour) and control (CO). Then were request-
ed to go back to their routine sleep habits for a week, and after a month
were asked to wear the actigraph for a fourth week.

Results: Total sleep time in CO was 496434 vs. 499+31 min in SR. SR
children slept 43 minutes less in their week 2 (453+33 min) compared to
week1(p <0.00001). During the 3rd week, children returned to pre-SR
sleep duration (489+35 min) and similar findings were also documented
in the 4th week of recording (494437 min; p-NS), suggesting that after
a week of mild SR children return to their pre-restriction sleep routines
without rebound sleep. Median sleep efficiency (+80%), sleep onset la-
tency (24+22 min) remained unaltered during SR week and recovery
weeks.

Conclusion: One week SR of 45 min/night in otherwise healthy chil-
dren does not seem to be associated with changes in bedtime or with any
actigraphic sleep measures during subsequent recovery. Suggesting that
habitual sleep/wake schedules are either sufficient for sleep recovery or
that families can’t provide additional sleep opportunities.

Support (optional): NIH Grant # RO1 HL 070911
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SLEEP PATTERNS OF HIGH SCHOOL STUDENTS BEFORE
AND AFTER DELAYED SCHOOL START TIME

Htwe ZW, Cuzzone D, O’Malley MB, O’Malley EB

Norwalk Hospital Sleep Disorders Center, Norwalk Hospital, Norwalk,
CT, USA

Introduction: Adolescents generally do not obtain adequate sleep, ad-
versely affecting daytime function, including mood, alertness and per-
formance. Delaying high school start times affords the opportunity for
more sleep. A common concern among parents and educators, however,



is that the extra time would not be used for sleep. The aim of this study
was to assess the sleep patterns of high school students before and after a
delay in 40 minutes of school start time from 07:35 am to 08:15 am.
Methods: In fall 2001 and spring 2002, 259 students (grades 9 -12)
completed the condensed School Sleep Habits Questionnaire. These
data were compared to the results of the same questionnaire adminis-
tered to the entire high school (N=977) in fall 2004 after the start time
was delayed.

Results: Students slept significantly longer on school nights after the de-
lay. Total sleep time on school nights increased 33 minutes, from (mean
+ SD) 422.1 + 59.5 to 455.6 = 55.2 min (p < 0.001). This increased
sleep was due mainly to later rise time (6:12 am. + 24.1 vs. 6:53 a.m.
+ 28.4 min, p < 0.001). These changes were consistent across all age
groups. Students’ bedtime on school nights was marginally later, 10:52
pm + 48.5 to 11:00 pm = 61.8 (p = .03), and weekend night sleep time
decreased slightly, from 584.6 + 83.8 to 567.7 + 84.9 min (p = 0.004).
More students reported “no problem” with sleepiness after the schedule
change (6.6% before vs. 13.8 % after delayed start time, p <0.001).
Conclusion: Following a 40 minute delay in start time, high school stu-
dents utilized 83% of the extra time for sleep. Although students stayed
up later and had less weekend sleep, these were not clinically significant
changes. Some students reported lower levels of daytime sleepiness af-
ter the schedule change.

0227

COMBINED TOPICAL AND SYSTEMIC ANTI-
INFLAMMATORY THERAPY IN PEDIATRIC UPPER AIRWAY
RESISTANCE SYNDROME (UARS)

Kheirandish-Gozal L, Bhattacharjee R, Gozal D

Pediatrics, University of Louisville, Louisville, KY, USA

Introduction: About 10-12% of all school-aged children present with
habitual snoring during their sleep. While some of these children will
suffer from frank obstructive sleep apnea which requires surgical inter-
vention, a substantial proportion will be categorized as having UARS.
Currently, there are no clear guidelines for the treatment of children who
fall under such category. Although UARS is not a life threatening condi-
tion, it may impose a significant adverse impact on child behavior, cog-
nition, and quality of life that warrants the need for non-surgical thera-
peutic alternatives. Since there is evidence of increased inflammation in
the upper airway of children with sleep apnea, we hypothesized that use
of anti-inflammatory medication will reduce the severity of UARS.
Methods: A total of 41 children ages 2-14 years (17 Female) fulfilling
the criteria for UARS were prospectively recruited for an open trial of
16 weeks duration consisting of a combination of oral montelukast and
intranasal corticosteroids .Subjects underwent a second overnight sleep
study after completion of the 16-week course.

Results: There was a significant improvement in obstructive AHI 3.6+
0.3/hTST at diagnosis vs. 2.2 = 0.1/hTST; P value <0.0001). The respi-
ratory arousal index,was also markedly improved (from 3.5+ 0.2/hTST
to 1.3 £ 0.1/hTST ; P value < 0.0001). There were no changes in lowest
Sa02 over time.

Conclusion: These findings suggest that combined intranasal corticos-
teroids and oral montelukast therapy once daily for 16 weeks is associ-
ated with objective ameliorations in sleep fragmentation and respiratory
disturbance in children with UARS whom otherwise would not be can-
didates for surgical removal of tonsils and adenoids. Anti-inflammatory
therapies aiming to improve nasopharyngeal resistance may provide
both short and long-term non-surgical options in children with mild
sleep-disordered breathing. Thus, further randomized controlled trials
aiming to delineate potential additive or synergistic effects of leukot-
riene modifiers and topical steroids are needed.

Support (optional): Study funded by The Children’s Foundation En-
dowment for Sleep Research.
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PEDIATRIC OBSTRUCTIVE SLEEP APNEA (OSA): A
POTENTIAL LATE CONSEQUENCE OF RESPIRATORY
SYNCITIAL VIRUS (RSV) BRONCHIOLITIS

Snow A, Dayyat E, Montgomery-Downs HE, Kheirandish-Gozal L,
Gozal D

Pediatric Sleep, University of Louisville, Louisville, KY, USA

Introduction: Adenotonsillar (AT) hypertrophy is the most common
cause of OSA in young children, and has a substantial impact on cogni-
tive development, cardiovascular function, growth, and quality of life. AT
tissues harvested from children diagnosed as having OSA exhibit high
levels of nerve growth factor (NGF) mRNA, its high-affinity tyrosine ki-
nase receptor (trkA), neurokinin 1 (NK1) receptor, and substance P, and
these findings are strikingly similar to the changes observed in the lower
airways following RSV infection. Therefore, we hypothesized that chil-
dren who suffered from severe RSV bronchiolitis during infancy may be
at higher risk for OSA later in childhood.

Methods: An initial survey of Kosair Children’s Hospital medical re-
cords allowed us to identify potential candidates for the study. 17 ran-
domly selected children (mean age + SD: 5.0+1.7 years) with a history
of verified RSV-induced bronchiolitis during their first year of life un-
derwent overnight PSG. Children recruited from the general population
with no history of RSV bronchiolitis served as a control group. After
matching for age, gender and BMI z scores, 69 control subjects (mean
age = SD: 5.1+0.7 years) were identified and went through an overnight
PSG as well.

Results: Children who had RSV bronchiolitis as infants had significant-
ly higher obstructive AHI compared to controls (2.3 +1.7 vs. 0.6+0.7
/hrTST; p<0.05). In addition, significantly higher respiratory arousal
indices were apparent among children with previous RSV bronchioli-
tis compared to controls (1.5+1.0 vs. 0.1+0.2 /hrTST; p<0.05). There
were no significant differences between the groups in the lowest SpO2
recorded.

Conclusion: Our findings are supportive of the concept that RSV bron-
chiolitis may contribute to the pathophysiology of OSA in vulnerable
children. Future randomized trials aiming at prevention of RSV bron-
chiolitis during infancy using currently available passive immunization
strategies should provide further insights into whether a reduction in
OSA indeed occurs.

Support (optional): NIH grant HL 65270 and the Children’s Founda-
tion Trust for Sleep and Neurobiology Research.
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EFFECT OF ADENOTONSILLECTOMY ON
NEUROCOGNITIVE AND PSYCHOSOCIAL FUNCTIONS

IN PRESCHOOLERS WITH OBSTRUCTIVE SLEEP APNEA
SYNDROME

Landau Y?, Bar-Yishai O', Greenberg-Dotan S', Goldbart AD',
Tarasiuk A', Tal A’

'Pediatrics, Soroka University Medical Center, Beer-Sheva, Israel,
Pediatric Neurology, Shaare Zedek Medical Center, Jerusalem, Israel

Introduction: Little is known about neurocognitive functions in pre-
schoolers with obstructive sleep apnea syndrome (OSAS), and even less
on the effect of adenotonsillectomy (T&A) on neurocognitive and psy-
chosocial functions, at this age.

Methods: The purpose of this study was to evaluate neurocognitive
and psychosocial functions and health-related quality of life (HRQL)
in children aged 2.5 to 5 years with OSAS (AHI >1), before and after
T&A. Study group included 45 otherwise healthy children with OSAS
(mean age 46+9 months, range: 32-61), and 26 healthy controls (mean
age 4948, range: 31-61), matched by age and socio-economic status.
Comprehensive neurocognitive and psychosocial evaluation was per-
formed before (n=45 OSAS and 26 controls) and one year following
T&A (n=23 and 18, respectively). Evaluation included polysomnogra-
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phy (before T&A, OSAS only), sleep questionnaires, behavioral ques-
tionnaires (CBCL), intelligence tests (Kaufman ABC), specific tests for
executive functions, and tests for cognitive functions such as attention,
vocabulary and memory, and HRQL.

Results: Before T&A, preschoolers with OSAS had significant impaired
executive functions (verbal and motor fluency, and planning), and in vi-
sual attention and vocabulary as compared to normal controls. In addi-
tion, preschoolers with OSAS presented significantly more behavioral
problems and decreased HRQL. One year after T&A, the 23 children
with OSAS significantly improved the visual attention and vocabulary
when compared to the 18 controls. Following T&A, there was no sig-
nificant difference in any of the functions tested between patients and
controls.

Conclusion: We conclude that OSAS is associated with impaired atten-
tion and vocabulary but not intelligence, and in HRQL, as early as in
preschool age. T&A significantly improves neucocognitive and psycho-
social functions, to the level of healthy children.

0230

OBESITY, SNORING, AND PHYSICAL ACTIVITY IN
SCHOOL-AGED CHILDREN

Spruyt K, San Capdevila O, Honaker SM, Bennett JL, Gozal D

Dept. of Pediatrics, Division of Pediatric Sleep Medicine, University of
Louisville, Louisville, KY, USA

Introduction: After sleep deprivation feeling more hungry is common-
ly reported. In addition, overweight and obesity have been associated
with poor or short sleep, and also with reduced physical activity. Sleep
disordered breathing disrupts sleep. We hypothesized that obese children
with sleep disordered breathing (SDB) may have an increased appetite,
may crave particular foods, and may also be less likely to engage in
physical activities.

Methods: Participants were recruited from the Louisville public
schools. Otherwise, healthy 5- to 9-year-old children (n=549, mean age:
6.78+0.60, 56.28% boys, 64.33% Caucasian, 27.89% African American,
7.78% other ethnicity), with or without SDB (obstructive AHI>2) and/
or obesity (BMI z-score >1.56), were selected. The morning after PSG
recording, while children underwent a neuropsychological evaluation,
parents filled out a food and physical activity questionnaire.

Results: Overall, compared to non-obese children, obese children were
more likely to report “good” appetite (Chi2(3) = 12.40, p = .0061).The
dietary habits of the obese SDB children showed reduced consumption of
fruits and bread compared to control children (Chi2(1) = 4.426, p=0.035
and Chi2(1) = 7.121, p=0.008). Both obesity and SDB decreased the
frequency of engaging in physical activities such as walking, running,
and bicycling when compared to controls. Indeed, obese-SDB children
are physically active fewer days per week (1-2) compared to controls,
and the duration of their activity when present is also more likely to be
of shorter duration (not more than 15 to 60 minutes per day (Chi2(3) =
8.240, p =.041).

Conclusion: Maintaining a healthy weight has emerged as a critically
important approach to reduce the risk of SDB even in children. Our
findings suggest that obesity is associated with increased appetite and
reduced activity, and that SDB further adversely impacts on dietary pref-
erences, and is particularly detrimental to daily physical activity levels.
Support (optional): NIH HL-65270 and the Children’s Foundation for
Sleep Research
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GHRELIN AND VISFATIN PLASMA LEVELS IN OBESE

AND NON-OBESE SCHOOL-AGED CHILDREN WITH AND
WITHOUT OBSTRUCTIVE SLEEP APNEA

Spruyt K, Serpero LD, Sans Capdevila O, Kheirandish-Gozal L, Gozal
D

Dept. of Pediatrics, Division of Pediatric Sleep Medicine, University of
Louisville, Louisville, KY, USA

Introduction: Ghrelin is an endogenous ligand of the growth hormone
secretagogue receptor. It is hypothesized to play a key role in energy bal-
ance stimulating food intake and body weight. Sleep disruption has been
associated with increased obesity rates, and has been associated with
increases in ghrelin levels. Obstructive sleep apnea (OSA) in children is
associated with varying levels of sleep fragmentation in addition to gas
exchange abnormalities. We therefore aimed to examine how obesity
and OSA affect morning ghrelin levels in children, as well as those of
visfatin, a newly reported fat derived cytokine.

Methods: Consecutive children (ages 4-10 years; n=189) who were
polysomnographically diagnosed with OSA and age-, gender-, ethnic-
ity-, and BMI-matched control children underwent blood draw the next
morning under fasting conditions for ghrelin levels, which were mea-
sured using a highly sensitive ELISA. In addition, plasma visfatin levels
were also measured.

Results: Compared to non obese controls, plasma ghrelin levels were
borderline higher in obese, non snoring children (p=0.05). The presence
of OSA was associated with increased ghrelin levels, particularly when
obesity was also present (p<0.001). Linear relationships emerged be-
tween ghrelin levels and obstructive AHI, respiratory arousal index, and
lowest SpO2 for the whole cohort. In contrast, plasma visfatin levels
were similar, independently from BMI or the presence of OSA (p - not
significant; n=40).

Conclusion: Ghrelin morning plasma concentrations are altered in chil-
dren with OSA, particularly when obesity is present, and changes are
proportionate to the severity of sleep disturbance. These findings suggest
the presence of increased appetite and caloric intake in patients with
OSA, which in turn may further promote the severity of obesity and
OSA.

Support (optional): NIH grant ROIHL-65270 (DG), and The Chil-
dren’s Foundation Endowment for Sleep Research.
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SOMATIC SYMPTOMS IN OBESE CHILDREN WITH SLEEP
DISORDERED BREATHING

Bennett JL, Spruyt K, Honaker SM, Sans Capdevila O, Gozal D

Dept. of Pediatrics, Division of Pediatric Sleep Medicine, University of
Louisville, Louisville, KY, USA

Introduction: A risk factor of obesity is sleep disordered breathing
(SDB) resulting in fragmented sleep. SDB adversely affects neurobe-
havioral function and quality of life. However, few studies have explored
the effect of fragmented sleep on somatic symptoms in obese children.
The purpose of the current study was to explore the role of SDB and
obesity in the frequency of somatic complaints.

Methods: As part of an ongoing study, 549 otherwise healthy children
(mean = 6.8+0.6 years; 56.3% male; 64.3% Caucasian, 27.9% African
American) participated in an overnight PSG followed by neurocogni-
tive testing. During testing, parents completed a set of behavioral mea-
sures: Conners’ Behavior Rating Long Version (Conners’) and Achen-
bach Child Behavior Checklist (CBCL). Children were categorized into
4 groups based on the overnight PSG obstructive AHI (>2/hrTST) and
BMI-z score (>1.56).

Results: A significant overall effect was found (F(3,163) = 4.25, p =
0.006) indicative for obesity and SDB together increasing the frequency
of somatic complaints manifested by the child. More specifically, obese
children with SDB exhibited more somatic symptoms on both question-



naires, than control children (Conners’: 5.0+4.0 vs. controls = 2.3+3.0,
Bonferroni post hoc p = 0.007; CBCL: 4.3+3.0 vs. controls = 1.8+2.3,
Bonferroni post hoc p = 0.004). The presence of either obesity or SDB
alone failed to significantly increase somatic complaints as reported by
the parents. No gender differences were found.

Conclusion: Obese children with SDB clearly express more somatic
complaints, and such symptoms are absent when either obesity or SDB
occur in isolation. These preliminary findings underline the importance
of the interaction between SDB and obesity in amplifying sub-threshold
effects. Since being obese contributes to increase the risk of SDB, it will
be important to assess the relationships of these somatic complaints on
other morbidities and whether they contribute to decrease overall qual-
ity of life.

Support (optional): NIH grant ROIHL-65270 (DG), and The Chil-
dren’s Foundation Endowment for Sleep Research.
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SELF-SELECTED VERSUS STABILIZED SLEEP
SCHEDULES: ACTIGRAPHIC SLEEP ESTIMATES IN
CHILDREN, ADOLESCENTS, AND YOUNG ADULTS

O’Brien EM', Carskadon MA'>

'Psychiatry and Human Behavior, Brown University Medical School,
Providence, RI, USA, *Sleep and Chronobiology Research Laboratory,
E.P. Bradley Hospital/Brown Medical School, Providence, RI, USA

Introduction: Developmental changes in sleep occur across childhood
and adolescence and into young adulthood. This analysis examined sleep
pattern differences for participants sleeping on their own schedules and
then on stabilized schedules.

Methods: Two weeks of wrist actigraphy measured sleep patterns of 3
groups: ages: 9-10 years (5 females, 6 males), 15-16 years (8 females,
9 males), 20-23 years (3 females, 8 males). During week 1, participants
followed self-selected sleep schedules; during week 2, participants were
placed on stabilized sleep schedules designed to provide age-based suf-
ficient sleep quantities, i.e., at least 10 h, 9 h, and 8.5 h for respective
age groups. Nine actigraph variables for each week were assessed with
MANOVA.

Results: Self-selected schedule: a significant age-group effect was
found for sleep period duration (F(2,36)=5.37, p<.01), with an average
of 527 minutes for 9-10, 469 minutes for 15-16, 476 minutes for 20-23
year olds. Stabilized schedules: a significant age-group effect was found
for sleep period duration and minutes scored as sleep, confirming the
schedule manipulation. Sleep period duration increased by an average
of 24 minutes in 9-10 year olds, 31 minutes in 15-16 year olds, and de-
creased by an average of 46 minutes in 20-23 year olds. Age group dif-
ferences were found for wake after sleep onset, sleep efficiency, duration
of awakenings, and total minutes scored as wake (all p<.05).
Conclusion: These actigraphic estimates of sleep indicate that self-
selected schedules restrict opportunity for sleep, particularly in mid-
adolescents. Restricted sleep schedules in adolescents likely reflect a
response to environmental factors (e.g., school start time) and intrinsic
sleep regulatory processes. When sleep opportunity is extended via ex-
perimental manipulation, children and adolescents slept more according
to actigraphy, whereas young adults slept less. Additional factors to be
examined include parental alcohol history, mood and circadian phase
preference.

Support (optional): Funding provided by NIAAA grant AA013252.
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PREDICTORS OF HOW ADOLESCENTS RESPOND TO
EXPERIMENTAL SLEEP RESTRICTION

Schaffner L!, Beebe DW'?, Amin R'’

!Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA,
Pediatrics, University of Cincinnati College of Medicine, Cincinnati,
OH, USA

Introduction: Many adolescents obtain inadequate sleep, which is as-
sociated with poor behavioral and academic outcomes that could affect
long-term development. Adult research suggests that some individuals
are more vulnerable (less resilient) to the adverse effects of sleep restric-
tion than others. To our knowledge, there have been no studies of this
phenomenon in adolescents. Here we report on several potential predic-
tors of resilience to sleep restriction in a small sample of adolescents.
Methods: 19 healthy adolescents completed a three-week experimen-
tal protocol, including a baseline week followed in counterbalanced
order by a sleep-restricted week (SR; Monday-Friday nights limited to
6.5 hours in bed) and an optimized-sleep week (OS; 10 hours in bed
Monday-Friday nights). During baseline, subjects were asked to report
their habitual sleep duration on school and weekend nights, and to pre-
dict how the sleep manipulation would impact their levels of vigor and
fatigue. These were then correlated with the actual effect of the sleep
manipulation on vigor and fatigue, as reflected in differences across con-
ditions on validated self-report measures.

Results: Participants had markedly less sleep, and reported less vigor
and more fatigue, in the SR than the OS condition. Subjects who predict-
ed more resilience to sleep restriction habitually slept longer on school
nights (p<.05) but not on weekend nights (p>.5). Conversely, subjects
who showed the greatest actual eftect of our sleep manipulation on fa-
tigue and vigor habitually slept shorter on weekend nights (p<.05) but
showed no difference on school night sleep duration (p>.8). Finally,
subjects’ predictions of how vigorous they would feel during the experi-
mental weeks were fairly accurate (p<.01), but their predictions regard-
ing levels of fatigue were not (p>.5).

Conclusion: These pilot data suggest that adolescents’ expectations of
their resilience to sleep restriction show some relationship to their actual
resilience and to their habitual sleep patterns.

Support (optional): Grants #K23 HL075369 and M01 RR 08084 from
the National Institutes of Health.
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EFFECT OF CHRONIC SLEEP RESTRICTION ON
ADOLESCENTS’ LEARNING AND BRAIN ACTIVITY IN A
SIMULATED CLASSROOM: A PILOT STUDY

Beebe DW'?, Rose D', Amin R'?

!Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA,
Pediatrics, University of Cincinnati College of Medicine, Cincinnati,
OH, USA

Introduction: Correlational studies have associated sleep restriction
during adolescence with academic difficulties, but relevant experimen-
tal data have been scant. This pilot study assessed the causal effect of
adolescent sleep restriction on learning and brain activity in a simulated
classroom setting.

Methods: 16 healthy adolescents aged 13.9-16.9 years completed a
three-week experimental protocol that included a baseline week fol-
lowed in counterbalanced order by a sleep-restricted week (SR; Mon-
day-Friday nights limited to 6.5 hours in bed) and an optimized-sleep
week (OS; 10 hours lights-out in bed Monday-Friday nights). Assess-
ments were conducted on the Saturday morning at the end of each week.
After the baseline week, subjects completed an 1Q screener. After the SR
and OS weeks, each subject participated in a simulated classroom com-
prised of viewing one of two half-hour prerecorded lectures, followed by
a relevant quiz. A subgroup of 8 subjects did so while undergoing EEG
monitoring and being videotaped. A condition-blind rater coded video-
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tapes for off-task behaviors in 30-second epochs. EEG data from C3/
A2 underwent spectral power analysis, focusing on the theta frequency
range based upon prior adult sleep deprivation research.

Results: All subjects had markedly less sleep in the SR condition than
the OS condition. After covarying for estimated 1Q, subjects performed
significantly worse on the quizzes after SR than after OS (p=.05). In the
EEG-monitored subgroup, subjects displayed more off-task behaviors
(p<.05) and higher theta power (p=.08) after SR than after OS. Theta
power was associated with inattentive behaviors in the SR condition
(r=.69, p<.05) but not the OS condition (r=-.11, ns).

Conclusion: Chronic sleep restriction during adolescence hampers aca-
demic performance and alters brain activity, potentially affecting neu-
robehavioral development. These pilot findings build upon prior work
by using an experimental design with objective measures of learning and
brain activity in an ecologically-valid simulated classroom.

Support (optional): Grants #K23 HL075369 and M0O1 RR 08084 from
the National Institutes of Health.
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THE EFFECTS OF POSITIVE AIRWAY PRESSURE THERAPY
ON COGNITIVE FUNCTION IN CHILDREN WITH
OBSTRUCTIVE SLEEP APNEA SYNDROME: PRELIMINARY
FINDINGS

Yuan HC!, Sohn E', Gold JP**, Abou-Ezzeddine T°, Mahrer NE?, Azoff
L, Keens TG, Davidson Ward SL'3

'Pediatrics, Childrens Hospital Los Angeles, Los Angeles, CA, USA,
*Anesthesiology Critical Care Medicine, Childrens Hospital Los
Angeles, Los Angeles, CA, USA, *Pediatrics, The Keck School of
Medicine, University of Southern California, Los Angeles, CA, USA,
*Anesthesiology, The Keck School of Medicine, University of Southern
California, Los Angeles, CA, USA

Introduction: Children with obstructive sleep apnea syndrome (OSAS)
have cognitive impairments. Adult studies indicate CPAP treatment re-
sults in improved cognitive function. This study investigates the effects
of CPAP/BiPAP therapy on cognitive function in children with OSAS.
Methods: Twenty-two participants (13 boys), 8-16 years of age (mean
=12.3) with suspected or documented OSAS were recruited. All subjects
or their caregivers filled out the Epworth Sleepiness Scale (ESS) and
either the Child Sleep Habit Questionnaire (CSHQ) or the Pittsburgh
Sleep Quality Index (PSQI). Participants self-reported daily therapy ad-
herence. Participants performed sections of standardized cognitive tests
(WISC-1V, D-KEFS, TEA-Ch, and WRAML-2) to assess their general
intelligence, executive function, attention, and memory, respectively.
The normative mean for each test is 10. Participants were tested be-
fore and 5-6 months after the initiation of PAP therapy. Five participants
completed post-therapy testing.

Results: Pre-therapy, mean weight was 95.6+39.8 kg, height was
157.9£13.5 cm, and BMI was 36.8+11.4 (86% overweight). Mean score
for ESS was borderline normal (8.946.5). CSHQ suggest increased sleep
disordered breathing. Participants scored below the normative mean on
tests of general intelligence, executive function, sustained attention, and
memory. Post-therapy measures indicated an increase in age-corrected
standard scores in WISC-IV Block Design (8.0 to 9.6); D-KEFS Let-
ter Sequencing (8.6 to 10.0) and Number-Letter Switching (6.0 to 8.0);
TEA-Ch Sky Search (8.8 to. 10.4) and Score (7.6 to 9.4); WRAML-2
Design Memory (6.0 to 9.0) and Design Memory Recognition (8.4 to
10.6). The participant least adherent with therapy scored the same or
worse on all tests analyzed, with the exception of Design Memory Rec-
ognition. The three participants with the greatest adherence demonstrat-
ed the most improvement.

Conclusion: Children with OSAS have deficiencies in executive func-
tion, memory, learning, and nonverbal intelligence. Post-PAP therapy
testing suggests improvement in these deficits. The remaining 11 partici-
pants are scheduled for post-therapy assessment.
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EFFECTS OF A CONSISTENT BEDTIME ROUTINE ON
TODDLER SLEEP

Mindell J'?, Telofski L*, Kurtz E3

'Psychology, Saint Joseph’s University, Philadelphia, PA, USA,
?Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA,
USA, *Johnson & Johnson Consumer Companies, Inc., Skillman, NJ,
USA

Introduction: Establishment of a consistent bedtime routine is often
recommended to parents of toddlers, especially those with sleep dif-
ficulties. However, no studies have investigated the efficacy of such a
routine independent of behavioral intervention. Thus, the purpose of this
study was to examine the effects of a consistent bedtime routine on tod-
dler sleep.

Methods: 199 mothers (ages 18-49 years) and their toddlers (ages 18-
36 months; mean =27.6 months; 48% males) participated in a 3-week
study. Families were randomly assigned to either a control or routine
group. The first week of the study served as a baseline during which
the mothers were instructed to follow their usual bedtime routine. In the
second and third weeks, mothers in the routine group were instructed to
conduct a specific bedtime routine, including a warm bath, application
of lotion, and quiet bedtime activities (e.g., reading), while the control
group continued their usual routine. All mothers maintained a daily sleep
diary and completed the Brief Infant Sleep Questionnaire (BISQ) on a
weekly basis.

Results: The bedtime routine resulted in significant reductions in prob-
lematic sleep behaviors according to the BISQ. Significant improve-
ments were seen in latency to sleep onset (20.2 vs. 16.3 minutes; -20%)
and number (1.3 vs 0.6 times, -51%) and duration of night wakings (14.8
vs 8.2 minutes; -45%), p<.001. Sleep continuity significantly increased
by more than 1 hour from 8.1 hours to 9.2 hours, p<.001. In addition,
three times more mothers of toddlers reported sleep was not a problem,
p<.001. Control group sleep patterns did not significantly change over
the three-week study period, p>.05.

Conclusion: These results suggest that a consistent bedtime routine
is beneficial in improving multiple aspects of toddler sleep, especially
wakefulness after sleep onset and longest continuous sleep period.
Support (optional): This study was supported by JOHNSON & JOHN-
SON Consumer Companies, Inc.
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FIRST NIGHT EFFECT IN CHILDREN WITH ACTIVE AND
INACTIVE JUVENILE RHEUMATOID ARTHRITIS (JRA)
Ward TM!, Brandt P3, Archbold K*, Lentz MJ', Ringold S°, Wallace
CA?, Landis CA’

'Biobehavioral Nursing & Health Systems, University of Washington,
Seattle, WA, USA, *Pediatric Rheumatology, Children’s Regional
Medical Center, Seattle, WA, USA, *Family & Child Nursing,
University of Washington, Seattle, WA, USA, *School of Nursing,
University of Arizona, Tuscon, AZ, USA

Introduction: Based primarily on parental report, children with Juve-
nile Rheumatoid Arthritis (JRA) experience sleep disturbances, but few
polysomnographic studies have been reported in children with JRA. The
purpose of this study was to examine PSG sleep variables between chil-
dren with active and inactive JRA.

Methods: Seventy children 6-to-11 years of age (mean 8.5 £1.9 years)
with active (n=35) or inactive (n=35) JRA (84% female) participated in
the study. Polysomnography (PSG) and self-report measures of sleep
were obtained for 2 consecutive nights in a sleep laboratory. Bedtime
and rise time was based on the child’s usual home schedule, and re-
mained consistent for both study nights. Because sleep efficiency of
< 85% is often used as PSG indicator of poor sleep, we grouped the
children into those above and below this value for each night. A pediat-
ric theumatologist rated active disease as inflammation of one or more



joints with swelling, limited range of motion, or tenderness (> lon a
scale of 0 ‘no disease’ to 10).

Results: During the first night, 40% (n=28) of the children with a sleep
efficiency of < 85% had a mean total sleep time of 456 + 44 minutes, a
mean sleep latency of 41 + 30 minutes, and a mean sleep efficiency of 77
+ 7.0%. During the second night, 13 % (n=9) of children with a sleep ef-
ficiency of < 85% exhibited poor sleep efficiency with mean total sleep
time of 500 + 26 minutes, a mean sleep onset latency of 31 + 30 minutes,
and a mean sleep efficiency of 82 +1.9%.

Conclusion: A marked “first-night” effect was found regardless of dis-
ease activity. These findings suggest that valid sleep laboratory assess-
ments in children with JRA require an adaptation night.

Support (optional): NIH Grant T32 NR0710, NR08136, Center for
Women’s Health and Gender Research, NR04011, and the GCRC
#MO1-RR-00037.
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IMPACT OF CEREBRAL INJURY ON POSTNATAL SLEEP
MATURATION IN A COHORT OF VERY PRETERM
NEWBORNS

Thiriez G"3*, Tournoud M*, Wermenbol V*, Vermeylen D?, Ecochard R?,
Lin P, Van Bogaert P°, Franco P**

"Department of Pediatrics, University of Besangon, Besangon, France,
*Erasme Hospital, Bruxelles, Belgium, SINSERM/UCBL-U628,
Faculty of Medicine, Claude Bernard University, Lyon, France,
“Pediatric Sleep Unit, Hopital Debrousse, Faculty of Medicine, Claude
Bernard University, Lyon, France

Introduction: Very preterm newborns are at high risk of neurological
injury. Little is known about the impact of neurological aggression on
maturation of sleep architecture in this population.

Methods: The sleep organisation of preterm newborns with normal or
poor neurological outcome were compared at term corrected gestational
age (GA). The children born less than 28 weeks GA, or less than 1 kg
were recruited from 1996 to 2003 at Erasmus Hospital. A neuropediatric
follow-up of these infants was organised. Two groups were constitut-
ed: a first one with children with normal evolution and a second group
with children with at least one of these impairments including cerebral
palsy, language or mental retardation, visual or hearing disability, be-
havioural or attention disorder. A MIMIC (Multiple Indicator Multiple
Cause) model was used to study the relationship between neurological
development status and two sleep latent variables: the “spontaneous
arousability” latent variable, described by the number of awakenings
or movements/h of quiet sleep (QS) or of active sleep (AS) and the “QS
organisation”, described by the median duration of QS cycle and the
percentage of QS.

Results: 45 neonates were included in the analysis, 19 with a normal
neurological outcome, 26 with at least one disability. The preterm in-
fants were born at 27 weeks GA [25-32], weighted 910g [470-1190],
were recorded at 38.7 weeks [36.3-44.4] and were followed until 54.5
months (21.3-116.9). Spontaneous arousability was found to be signifi-
cantly associated with neurological development status, the number of
awakenings or movements/h of QS was multiplied by 1.44 [1.00-2.05],
and the number of awakenings or movements/h of AS was multiplied by
1.10 [1.00-1.27] for preterm neonates with normal development.
Conclusion: This study suggests that neurological injury could compro-
mise the spontaneous arousability of the very preterm infants. The clini-
cal relevance of this sleep characteristic needs further investigations.
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IS THERE AN INTEREST TO PROLONG
CARDIORESPIRATORY RECORDINGS IN PRETERM
INFANTS BEFORE DISCHARGE?

Raoux A", Rabilloud M°, Kugener B', Gillioen B', Thiriez G', Lin J,
Franco P'?

'Pediatric Sleep Unit, Hopital Debrousse, Faculty of Medicine, Claude
Bernard University, Lyon, France, 2INSERM/UCBL-U628, Faculty
of Medicine, Claude Bernard University, Lyon, France, *Biostatitic
Department, Claude Bernard University, Lyon, France

Introduction: Cardiorespiratory recordings (CRR) were used to in-
form the clinician about maturation of the cardiorespiratory function in
preterm infants. The duration of these recordings varies widely among
institutions. In our hospital, the recordings last 36 hours. Using these
recordings, the objective of this study was to evaluate the agreement
between two successive nights and between night and day.

Methods: From October 2005 to November 2007, CRR were recorded
during successive 36 hours in preterm infants with persistent apnea and
bradycardia (PAB) in neonatal unit or in preterm infants after an ALTE
at home (one recording per infant). We evaluated the frequency of bra-
dycardia (< 80 bpm for > 5 sec) every 12-hours (night1:8pm-8am, day:
8am-8pm, night2: 8pm-8am). It was hypothesized that a 12-hours re-
cording is altered if it contains > 1 bradycardia.

Results: 54 infants (32 weeks of gestational age at birth (26-36.5)) were
included in this study: 25 infants for PAB and 29 infants for ALTE. The
postconceptional age was 39.5 weeks (35-46) at the recording. Two
groups have similar demographic data. 39 infants exhibited bradycar-
dia (median 3 (0-17)), the PAB group exhibited more bradycardia than
the ALTE group (p=.002). 9 infants who did not have bradycardia for
the first 12 hours of the study, have at least one bradycardia for the last
24 hours. The agreement value was moderate between two successive
nights for the whole population (kappa = 0.55), was good for the ALTE
group (kappa =0.64) and mild for the PAB group (kappa=0.29). The
concordance between night and day was moderate (nightl/day =0.52
and day/night2=0.44).

Conclusion: The agreement of CRR results between two successive
nights was moderate. The best duration of these recordings has to be
determined as well as the value of these results for the occurrence of
ALTE after discharge.

0241

NADPH OXIDASE P22 SUB-UNIT POLYMORPHISMS

AND COGNITIVE FUNCTION IN CHILDREN WITH
OBSTRUCTIVE SLEEP APNEA (OSA)

Gozal D, Khalyfa A, Sans Capdevila O, Kheirandish-Gozal L, Buazza
MO

Kosair Children’s Hopital Research Institute, Division of Pediatric
Sleep Medicine, Department of Pediatrics, University of Louisville,
Louisville, KY, USA

Introduction: A major consequence of pediatric OSA involves neu-
rocognitive dysfunction. However, at any given level of AHI, not all
children will develop cognitive deficits. Thus, genetic and environmen-
tal factors may be involved. Oxidative stress and activation of NADPH
oxidase mediate neural cell losses in a murine model of OSA. One of
the major regulatory sub-units of NADPH oxidase is p22 (CYBA). One
of the single nucleotide polymorphisms thus far identified as associated
with reduced function is 640A>G. We evaluated the relation between 2
polymorphisms in the CYBA gene in children with OSA with and with-
out neurocognitive deficits.

Methods: From a set of consecutive children (ages 5.5-8 years; n=378)
who were polysomnographically diagnosed with OSA and underwent
cognitive function testing with the DAS and NEPSY batteries, we iden-
tified 69 with cognitive deficits (i..e., >2 abnormal sub-tests). These chil-
dren were matched against 47 age-, gender-, ethnicity-maternal educa-
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tion-, BMI-, and obstructive AHI-matched children who did not present
with any cognitive deficits. All 116 children underwent a blood draw the
next morning under fasting conditions. Genomic DNA extraction was
performed and CYBA polymorphisms 640A>G and 673A>G which lo-
cates to the same exon but is void of any functional effect on NADPH
oxidase activity were examined. Genotyping and allelic frequencies
were determined using real time PCR TagMan SNP genotyping assays.
Results: The frequencies of the 673A>G polymorphism were similar
between OSA children with and without neurocognitive deficits. How-
ever, 640A>G was significantly more frequent among the children with-
out deficits compared to those with deficits (p<0.02).

Conclusion: Polymorphisms within the NADPH oxidase gene or its
functional sub-units, such as CYBA 640A>G may account for impor-
tant components of the variance in cognitive function deficits associ-
ated with OSA in children. Therefore, 640A>G and potentially other
functionally relevant polymorphisms NADPH oxidase gene may lead to
disease-modifying consequences in pediatric OSA.

Support (optional): NIH grant HL-65270 and the Children’s Founda-
tion Endowment for Sleep Research.
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SLEEP ARCHITECTURE IN CHILDREN WITH DOWN
SYNDROME

Phillips NN', Hoban TF', Consens FB', O’Brien LM'*

"Michael S. Aldrich Sleep Disorders Center, Department of Neurology,
University of Michigan, Ann Arbor, MI, USA, “Department of Oral and
Maxillofacial Surgery, University of Michigan, Ann Arbor, MI, USA

Introduction: Children with Down Syndrome (DS) are reported to
sleep poorly. It has been suggested that up to 60% of children with DS
may have sleep-disordered breathing (SDB). However, children with DS
may have altered sleep architecture and sleep fragmentation, only partly
related to SDB. We sought to identify sleep architecture characteristics
of children with DS in comparison to those of typically developing (TD)
children from a general sleep clinic population.

Methods: We performed a retrospective case-control study, comparing
sleep architectures and other variables on diagnostic polysomnogra-
phy (PSG) between DS children and age-, gender-, and SDB-severity
matched TD children. Data was reviewed and compared using paired
t-tests.

Results: A total of 38 PSGs of DS children were identified and matched
to those of 38 TD children. Mean ages of DS vs. TD children were
7.344.3 years vs. 7.4+4.3 years and mean apnea/hypopnea index was
11.3£11.9 vs. 9.0+9.4. Seventy five percent of subjects were male. As a
group, DS children exhibited significantly increased wake after sleep on-
set (WASO; 61.4451.0 vs. 49.2+48.0 minutes; p=0.013), despite match-
ing for SDB severity. When subjects were further divided based on age
(1-4, 5-9, and 10-16 years), differences in sleep architecture were promi-
nent. Specifically, DS children in the 5-9 year group (n=17) exhibited
lower sleep efficiency (SE; 82.1£11.7% vs. 87.1+10.9%; p=0.03), less
total sleep time (TST; 380.6+71.1 vs. 425.2+50.7 minutes; p=0.007),
increased WASO (65.7+63.7% vs. 36.5+45.3%; p=0.002), more stage
1 (14.5+7.3% vs. 7.9+4.8%; p=0.001), and less REM sleep (11.0+7.0%
vs. 16.2+6.2%; p=0.012) compared to TD children. Slow wave sleep
(SWS) showed an increasing trend across the DS age groups, and those
in the 10-16 year group (n=11) exhibited significantly more SWS than
matched TD children (31.5+12.3% vs. 22.94+6.3%; p=0.019). Also,
REM sleep was reduced in DS children with increasing age, although
this only reached significance in the 5-9 year age group.

Conclusion: Children with DS exhibit more sleep fragmentation and
altered sleep architecture compared to TD children, independently of
SDB severity. Of interest, decreased REM sleep and increased SWS has
been previously reported in DS adults. Our findings suggest that this
sleep architecture pattern may emerge during childhood and may reflect
a developmental phenotype in this population.
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TIMING OF THE NOCTURNAL SLEEP PERIOD DURING
EARLY CHILDHOOD

Crosby B!, Han G', LeBourgeois MK®, Harsh JR'

'Psychology, The University of Southern Mississippi, Hattiesburg,
MS, USA, 2Center for the Study of Human Development, Brown
University, Providence, RI, USA

Introduction: The way children distribute their sleep is influenced by a
number of factors (e.g., biological, environmental). In adolescents and
adults, a “mismatch” between biological timing and social demands
commonly results in sleep deficits and compromised waking function.
The significance of such interactions in children is relatively unexplored.
The present study examines changes in the timing of the nocturnal week-
day sleep period and factors associated with these changes in preschool
children.

Methods: Data were collected from a representative community sam-
ple of 648 children (70% White non-Hispanic; 51% male) aged 2-5
years from southern Mississippi. Caretakers reported their child’s typi-
cal weekday and weekend bedtime/rise time, napping patterns, family
demographics, and completed the Children’s Sleep Wake Scale (sleep
quality).

Results: An age-related advance in the timing of the weekday sleep pe-
riod was evident for 2-5 year olds. The advance was not seen for the
weekend sleep period. We attribute this change to family/community
pressure for increasingly early weekday wake times (WDWT). From
age 2 to age 5, the linear advance in WDWT (47 minutes; p <.001; par-
tial eta> = .07) was larger than the linear advance in weekday bedtimes
(WDBT; 30 minutes; p <.001; partial eta® = .05), resulting in a cumula-
tive across-the-week deficit in time in bed on weekdays of ~1.5 hours.
Earlier WDWTs were associated with more napping (p = .014; partial
eta’=.07), but despite more diurnal sleep, children with earlier WDWTs
had less overall time in bed across the week (p <.001 partial eta’ = .22).
Associated with less weekday time in bed were indications of sleepiness,
including less difficulty going to bed and falling asleep, fewer nighttime
awakenings, and increased difficulty waking in the morning. Addition-
ally, earlier WDWTs were associated with sleep extension on weekends
(p <.001; partial eta® = .08).

Conclusion: These findings suggest that contextual variables, presum-
ably related to early WDWTs, make it increasingly difficult for pre-
school children to spend an adequate amount of time in bed during the
week. These variables likely include preschool/daycare attendance (see
accompanying abstract by Han et al.). Despite efforts to compensate for
lost sleep (e.g., napping, weekend sleep extension), children with ear-
lier WDWTs spend less time in bed during the week. The impact of the
advance of the weekday sleep period on neurocognitive and emotional
functioning is an area for further exploration.
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A PEDIATRIC OBSTRUCTIVE SLEEP APNEA GENETIC
REPOSITORY: DESIGN AND METHODS
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Introduction: Although several studies support a genetic basis for ob-
structive sleep apnea (OSA), the exact genetic underpinnings of this
disorder are not yet identified. A pediatric OSA genetic repository was
established to study the genetic factors that mediate susceptibility to
OSA in children. Our objective is to describe the study methods and the
clinical characteristics of participants.

Methods: All children seeking treatment for sleep disordered breathing
at Cincinnati Children’s Sleep Center were approached for buccal ge-
netic material samples. Children with craniofacial abnormalities, genetic
syndromes, neuromuscular disorders, and history of tracheostomy were



excluded. Data on demographic, anthropometric, and polysomnograph-
ic variables were entered into an access database. Buccal DNA was ob-
tained by brush sampling and 4 brushes were collected per patient. DNA
was extracted using Puregene buccal protocol and stored at -80 degree
celsius for future studies.

Results: Of the 830 children eligible, 711 were approached for sample
collection and 701 consented. There was no ethnic predisposition to de-
cline buccal genetic sampling (5 vs. 5). The mean age of subjects was
11.26 years+4.6, mean BMI 33.5 kg/m2 + 13.5, and 45.6 % were male.
Caucasian ethnicity was reported in 66%, African American in 33 % and
Hispanic in 1%. A high prevalence of overweight (63.3 %) and obesity
(51.6 %) was noted. Positive family history of habitual snoring was ob-
tained in 61.7%. Polysomnography revealed AHI >1 in 62% and AHI>5
in 30%. Average DNA yield per brush was 345 ng. Two candidate gene
studies using a multiplex genotyping platform have been completed.
Conclusion: Our results demonstrate that use of buccal sampling in pe-
diatric genetic studies results in very high subject recruitment and yields
adequate quantity of DNA for genotyping on multiplex platforms. The
high prevalence of positive family history of OSA symptoms in children
seeking treatment for OSA supports the need for future genetic investi-
gations targeting factors that mediate this susceptibility.

Support (optional): NIEHS ES 10957-01 to Dr.Kalra Cincinnati Chil-
dren’s Hospital Research Foundation University of Cincinnati Deans
Scholars award to Dr.Kalra

0245

PERFORMANCE ON ATTENTION TESTS IS ASSOCIATED
WITH SLEEP EFFICIENCY IN CHILDREN WITH ADHD BUT
NOT IN CONTROLS

Gruber R"*?, Carrier F, Tong E**, Frenette S°

Psychiatry, McGill University, Montreal, QC, Canada, *Psychiatry,
Douglas Mental Health University Institute, Montreal, QC, Canada,
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Introduction: Attention-Deficit/Hyperactivity Disorder (ADHD) is
characterized by inattention, impulsivity and hyperactivity. It has been
suggested that disrupted sleep may underlie the inattention and hyper-
activity in children with ADHD symptoms. In the present study, we
sought to examine whether the sleep efficiency of children diagnosed
with ADHD and Controls moderates their performance on measures of
attention.

Methods: Nightly sleep recordings were conducted in 18 children diag-
nosed with ADHD (DSM-IV) but without comorbid psychiatric prob-
lems and in 24 healthy controls aged 7 to 11 years. Children were off-
medication and did not consume products containing caffeine for at least
7 days prior to the polysomnography (PSG) study. Standard overnight
multichannel PSG evaluation was performed at each child’s home by an
experienced sleep technician using a portable PSG device. On the sev-
enth day, neurobehavioral functioning was assessed using subsets from
The Test of Everyday Attention for Children (TEA-CH) pertaining to
sustained attention and attention control.

Results: Subjects were divided into two groups based on the mean sleep
efficiency score, with subjects below and above the Median placed in
the Poor-Sleep Group (PS) and Good-Sleep Group (GS), respectively.
Group differences were found on measures of attention controls with
children in the ADHD performing worse than controls F(2,27)=5.29,
p<.05. A Sleep Efficiency by diagnostic group interaction was found for
the TEA-CH’s sustained attention sub-component F(3,26)=4.78 p<.05.
Univariate analysis indicated that poor sleepers performed worse on
measures associated with sustained attention in the ADHD group, while
no differences were found between poor and normal sleepers in the con-
trol group.

Conclusion: Good sleepers perform better than poor sleepers on mea-
sures of sustained attention in the ADHD group but not in the control
group. These results may suggest that sleep intervention could improve
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functioning in non-medicated children with ADHD and poor sleep pat-
terns.

Support (optional): This study was supported by Canadian Institute of
Health Research (CIHR) and FRSQ
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SLEEP DISTURBANCES IN CHILDREN WITH ATTENTION
DEFICIT HYPERACTIVITY DISORDER: A HOME
POLYSOMNOGRAPHY STUDY

Gruber R"?3, Carrier J¥, Tong E°, Frenette S*
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Introduction: ADHD, one of the most prevalent conditions in child
psychiatry, manifests as an unusually high and chronic level of inatten-
tion/impulsivity/hyperactivity. ADHD is estimated to occur in 3% to
7.5% of school age children, and routinely continues into adolescence
and adulthood. If left untreated, individuals with ADHD struggle with
impairments in crucial areas of life. Sleep problems are clinically re-
ported in an estimated 25-50% of children and adolescents with ADHD.
However, objective studies have failed to find consistent differences
between children with ADHD and controls. In the present study, we
examined measures of sleep architecture measured in the child’s home
environment as well as reported sleep problems in children with ADHD
and normal controls. In our analysis, we considered the roles of several
pertinent moderating factors, including adjustment night, comorbid psy-
chiatric problems, and family factors.

Methods: Nightly sleep recordings were conducted in 18 children diag-
nosed with ADHD (DSM-IV) but without comorbid psychiatric prob-
lems and in 24 healthy controls aged 7 to 11 years. Children were off-
medication, in good health and did not consume products containing
caffeine for at least 7 days prior to the polysomnography (PSG) study.
Standard overnight multichannel PSG evaluation was performed at each
child’s home by an experienced sleep technician using a portable PSG
device. The children slept in their regular beds and went to bed at their
habitual bedtimes.

Results: Compared to controls, children in the ADHD group had sig-
nificantly shorter durations of REM sleep (F(1,29)=6.14 p<.05) and total
sleep [(F(1,29)=4.29 p<.05)]. The percentage of total sleep time spent in
REM sleep was marginally smaller in ADHD children compared to con-
trols (F(1,29)=4.29 p<.06. Latency of stage 3 was shorter in the ADHD
group than in the control group (F(1,29)=6.2 p<.05). In addition, the
ADHD group had a higher score on the Circadian Sleep Factor com-
pared to children in the control group (F(3,28)=7.28 p<.001).
Conclusion: The present findings support the hypothesis that children
with ADHD present with sleep disturbances.

Support (optional): This study was supported by Canadian Institute of
Health Research (CIHR) and FRSQ
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OBSTRUCTIVE SLEEP APNEA IN CHILDREN: RELATIVE
CONTRIBUTIONS OF BODY-MASS INDEX AND
ADENOTONSILLAR HYPERTROPHY

Sans Capdevila O, Kheirandish-Gozal L, Dayyat E', Maarafeya
MM'? Gozal D'

'Division of Pediatric Sleep Medicine, Department of Pediatrics,
University of Louisville, Louisville, KY, USA, *Department of
Pediatrics, Hamad Medical Corporation, Doha, Qatar

Introduction: The epidemic of childhood obesity has prompted remark-
able changes in the relative proportion of overweight or obese children
being referred for evaluation of habitual snoring and suspected OSA.
However, adenotonsillar hypertrophy is by far the most important de-
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terminant of OSA in children and the contribution of obesity remains
undefined.

Methods: The epidemic of childhood obesity has prompted remarkable
changes in the relative proportion of overweight or obese children being
referred for evaluation of habitual snoring and suspected OSA. Howev-
er, adenotonsillar hypertrophy is by far the most important determinant
of OSA in children and the contribution of obesity remains undefined.
Results: The mean obstructive AHI for the 2 groups was approximately
10/ hrTST. For the whole cohort, there was only a small albeit significant
association between BMI and AHI in the non-obese cohort but not in
obese children (1:0.2; p<0.01). Adenotonsillar size scores were markedly
higher in non-obese children (p<0.0001), while Mallampati class scores
were significantly higher in obese children (p<0.0001).

Conclusion: The magnitude of adenotonsillar hypertrophy required for
any given level of OSA severity is more likely to be smaller in obese
children compared to non-obese children. Increased Mallampati scores
suggest that soft tissue changes and potentially fat deposition in the up-
per airway may play a significant role in the global differences in tonsil-
lar and adenoidal size in obese and non-obese children with OSA.
Support (optional): NIH grant HL-65270 and the Children’s Founda-
tion Endowment for Sleep Research.
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SLEEP IN PEDIATRIC SICKLE CELL DISEASE
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Introduction: Research to date has focused on the increased occurrence
of specific sleep disorders (sleep-disordered breathing, hypoxemia, noc-
turnal enuresis) in children with Sickle Cell Disease (SCD), without
describing general sleep problems in relation to disease severity. The
purpose of the current study is to describe the sleep habits of children
with SCD and the relationship to hemoglobin level and SCD genotype.

Methods: Parents of 94 children ages 3-18 (mean = 8.71, SD = 3.80)
completed the Children’s Sleep Habits Questionnaire (CSHQ) as part of
routine clinical care. Blood samples were also taken to determine hemo-
globin levels. The hemoglobinopathies represented are HBSS (n = 56),
HBSC (n=28), HBSP+ Thalassemia (n =4), HBSPo (n=3), and S other
(n = 3). No children had neurological complications, but 11 children
were receiving chronic transfusions.

Results: The average hemoglobin was 9.69 g/dL (SD = 1.90). There
was a significant inverse relationship between hemoglobin and reports
of daytime sleepiness, r = -.23, p = .034. Consistent with previous re-
search, patients with HBSS were significantly more likely to wet the
bed (F (1,92) =6.16, p = .015). Additionally, they also had significantly
higher scores on the CHSQ subscale related to parasomnias (F (1, 92)
=6.08, p =.016) and daytime sleepiness subscale (F (1, 94) = 4.22, p
=.043). There were no significant differences within the HBSS group
between transfused and non-transfused patients.

Conclusion: Daytime tiredness in SCD may be associated with lower
hemoglobin levels and more prevalent in HBSS subtype as compared
to other genotypes of SCD. Additionally, parasomnias, including enure-
sis, occur more frequently in children with HBSS. Children on chronic
transfusion did not differ in reports of daytime tiredness or total sleep
time. It is important for health care professionals to consider genotype
when assessing SCD patient’s sleep habits.

Support (optional): Department of Health, Human Impact Grant
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DOES EXCESSIVE MOBILE PHONE USE AFFECT SLEEP IN
TEENAGERS?

Bader G', Sajjadi S', Blomqvist C*
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2SDS kliniken, Gothenburg, Sweden

Introduction: Teenagers communicate frequently via cell phone. Can
that yield to restlessness and sleep problems?

Methods: We studied 21 healthy subjects with regular working/studying
hours and without sleeping problems (age 14-20). Control group (CS, 3
men, 7 women) made less than 5 calls and/or sent 5 text messages a day.
Experimental group (ES, 3 men, 8 women) had more than 15 calls and/
or 15 text messages a day. Subjects filled a 47-item questionnaire (life-
style, sleep habits), Epworth Sleepiness Scale and Beck Youth Scale.
Sleep-wake profiles were assessed through a one-week actigraphy and
sleep diary and one night sleep study at home using the sensor pad tech-
nique and pulse oxymetry. Cardiac activity was recorded 2 days continu-
ously with a wireless thoracic belt sensor.

Results: One ES had more than 200 text messages/day. None but one
(CS) subjects turned-off cell phone at night. Average Epworth score was
9 (4 ES > 11). No differences in Beck Scale. All CS had breakfast 33 %
ES did not have it. ES spent more time on computers, drank more often
coke and alcohol than CS. ES had more irregular sleeping hours. Per-
ception of sleep latency was longer in CS but recordings showed longer
sleep latency for ES. During the 1st recording sleep hour ES were more
agitated with more stage shifts. Sleep efficiency was lower in ES having
more arousals, major positions changes and turns. It took longer time for
ES to reach “quiet” (SWS) sleep. The light/dark ratio of motor activity
was higher in CS, less active at night. ES had more difficulty in waking
up in the morning and were more tired before midday. During the week-
ends 7 ES woke up after 12 pm (only 2 CS).

Conclusion: Teenagers using excessively their cell phone seem to be
more prone to disrupted sleep, restlessness, stress and fatigue.

0250

USE OF EEG SPECTRAL ANALYSIS FOR DETERMINING
SLEEP QUALITY IN CHILDREN WITH SLEEP DISORDERED
BREATHING

Yang JS', Nicholas CL*, Walker AM', Trinder J4*, Nixon GM?', Davey
M, Anderson V3?, Horne RS'

IRitchie Centre for Baby Health Research, Monash University,
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Centre, Melbourne, VIC, Australia, *Department of Psychology, Royal
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Introduction: Sleep disordered breathing (SDB) occurs in up to 34%
of children ranging in severity from primary snoring (PS) to obstructive
sleep apnoea (OSA). SDB is known to disrupt sleep quality in adults due
to frequent arousals. In children, conventional methods suggest sleep
may be less disturbed, as only ~50% of apnoeic events terminate with an
EEG arousal. The present study tested the hypothesis that spectral EEG
analysis would provide a more sensitive marker of sleep disturbance in
children with SDB than standard visually scored assessment of sleep
quality.

Methods: 105 healthy children aged 7-12 y were recruited. 84 were re-
ferred for clinical assessment of SDB and 21 were non-snoring controls
recruited from the public. Standard polysomnography was performed
with EEG bandpass filtered from 0.3Hz to 100Hz and sampled at S00Hz.
Recordings were manually sleep-staged in 30s epochs using standard
paediatric criteria. Spectral analysis using Fast Fourier Transform was
run on consecutive 5s epochs over the entire night, for each hour for the
first 6 hours after sleep onset, and in each sleep stage. 5 frequency bands
were derived: Delta (0-4Hz), Theta (4-8Hz), Alpha (8-12Hz), Sigma



(12-14Hz), and Beta (14-30Hz). Statistical analysis was performed us-
ing 1-way ANOVA with Student Newman Keuls post hoc tests (p < 0.05
being considered significant).

Results: Conventional scoring showed the Moderate/Severe OSA sub-
jects slept significantly less than the controls and also had longer sleep
and REM latency. The Mild and Moderate/Severe OSA subjects spent
increased time in NREM 1 and decreased time in NREM 2 compared to
the PS and Control subjects. No other differences were seen. No signifi-
cant differences were observed between SDB severity groups in the av-
erage spectral distribution across the night. Averaged spectral power of
the first 6 hours of sleep also showed no significant alterations between
groups in the distribution of power as the night progressed. No signifi-
cant difference was observed in Delta power in any sleep stage.
Conclusion: Both conventional scoring and EEG spectral analysis in-
dicated that sleep quality was not significantly altered by SDB, either
across the night, in any specific hour of the night, or in specific sleep
stages. The results suggest that reduced daytime functioning previously
reported in SDB children is not due to sleep disruption. We speculate
that in children, a stronger sleep-drive preserves sleep quality even in
severe OSA.
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LONGITUDINAL STUDY OF SLEEP PROBLEMS IN
CHILDREN WITH PRENATAL EXPOSURE TO COCAINE
AND OTHER DRUGS

Stone KC*!, High PC*!, Miller-Loncar CL*!, LaGasse LL*', Lester
BM 1,3

The Warren Alpert Medical School of Brown University, Providence,
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Introduction: The purpose of this study was to determine if childhood
sleep problems are related to prenatal exposure to cocaine and/or other
drugs.

Methods: Sleep data was collected by maternal report in a prospective
longitudinal follow-up of cocaine exposed and unexposed children par-
ticipating in the Providence, RI cohort of the Maternal Lifestyle multi-
site study. There were 139 subjects: 23 with no prenatal drug exposure,
55 exposed to cocaine alone or in combination with other drugs, and 61
exposed to drugs other than cocaine. Characteristics differed between
exposure groups, including birth weight and head circumference, pre-
natal care, number of caretaker changes, and maternal poverty, SES,
education, marital status, and postnatal drug use. Outcome measures
included sleep problems as toddlers, preschoolers, and early school-age,
assessed as composites of maternal report items.

Results: Compared to those with no drug exposure, children with prena-
tal drug exposure other than cocaine experienced greater sleep problems
(mean [SD], 5 [4.93] vs 7.7 [4.85], p = .026). Prenatal nicotine exposure
was a unique predictor of sleep problems (R2 = .028, p = .048). Early
sleep problems predicted later sleep problems (all p’s <.01).
Conclusion: Prenatal drug exposure is related to sleep problems from
18 months to 9 years of age, nicotine has a unique effect, and early sleep
problems predict later sleep problems.

Support (optional): This study was funded by National Institute on
Drug Abuse (NIDA) and the National Institute of Child Health and
Human Development (NICHD) grants NO1-HD-2-3159 and U10 HD
27904, respectively.
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SLEEP DISRUPTION IN PARENTS OF YOUNG CHILDREN
WITH TYPE 1 DIABETES
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Introduction: Parents of children with chronic illnesses experience sig-
nificant sleep disruption; however, few studies have examined sleep in
relation to type 1 diabetes management. This study investigates sleep
disruption related to diabetes care in young children.

Methods: Twenty-four parents (88% female) completed parent-report
measures about diabetes regimen, and child and parent sleep quality.
Children (N=24; M age= 4.1 years; 50% female; 75% Caucasian) were
in adequate metabolic control (M HbA1¢=7.87%). The sample was split
between children on conventional insulin regimens (2-3 injections/day;
n=11) and more intensive insulin regimens (multiple daily injections
(MDI); n=13). Child age and HbA1c did not significantly differ by regi-
men.

Results: Parents reported an average of 6.3 blood glucose (BG) checks/
day. Children on MDI received significantly more BG checks/day (con-
ventional M=5.27; MDI M=7.15; p=.05). In the MDI group, 85% re-
ported checking their child’s BG level after their child went to sleep >3
nights per week, compared to 27% of the conventional regimen group
(p=.05). Having a child on MDI was associated with increased parent-
reported difficulty sleeping (p<.01). 100% of parents of children on MDI
reported diabetes disrupted their sleep sometimes (54%) or often (46%),
as compared to 36% (sometimes) and 14% (often) of parents of children
on conventional regimens (p=.01). 54% of children on MDI experienced
at least one nighttime awakening lasting >10 minutes during the past
three weeks, as compared to 0% of children on conventional regimens
(p<.01). 54% of MDI parents report bedtime is stressful >3 nights per
week, as compared to 18% of parents in the conventional regimen group
(p=.05). Parents slept for an average of 6.57 hours/night.

Conclusion: Results suggest a significant number of parents of young
children with type 1 diabetes experience sleep disruption and, further,
having a child on a MDI regimen appears to cause increased sleep dis-
ruption.
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PRIMARY SNORING IN CHILDREN IMPACTS
CARDIOVASCULAR FUNCTIONING
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Introduction: Primary snoring (PS) affects up to 30% of children. PS is
the mildest form of sleep-disordered breathing (SDB), with OSA repre-
senting more severe SDB. OSA is known to negatively affect children’s
cardiovascular health. PS, however, has traditionally been considered
benign, and its impact on cardiovascular functioning has not been re-
ported.

Methods: Participants were 40 children (22F/18M; mean age 8.3 + 2.2
y) referred for clinical assessment of SDB and matched controls. Over-
night polysomnography and wrist actigraphy data were collected. Heart
rate (HR) and HR variability (HRV) data from the total sleep period and
from periods of uninterrupted sleep were analysed using both time and
frequency domain methods. Participants were grouped by clinical diag-
nosis: PS (OAHI<I; n=11), mild OSA (OAHI 1-5; n=7), moderate OSA
(OAHI 5-10; n=7), severe OSA (OAHI>10; n=8), and controls (n=7).
Results: Significant overall differences were found in HR (p<0.05) over
the total sleep period and during stable sleep, whereby HR was highest
in severe OSA (92 + 13 bpm), followed by PS (82 + 15 bpm), moderate
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OSA (76 £ 5 bpm), mild OSA (74 + 8 bpm), and controls (71 £ § bpm).
Significant overall differences were also found in all measures of HRV
(p<0.05) in both spectral and time domain analyses, whereby the stan-
dard deviation of R-R intervals in the time domain was lowest in severe
OSA (53 + 23 ms), followed by PS (59 + 28 ms), moderate OSA (94 +
37 ms), mild OSA (107 + 45 ms), and controls (115 £ 46 ms). In time
domain analyses, HRV was significantly lower in PS than in controls
(p<0.05). With values corrected for total HRV, there were no significant
overall differences reflective of differences in autonomic balance.
Conclusion: PS was shown to have an impact on cardiovascular func-
tioning equivalent to that of moderate OSA, challenging the notion that
itis a benign condition. These data have implications regarding the man-
agement of PS, particularly when considered together with mounting
evidence of neurocognitive, behavioural, and academic dysfunction.
Support (optional): NHMRC 384142
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SLEEPING LIKE A BABY: DOES SWADDLING PROMOTE
SLEEP IN INFANTS BY INHIBITING AROUSAL PATHWAYS?
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Introduction: It has been proposed that an impaired ability to arouse
from sleep may be involved in the pathophysiology of Sudden Infant
Death Syndrome (SIDS). Swaddling is currently being promoted by
some Australian SIDS organisations as a method for settling infants in
the supine position, with the aim of reducing the incidence of infants
being placed prone to improve sleep. Previous studies have shown that
swaddling infants reduces spontaneous arousal and increases auditory
arousal thresholds during active sleep (AS); however the underlying
physiological mechanisms involved are uncertain. The aim of this study
was to evaluate the effects of swaddling on infant arousal pathways, par-
ticularly the progression of sub-cortical activation (SCA) to full cortical
arousal (CA).

Methods: 10 healthy term infants were studied with daytime polysom-
nography at 3-4 wk and 3 mo after birth; in both swaddled (sw) and
non-swaddled (nsw) conditions. During both AS and quiet sleep (QS),
arousal was induced with a pulsatile jet of air to the nostrils at increas-
ing pressures. Arousal responses were scored as SCAs or CAs follow-
ing standard infant criteria, and expressed as proportions of total arousal
responses. Arousals observed during uninterrupted sleep between tests
were classified as spontaneous and were also examined. Two-way RM
ANOVA with post hoc Student-Newman-Keuls test was used to assess
the effects of sleep state and swaddling on the proportion of CAs.
Results: No sleep state differences were observed in either induced or
spontaneous arousal responses, therefore data were combined. Propor-
tions of induced CAs were similar (p>0.05) between sw and nsw condi-
tions at 3-4 wk (sw 25 4 4%; nsw 35 + 6%) and 3 mo (sw 16 & 5; nsw 25
+ 6%). Swaddling also had no significant effects on the proportions of
spontaneous CAs observed at 3-4 wk (sw 39 + 10; nsw 56 + §) and 3 mo
(sw 41 + 9; nsw 47 + 10). Regardless of sleep state and age, swaddling
had no significant effect on baseline physiological variables (heart rate,
oxygen saturation and abdominal skin temperature) or total sleep time.
Conclusion: We demonstrate for the first time that the arousal pathways
to full cortical arousal are not altered by infant swaddling. Furthermore,
swaddling does not affect physiological variables during sleep. These
data provide important new evidence to support the promotion of infant
swaddling as a safe means to settle infants and improve sleep in the
supine position.
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SLEEP IN CHILDREN DURING EARLY DEVELOPMENT:
DATA FROM THE SOUTH AUSTRALIAN PAEDIATRIC
SLEEP STUDY (SAPSS)
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'Discipline of Paediatrics, University of Adelaide, North Adelaide,
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Introduction: It is reported that children are sleeping less than ever be-
fore, affecting health and daytime functioning. The aims of this study
were to examine sleep characteristics by gender and age in a large cohort
of children aged 5-10 years, and identify groups at risk through determi-
nation of demographic predictors of short sleep.

Methods: A parent-reported questionnaire, combining previously
validated tools, was used to gather information on sleep and daytime
functioning in children aged 5-10yrs (N=1845) from 32 Adelaide metro-
politan schools. A MANOVA was used to determine differences in sleep
characteristics by age and gender. Short (<9h/night), optimal (9-12h/
night) and long sleepers (>12h/night) were identified using NSF guide-
lines. Sleep time was calculated from reported sleep onset to reported
wake time. Analyses of demographic influences are underway.

Results: Overall, results show sleep time on weekends was significantly
shorter than on schooldays (p<.0001). Girls slept significantly longer
than boys across schooldays (p<.05) and weekends (p<.0001). At the ex-
tremes, 10-year-olds slept less than 5-year-olds (p<.0001) on schooldays
(42.6mins) and weekends (37.2mins). On schooldays, 21% of children
were identified as short sleepers. This increased to 34% on weekends,
with 14% getting less sleep than recommended every night of the week.
Interestingly, there was no difference in sleep time of short sleepers
across the age groups.

Conclusion: The group trends found in this study, the first in Australia
to collect detailed sleep characteristics of a large paediatric community
cohort, are consistent with similar epidemiological studies overseas.
However, the high proportion of short sleepers and similar sleep times
between short sleepers from 5 to 10 years are concerning as this suggests
the greatest sleep deficits are in the younger group. As this is a critical
phase of development, reduced sleep quantity may have a serious impact
on health and daytime functioning in these children.
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HOME NOCTURNAL CARDIORESPIRATORY RECORDING
IN CHILDREN
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Introduction: Obstructive sleep apnea syndrome (OSAS) in children is
a common pediatric problem with serious complications. The gold stan-
dard for diagnosing OSAS is full polysomnography in a sleep labora-
tory. Unattended home sleep studies using abbreviated portable systems,
however, are increasingly recognized as an alternative. Advantages in-
clude convenience, improved sleep quality, and cost-effectiveness. The
aim of this study is to explore the utility of abbreviated home polygraphy
for diagnosis of OSAS in children.

Methods: Prospective study of 100 children, aged 3 to 14 years, referred
for suspected OSAS to our Sleep Service between November 2005 and
July 2007. Recordings were performed overnight in the childrens homes
using an ambulatory cardiopulmonary device. Parameters registered:
chest and abdominal wall movements, nasal airflow, snoring, arterial
oxygen saturation, pulse rate and body position. We considered mild
OSAS when apnea index (AI) >1 or apnea-hypopnea index (AHI) 3-5.9,
moderate OSAS when AHI 6-9.9 and severe OSAS when AHI >10.
Results: We recorded 100 children: A. Results from 14 children (14%)
were excluded due to technical deficiencies in the recordings. B. In 86



children (86 %) the study was successful and led to a diagnosis. Mean
data overall group: AIH: 15.04+ 0.7, basal oxygen saturation: 98.5+ 0.7,
minimum oxygen saturation: 85.7 + 5.0. 1. A 85.7 % (74 children) was
OSAS. 2. A 7.8 % (7 children) had bradi-tachicardia without other dis-
order in studied parameters. In these cases we did a full polysomnogra-
phy. 3. A 6.5% (5 children) had normal cardio-respiratory parameters. A
subgroup of 10 of these children were evaluated twice, using polysom-
nography in the hospital and home recording and there was concordance
in the diagnosis.

Conclusion: Abbreviated home cardiopulmonary sleep studies may be
successfully performed at home to evaluate OSAS in children. In our
experience we had a good diagnosis in 85.7% of children.
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RELATIONSHIP AMONG OBESITY, SLEEP PROBLEMS, AND
QUALITY OF LIFE IN SCHOOL-AGED CHILDREN

Davis K'?, Mindell JA'*, Meltzer L
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Introduction: While sleep problems have been documented in over-
weight adults, few studies have focused on children’s weight and sleep
patterns. Furthermore, studies have shown poorer quality of life in chil-
dren who are overweight or in children who experience sleep problems.
Yet, the independent and joint contribution of weight and sleep problems
on quality of life has yet to be investigated.

Methods: One hundred children (ages 8-12 years; 60% boys; 58% Af-
rican-American, 32% Caucasian) and their caregivers completed ques-
tionnaires at the child’s well-visit. Parents completed a demographic sur-
vey, the Children’s Sleep Habits Questionnaire (CSHQ), the Pediatric
Sleep Questionnaire (PSQ), and the Pediatric Quality of Life 4.0 (Ped-
sQL 4.0). Children completed the PedsQL 4.0. Healthcare practitioners
provided children’s height and weight, which was used to compute BMI
for age-and-sex.

Results: Children who were obese had poorer scores for sleep onset
delay, F(2, 99)=8.71, p<.01, sleep-disordered breathing, F(2, 99)=11.95,
p<.01, sleep duration, F(2, 99)=4.23, p=0.02, and daytime sleepiness,
F(2,99)=14.26, p<.01, compared to children who were overweight or
healthy weight. Hierarchical regression analyses found weight category
was a significant predictor of parent-reported physical, F(1,99)=11.78,
p=.001, psychosocial, F(1,99)=13.03, p=.001, and total quality of life
scores, F(1,99)=13.08, p=.001, as well as child-reported physical func-
tioning scores, F(1,99)=28.71, p<.01 (accounting for 11-23% of the
variance). Weight category and sleep problem category were significant
predictors of child-reported psychosocial, F(1,99)=26.86, p<.01, and to-
tal quality of life scores, F(1,99)=31.97, p<.01 (accounting for 8-25%
of the variance).

Conclusion: These results support previous studies showing an in-
creased prevalence of sleep problems among children who are obese
and an association between increased weight and lower quality of life. In
this study, sleep and weight each contributed unique variance for quality
of life scores, thus indicating the need to evaluate daytime functioning
in children with both obesity and sleep problems.

0258

CEPHALOMETRIC MEASURES CAN PREDICT SNORING
AND APNEA EVENTS IN MOUTH BREATHING CHILDREN
Juliano ML, Machado MA, Carvalho LB, Zancanella E, Santos GS,
Prado LFE, Prado GF

Neuro-Sono, Neurology and Internal Medicine, Federal University of
Sao Paulo, Sao Paulo, Brazil

Introduction: Children with adenotonsillar hypertrophy are predisposed
to sleep-disordered breathing and many of them are mouth breathers. A
modified craniofacial morphology can be a predisponent factor for sleep
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disordered breathing, and lateral radiography is a common approach to
recognize this feature. Our hypothesis is that angular and linear mea-
surements might be predictive of polysomnographic changes in sleep-
disordered breathing in children. The aim of this study is to investigate
possible associations among polysomnographic and cephalometric data
of nasal and mouth breathing children.

Methods: Twenty-seven mouth and nasal breathing children aged 7 to
14 years (15 mouth breathing children - MB; 12 nasal breathing children
- NB) were subjected to polysomnographic and lateral radiography. The
polysomnographic variables were: sleep efficiency, sleep latency, AHI
(apnea-hypopnea index), Sa02, arousal index and snoring. The evaluat-
ed cephalometric measures were: SNA, SNB, ANB, NS.P1O, NS.GoGn,
1.NA, 1.NB, SPAS, PAS, MPH and C3H. Statistical analysis was based
on Logistic Regression and Multiple Linear Regression.

Results: Snoring MB children had smaller SPAS (p=0.005) than NB
children. MB children with oxygen desaturation had a trend to have
smaller SNA measurements (p=0.09) and those with AHI greater than 1
event per hour had smaller PAS measurements (p=0.05) when compared
to the NB children. The multiple linear regression models showed that
SPAS measurement and snoring are associated (p=0.0053).
Conclusion: Our study showed association among polysomnographic
data and cephalometric measures of mouth breathing children. Snor-
ing was the most important variable associated with altered craniofacial
morphology. Cephalometric measurements are important to be evalu-
ated in order to predict the presence of sleep-disordered breathing in
mouth breathing children.

Support (optional): Supported by FAPESP # 00/07513-3, 99/08189-6
Supported by Uniter-Sono
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A SUB-TYPE OF NOCTURNAL FRONTAL LOBE EPILEPSY
OR ANEW EPILEPTIC SYNDROME?

Sanmarti FX, Malaga I, Brieva L, Mas M, Hanckiewich C, Sans
Capdevila O

Pediatric Neurology, Hospital Universitari Sant Joan de Déu,
Esplugues de Llobregat, Spain

Introduction: Frontal lobe epilepsy is the most frequent nocturnal epi-
lepsy seen during sleep in adults and children. We want to describe the
PSG findings in 30 patients, referred to our epilepsy unit, diagnosed with
refractory epilepsy and with neurocognitive and behaviour deterioration
that do not fit the classical presentation of the frontal lobe epilepsy.
Methods: 30 patients were studied from January 1990 to January 2005.
Age range: 5,5 to 19 years (mean 12,5 years).11 boys, 19 girls. First
seizure appeared at the mean age of 2.9 years. All patients underwent
several nocturnal PSG. 29 suffered from frontal epilepsy and only one
had occipital epilepsy.

Results: During slow wave sleep the video-EEG showed generalized
paroxysmal discharges, focal (frontal or occipital) or unilateral. These
paroxysms coincided in all patients with arousal and irregular breathing
that occurred several times during NREM sleep (stages 1 and 2) hinder-
ing progression to slow wave sleep and altering the structure and organi-
zation of sleep cycles. The persistence in time of this phenomenon wors-
ened the congnitive deficit as well as the behaviour of these patients.
The MRI showed abnormalities in 50% of the patients. The follow up
of the patients ranged from 2 to 15 years. All the patients were on AED
(polytherapy). Except for two patients, all the other subjets had a poor
outcome with persistent seizures as well as worsening of cognition.
Conclusion: We consider that the particular findings of this group of pa-
tients: the electro-clinical findings, cognitive deterioration, bad response
to antiepileptic drugs and a poor cognitive outcome, might correspond,
clinically and from the EEG findings, to a different group of those with
nocturnal frontal lobe epilepsy (NFLE), maybe a sub-type of NFLE, or
anew epileptic syndrome.

SLEEP, Volume 31, Abstract Supplement, 2008



Category E—Pediatrics

0260

PARENTAL SMOKING AND SLEEP DISORDERED
BREATHING IN CHILDREN; A ROLE FOR URINARY
COTININE?

Goldbart A, Etzion I, Tarasiuk A°, Greenberg-Dotan S, Tal A™?
'Pediatrics, Soroka University Medical Center, Ben-Gurion University,
Beer-Sheva, Israel, 2Sleep-Wake Disorders Unit, Soroka University
Medical Center, Ben-Gurion University, Beer-Sheva, Israel

Introduction: Environmental tobacco smoke exposure (ETS) is a major
health hazard and is a key contributor to respiratory disorders in chil-
dren. Nicotine is a key constituent of tobacco smoke and measurement
of the stable metabolite cotinine can be used as a surrogate to ETS ex-
posure. The association between ETS and Sleep Disorederd Breathing
(SDB) has not been studied in children although an association between
ETS and sleep fragmentation in infants has been shown .We conducted
a cross-sectional study, with prospective data collection assessing SDB
among children differentially exposed to ETS.

Methods: Children undergoing overnight polysomnography (PSG) to
rule out Obstructive Sleep Apnea were consecutively enrolled. Both par-
ents filled ETS validated questionnaire and children’s urinary samples
taken after PSG were assessed for cotinine by a direct ELISA kit.
Results: 40 children (age 5.8+2.4y, 72% boys, BMI 16.3+£2.1, AHI
5.0£3.2) were consecutively enrolled. 18 (45%) children had parent/s
that reported on current smoking. Children’s urinary cotinine concen-
tration correlated with parental reported intensity of ETS (spearman
p=0.03, r=0.55, mean cotinine concentration 5.9+5.6 ng/ml). Cotinine
concentration did not correlate with Apnea Hypopnea Index (p=0.8).
ETS was associated with lower mean nocturnal oxygen saturation (r=
0.4, p<0.02). Elevated urinary cotinine level correlated with decreased
sleep efficiency (= 0.4, p=0.02) and decreased total sleep time (= 0.36,
p<0.05). Arousal index was almost two folds higher in children of par-
ents that reported smoking vs. not smoking (14.4+ 6.7 vs. 8.6+4.3 events/
hr, p<0.05) with no significant effect on sleep architecture(percentage of
sleep stages) between the two groups.

Conclusion: The severity of SDB cannot be explained by objective and
subjective correlates of exposure to tobacco smoke. Children exposed
to ETS suffer from poorer quality of sleep that is correlated to objective
urinary cotinine concentration.

Support (optional): The Morasha program of the Isarel Science Foun-
dation 1817/07
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SLEEP DEPRIVATION AMONG ADOLESCENTS IN
SINGAPORE

Lim L'?, Su S?, Fook S°, Lee P’

'Singapore Neurology & Sleep Centre, Singapore, *Sleep Disorders
Unit, Singapore General Hospital, Singapore

Introduction: Sleep deprivation in teenagers is associated with emo-
tional and behavioural problems, accidents and poorer academic per-
formance. Relatively little data exists on the scope of this problem in
Asian populations. Our objective was to determine the extent of sleep
deprivation among school-going adolescents in Singapore.

Methods: A cross-sectional survey of secondary school students from
26 randomly selected schools in Singapore was carried out using de-
tailed self-administered questionnaires on Sleep patterns and related
behaviours.

Results: 7 school principals consented to participate in the survey, for
a total of 1376 students from secondary school levels 1 through 5, rep-
resenting different types of schools (autonomous, government, indepen-
dent, international) and academic streams (Special, Express, Normal
Academic, Normal Technical) in Singapore. Ages ranged from 13 to
18 years, with 323 boys (24%) and 1024 girls (76%), of mixed racial
composition (81.0% Chinese, 10.9% Malay, 4.7% Indian, 3.4% others).
Reported amount of sleep on school nights was categorized as insuf-
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ficient (<8 hours), borderline (8 to < 9 hours) or optimal (>/= 9 hours).
Only 3.1% of teenagers reported optimal amounts of sleep, with 80.3%
not getting sufficient sleep. Teenagers reported an average of only 6.72
hours sleep on school nights. On non-school nights, more students
(66.3%) reported optimal sleep: An average of 9.2 hours, or 2.49 hours
more than on school nights. 14.8% of teenagers felt they had sleeping
problems, but with only 0.5% reporting these to a doctor. 14.5% reported
snoring at least a few nights a month. Those reporting snoring at least a
few nights a week had significantly (P<0.05) more problems with falling
or staying asleep, concentrating at school, getting along with others, use
of caffeinated beverages and higher Depressive Mood Scores than those
who rarely or never snore. Symptoms of Restless Legs Syndrome (RLS)
were reported in 5.7% of teenagers.

Conclusion: The vast majority of teenagers in the Singapore schools
surveyed are not getting enough sleep on school nights, but appear to
partially catch up on their sleep debt on non-school nights. Sleep distur-
bances are generally under-reported to healthcare professionals. Treat-
able sleep disorders such as sleep disordered breathing and RLS are
probably under-diagnosed. Greater awareness of sleep health is needed
among adolescents in Singapore in order to improve their wellbeing and
school performance.

0262

CARDIAC RESPONSE TO OBSTRUCTIVE EVENTS IN
CHILDREN WITH OSAS

Sin S?, Muzumdar H?, Veler H?, Arens R"?

Pediatrics, Albert Einstein College of Medicine, Bronx, NY, USA,
*Respiratory and Sleep Medicine, Children’s Hospital at Montefiore,
Bronx, NY, USA

Introduction: Children with obstructive sleep apnea syndrome (OSAS)
display significant changes in heart rate and heart rate variability during
obstructive episodes. However, the magnitude of the cardiac response is
not well documented. We hypothesized that the cardiac response to an
obstructive event changes during development.

Methods: We compared the change in heart rate during obstructive
events in REM sleep in two groups of children with OSAS; those young-
er than 11 years of age and those older than 11 years of age. For each
subject, we identified all REM epochs containing obstructive events of
at least 10 seconds duration, preceded by 10 seconds or more of nor-
mal respiration. For each event, the RR interval of the last 10 seconds
before the event (Baseline) and the first 10 seconds of the event (OSA)
were calculated and the % change between baseline and OSA was de-
termined. Similarly, mean % change between baseline and OSA for all
events in each subject and for both groups were determined.

Results: Cardiac response during REM was studied in 11 children
younger than 11 years; mean age 5.6+2.5 years (BMI Z-score: 2.0+1.5),
and 6 children older than 11 years; mean age 13.3+1.3 years (BMI Z-
score: 2.6+0.5, p=NS). We noted significant changes in the magnitude of
the cardiac response between the groups. Younger children had a smaller
changes in RR interval (8.1+6.9%) compared to older children 17.0+
9.2%, p<0.05). In addition, for all children, the % change in RR interval
between baseline and OSA increased linearly with age (R=0.55).
Conclusion: These results suggest that older children with OSAS are
more prone to develop significant heart rate decelerations during ob-
structive episodes in REM sleep compared to younger children. Matura-
tional changes in the autonomic nervous system may be responsible for
these differences.
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QUESTIONNAIRE, CARDIOPULMONARY COUPLING, AND
ATTENDED CARDIORESPIRATORY SLEEP STUDIES IN 200
PEDIATRIC SLEEP APNEA PATIENTS

Guo D!, Peng C°, Wu H', Sun R', Chen G', Thomas R’

!Sleep Center, Mei Tan General Hospital, Bei Jing, China, 2Medicine,
Division of Interdisciplinary Medicine and Biotechnology, Beth Israel
Deaconess Medical Center, Boston, MA, USA, *Medicine, Division
of Pulmonary Critical Care and Sleep, Beth Israel Deaconess Medical
Center, Boston, MA, USA

Introduction: Sleep-disordered breathing (SDB) impairs body growth,
intelligent and mental development of children. The optimal method
of screening for pediatric SDB remains to be established. An ECG-
based cardiopulmonary coupling (CPC) analysis has been applied to
the assessment of sleep apnea and sleep stability in adults (Sleep 2005;
8(9):1151-1161). We propose that CPC can also be reliably used in pe-
diatric patients, especially since respiratory sinus arrhythmia, a critical
signal used in this analysis, is strong in children.

Methods: Data from 200 pediatric SDB patients (130 male and 70 fe-
male, average age 5.7 years), acquired by the Sleep Center of China
Beijing Meitan General Hospital, during the period of March to August,
2007, are retrospectively analyzed. Life Quality Questionnaire OSA-18
was completed by each child’s parents before sleep study. The ques-
tionnaire includes 18 items grouped in 5 domains: sleep disturbances,
physical suffering, emotional distress, daytime problems, and parent or
caretaker concern. For the CPC analysis, RR and ECG-derived respira-
tion time series were analyzed to calculate the product of the power and
coherence of these two signals at a given frequency. A predominance
of power and coherence in the low-frequency band (0.01~0.1Hz) is as-
sociated with disordered breathing. Attended sleep studies, included na-
sal pressure (the primary scoring channel), oronasal thermistor, pulse
oximetry, pulse transit time, and body position, without EEG record-
ing. Respiratory events are scored both with and without 4% oxygen
desaturation.

Results: Preliminary analysis indicates that CPC and respiratory flow
analysis correlate with each other, and both correlate with the question-
naire evaluation. The CPC detection of SDB has adequate sensitivity
and specificity compared with the respiratory flow scoring. The analysis
of all 200 subjects is ongoing.

Conclusion: Compared with questionnaire and the usual scoring of
sleep respiration, CPC analysis seems a valuable screening method for
pediatric SDB.

0264

EFFECTS OF ANK 1 RECEPTOR ANTAGONIST ON
CELLULAR PROLIFERATION OF TONSIL TISSUES
DERIVED FROM CHILDREN WITH OSA AND RECURRENT
TONSILLITIS

Kim J, Dayyat E, Snow A, Bhattacharjee R, Li RC, Kheirandish-Gozal
L, David G

Pediatrics, Kosair Children’s Hosp. Res. Inst, Louisville, K, USA

Introduction: Obstructive sleep apnea (OSA) affects 2-3% of all
children. Adenotonsillar tissue hypertrophy (AT) is by far the major
pathophysiological contributor to OSA in children. However, the mech-
anisms of adenotonsillar proliferation are poorly understood. Substance
P levels (NK agonist) and expression of NK-1 receptor are significantly
higher in patients with OSA compared to recurrent infection (RI). There-
fore, we hypothesized that a NK-1 receptor antagonist would reduce
proliferative rates of tonsillar tissue in children with OSA in a mixed cell
tissue culture model.

Methods: Cell cultures from tonsil samples removed from pediatric
patients with OSA (n=15) and RI (n=15) were established in standard
medium, transferred into 96-round bottom well plates, and placed ina 5
% CO2 incubator at 37° for 48 hours. Cells were incubated to evaluate
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basal proliferation or stimulated with substance P and NK 1 antagonist
(GR-82334). Cells were pulsed for the final 18-20 hours with 0.0185
MBq (0.5 microCi) 3H-Thymidine to determine the cell proliferation.
Moreover, cells were also cultured in similar conditions using 24-well
plates to determine the specific protein levels and mRNA expression.
Each of specific mRNA and protein expression were assessed by real-
time RT-PCR and commercial ELISA kits, respectively.

Results: Treatment with a NK-1 receptor antagonist induced significant
dose-dependent reductions in the proliferative rates of tonsillar tissues
from children with OSA. In basal conditions, TNF-alpha, IL-6, and IL-1
levels were significantly higher in OSA than in RI, and treatment with
NK 1 receptor antagonist reduced these cytokines. In addition, thiore-
doxin mRNA levels, a known anti-oxidant protein, were significantly
higher after treatment with NK 1 receptor antagonist.

Conclusion: In a tonsillar mixed cell culture from children with OSA
and RI, treatment with a NK 1 receptor antagonist suppresses prolif-
erative responses in a dose-dependent fashion, and significantly reduces
IL-6, TNF-a, and IL-1 a release. These findings suggest a potential role
for modulators of NK 1 receptor in the treatment of AT associated with
OSA in children.

Support (optional): Children’s Foundation Trust for Sleep and Neuro-
biology Research
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COMPLIANCE WITH POSITIVE AIRWAY PRESSURE IN A
PEDIATRIC POPULATION

Avis K, Makris C, Lozano D, Dixon L

Pediatrics, University of Alabama-Birmingham, Birmingham, AL,
USA

Introduction: Compliance with positive airway pressure (PAP) therapy
for treatment of sleep apnea has been well studied in the adult popula-
tion. Compliance, as defined by greater than 4 hours per night, is re-
ported at 40-60 percent. Many factors related to compliance have been
studied (i.e., machine type, interface type, cognitive constructs, disease
severity). However, there is a paucity of information regarding PAP
compliance in the pediatric population, with the prominent factors stud-
ied being machine type or subjective parent report only. The clinic de-
scribed and studied is dedicated to over 200 pediatric patients on CPAP
or BIPAP therapy with the standard of minimal compliance at 50%.
As part of a clinic initiative to report overall compliance rates and to
identify variables associated with compliance or increased need for in-
tervention, data regarding demographics, weight status, objective rates
of compliance by smartcard technology, disease state, and others were
gathered and analyzed.

Methods: In an effort to better understand the trends present in the PAP
clinic data, several exploratory analyses were performed on variables
such as age, weight status, disease state, and compliance across Vvisits
over time.

Results: In our pediatric population, overall compliance rate is 52.3%,
similar to that found in adults. Adolescents were consistently below 50%
compliance. In addition, children at or above the 90th percentile for BMI
tend to have a compliance rate lower than 50% (42%), and weight status
remains consistent over time. Finally, results indicate that children who
are seen frequently in the first few weeks of CPAP/BIPAP initiation have
a compliance rate that remains above 50% over time.

Conclusion: In a pediatric CPAP/BIPAP population, results suggest
compliance rates are similar to that in adults. Specific subpopulations
may need further support to maintain treatment compliance. Planned
future studies aim to specify treatment barriers and areas to target for
intervention.
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PARENTAL ADAPTATION AND SLEEP ARRANGEMENTS IN
INFANCY

Countermine MS, Teti D, Mayer G, Henderson M

Human Development and Family Studies, Penn State University, State
College, PA, USA

Introduction: Decisions about where infants sleep have important ram-
ifications for many aspects of family life and are complexly determined
(Germo et al, 2007, Goldberg & Keller, 2007). Parental adaptation to
sleep arrangements, however, has received very little attention. The
present study examines mothers’ and fathers’ adaptation to infant sleep
arrangements and parents’ attitudes about bedsharing.

Methods: Data on 45 families with infants between 1 and 24 months
have been collected. Parents completed measures of parental cognitions
about infant sleep and attitudes and practices regarding sleep arrange-
ments. A measure of adaptation to infant sleep was derived from five
items that inquired about parents’ satisfaction with infants’ sleep loca-
tion, and bedtime and nighttime behavior.

Results: Fathers’ and mothers’ adaptation scores were highly correlated
(r=.58, p<.01). Parents whose infants spent any time with them at night
had poorer adaptation scores than did parents who slept separately from
their infants (t=-3.7, p<.001 for mothers, t=-4.3, p<.001 for fathers). Par-
ents with more lenient attitudes toward bedsharing spent more time with
their infants at night than did parents with less lenient attitudes. Interest-
ingly, however, more lenient attitudes toward bedsharing were associ-
ated with poorer adaptation in both mothers (r=.42, p<.01) and fathers
(r=.35, p<.01), even after infant age was statistically controlled.
Conclusion: Parental adaptation to infant sleep was poorer when in-
fants spent any part of the night with their parents, even when parents
endorsed bedsharing. In a culture that is typically not accustomed to
co-sleeping, parents who choose to co-sleep for their child’s well-being
may be doing so at their own expense. Additional analyses will examine
parental adaptation in relation to video recordings of infant-parent inter-
actions at bedtime and nighttime, and actigraph assessment of maternal
sleep quality.

0267

BIOLOGICAL AND BEHAVIORAL CORRELATES OF
DAYTIME SLEEP/WAKE STATES IN NEONATAL RHESUS
MACAQUES

Kay D', Higley P, Suomi S.F

!Clinical & Health Psychology, University of Florida, Gainesville, FL,
USA, ?Department of Psychology, Brigham Young University, Provo,
UT, USA, 3Laboratory of Comparative Ethology (NICHD), National
Institute of Health, Poolesville, MD, USA

Introduction: Infant sleep is an important developmental behavior in-
fluenced by a complex interplay between endogenous and environmen-
tal factors. Non-human primates offer an ideal developmental research
model of human sleep, providing greater control over factors, while
maintaining high generalizability to humans. This is a preliminary study
investigating the relationship between heredity, birth weight, tempera-
ment and neonatal daytime sleep patterns.

Methods: The sample composed nursery reared neonatal rhesus ma-
caques (n = 144). Infants were kept under experimental control for 30
days post-birth. Sleep/wake states (1=sleep, 2=transition, and 3=wake)
were recorded at two hour intervals daily (8am-8pm) and averaged over
30 days. A one-way ANOVA was used to compare the relationship of
paternity, co-varied with birth weight, to daytime sleep. An additional
one-way MANOVA was used to investigate the relationship between
paternity, co-varied with sleep, and the four major factors of the Bra-
zelton temperament test for monkeys: orientation, state control, motor
maturity and activity.

Results: There was a significant effect for the ANOVA for both pater-
nity and birth weight to neonatal daytime sleep (F17,123=2.27, p<0.005;
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F1,12513.03, p<0.001, respectively). Follow-up analysis showed that
birth weight was negatively correlated with daytime sleep (1=0.24,
df=142, p<0.005). The MANOVA revealed a significant effect for pa-
ternity and sleep to Brazelton factors (A (17,123)=2.401, p<0.005; A
(4,120), p<0.05). Follow-up ANOVAs showed significant relationships
linking paternity to activity (F17,123=1.98, p<0.05) and sleep to state
control (F1,123=8.90, p<0.005). Correlation analysis showed a positive
relationship between state control and daytime sleep (=0.27, df=142,
p<0.005).

Conclusion: Rhesus monkeys provide an ideal model for developmen-
tal sleep research. The results of this analysis highlight the potential in
this area. Some of these findings have been observed in human studies;
however, additional studies are warranted with greater monitoring of
sleep over the lifespan and experimental manipulations which will parse
out the complex relationship between genetics, environment, sleep and
behavior.

0268

SLEEP-DISORDERED BREATHING AND BEHAVIOR IN
CHILDREN WITH A CLEFT PALATE REPAIR

O’Brien LM'?, Keeton AG', Helman JP, Warschausky SA?, Buchman
SR? Edwards SP?, Chervin RD'

"Neurology, University of Michigan, Ann Arbor, MI, USA, *Oral and
Maxillofacial Surgery, University of Michigan, Ann Arbor, MI, USA,
3Physical Medicine and Rehabilitation, University of Michigan, Ann
Arbor, MI, USA, “Plastic Surgery, University of Michigan, Ann Arbor,
MI, USA

Introduction: Children with a previous repair of a cleft palate may be
at an increased risk of sleep-disordered breathing (SDB). Anecdotal re-
ports suggest that children with cleft palate repair commonly develop
neurobehavioral problems, such as hyperactivity, that resmble those
seen in association with SDB. The possibility that SDB may contribute
to such problems has never been studied.

Methods: Children attending the Craniofacial Anomalies Program for
long-term follow-up of a previous cleft repair were recruited. Parents
were asked to complete two well-validated instruments: the sleep-relat-
ed breathing disorder (SRBD) subscale of the Pediatric Sleep Question-
naire, minus the 6 items relating to behavior, and the Conners’ Parent
Rating Scale-Revised. An SRBD score of >0.33 identifies risk for SDB.
The Conners’ Parent Rating Scale has a mean T-score of 50 with a stan-
dard deviation (SD) of 10.

Results: Thus far, 35 children have participated. The mean age was
10.243 years, mean body mass index (BMI) was 17.6+4.6, and 57%
were male. Twenty-six percent of the subjects had a SRBD score >0.33.
SRBD scores correlated with age and BMI. After adjusting for both
age and BMI, the SRBD score correlated with the Cognitive Problem
domain and the DSM-IV domain for Inattention (r=0.34 and r=0.35;
p=<0.05 for each). Twenty-three percent of children scored >2SD above
the mean on the Cognitive Problem domain while 17% scored >2SD on
the DSM-IV Inattention domain.

Conclusion: The proportion of children with repaired cleft palates who
are at high risk for SDB is substantially larger than would be expected
in a general clinical sample of well children. We have previously shown
that only 5% of children attending well clinic visits score above the 0.33
threshold (Archbold et al 2002). Furthermore, SDB may play a role in
the some of the behavioral problems clinically observed in these chil-
dren.
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SLEEP-DISORDERED BREATHING: DOES IT PLAY A ROLE
IN ANXIETY?

Paruthi S', Felt BT?, Hoban TF"?, Chervin RD', Ruzicka DL', O’Brien
LMY

"Neurology, University of Michigan, Ann Arbor, MI, USA, *Pediatrics
and Communicable Diseases, University of Michigan, Ann Arbor, MI,
USA, 3Oral and Maxillofacial Surgery, University of Michigan, Ann
Arbor, MI, USA

Introduction: Sleep-disordered breathing (SDB) is a common condi-
tion in children and is frequently associated with cognitive and behav-
ioral morbidities, such as hyperactivity. Anxiety in children is often mul-
tifactorial and can be associated with other disorders including attention
deficit hyperactivity disorder. However, no data exists on anxiety and its
association with SDB. We investigated whether anxiety may be associ-
ated with SDB.

Methods: Children in grades 2—5 of an urban public school system were
surveyed about SDB symptoms as well as behavior. SBD symptoms
were assessed using a validated instrument; the sleep-related breathing
disorders (SRBD) subscale of the Pediatric Sleep Questionnaire, minus
6 of the 22 items that directly ask about behavior. Anxiety was assessed
using the Conners’ Parent Rating Scale (CPRS). A score of at least 0.33
on the SRBD subscale indicates risk for SDB and anxiety was identified
by a score of at least 2SD above the mean on the domain T—score.
Results: A total of 341 families completed the questionnaires. Thirty
three children (9.7%) were identified with anxiety and 66 children
(19.4%) had risk for SDB. Children at risk for SDB, compared to those
without, were more likely to have anxiety (19.7% vs. 7.3%; p=0.005).
The SDB score correlated with both the anxiety score (r=0.33, p<0.001)
and hyperactivity score (r=0.41, p<0.001). After controlling for hyperac-
tivity score there remained a correlation between SDB score and anxiety
score (r=0.2, p<0.001). In a linear regression, hyperactivity and SDB
score were both independently associated with anxiety (p<0.001). Hy-
peractivity and SDB score together accounted for 19% of the variance
in anxiety score.

Conclusion: Children with high risk for SDB are more likely to have
anxiety. This relationship is independent of hyperactivity, which is
known to be associated with both SDB and anxiety.

Support (optional): University of Michigan Medical School Clinical
Research Initiatives Program: grant U014227
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SLEEP IN HOSPITALIZED PEDIATRIC PATIENTS AND
THEIR PARENTS

Meltzer LJ"?, Davis KF', Mindell JA"

!Children’s Hospital of Philadelphia, Philadelphia, PA, USA,
?Pediatrics, University of Pennsylvania School of Medicine,
Philadelphia, PA, USA, 3Psychology, Saint Joseph’s University,
Philadelphia, PA, USA

Introduction: While sleep quantity and quality during hospitalization
have been shown to be significantly worse for adults, little is known
about the sleep of hospitalized pediatric patients and their parents. The
objectives of this study were to determine whether sleep during hospi-
talization differs from sleep at home and examine potential sleep disrup-
tors.

Methods: 81 children (48% female, 6-21 years) and 82 parents (90%
female) completed the Sleep in a Children’s Hospital (SinCH) question-
naire, providing information about sleep patterns at home, the previous
night’s sleep while hospitalized, and sleep disruptors (e.g., pain, noise,
procedures).

Results: Sleep patterns significantly differed during hospitalization,
with younger children reporting a later bedtime (BT), later wake time
(WT), more night wakings (NW), and shorter total sleep time (TST),
all p<0.005, and older children reporting a significantly later WT, more
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NW, and longer TST, p<0.01. There was a first night effect for hospital-
ization of significantly earlier WT and shorter TST, p<0.02. Fourteen
percent of children took medication for sleep while hospitalized (vs.
2% at home). Parents reported significantly more NW, p<0.001. While
parent and child sleep variables at home were not correlated, bedtime,
SOL, WT, and TST during hospitalization were significantly related (all
p<0.01). Alarms on medical equipment and people talking in the hall-
way were the most bothersome noises for both children and parents,
while nurses taking vital signs, the child’s pain, and noise in the room
were the most frequent sleep disruptors.

Conclusion: This study is the first to demonstrate the negative impact
of hospitalization on sleep quantity and quality in children and their par-
ents, in particular for younger patients and on the first night of hospital-
ization. Interventions to dampen noise, manage pain, and decrease the
taking of vital signs throughout the night would lead to beneficial effects
on sleep for both pediatric patients and their parents.

0271

PRESCHOOL/DAY CARE ATTENDANCE AND SLEEP
PATTERNS OF 2- TO 5-YEARS-OLD CHILDREN

Han G, Cairns AA', LeBourgeois MK?, Harsh JR'

Psychology, The University of Southern Mississippi, Hattiesburg,
MS, USA, *Center for the Study of Human Development, Brown
University, Providence, RI, USA

Introduction: Parents send their children to preschool and day care in
order to be free to work and/or for educational gains. Preschool/day care
attendance requires that at least some children wake earlier in the morn-
ing. An earlier awakening requires other changes to the sleep pattern to
ensure adequate time in bed. In this study, we examined the association
between preschool and/or day care attendance and the sleep patterns of
2- to 5-year-old children.

Methods: Data were collected from a representative community sample
of 489 children (50.3% male; 72% White non-Hispanic) aged 2 to 5
years from southern Mississippi. Caretakers reported their child’s typi-
cal weekday and weekend bedtime/rise time, napping patterns, and fam-
ily demographics, including preschool/daycare attendance. They also
completed the Children’s Sleep Wake Scale, a measure of behavioral
sleep quality.

Results: The mean start time for preschool/day care was 8:02 (SD =
43 min). In analyses controlling for race, month of data collection, and
age, different sleep period distribution patterns were found for children
attending vs. not attending preschool/day care. Attending children were
out of bed > 50 min earlier on weekday mornings (6:54 vs. 7:45; p <.01)
but went to bed only 23 min earlier (20:47 vs. 21:10; p <.01) and thus had
28 min less time in bed on week nights (607 vs. 635 minutes; p <.01).
Children attending preschool/day care were reported to have more diffi-
culty waking in the morning (p <.01; effect size = 0.63 SD) and obtained
more diurnal sleep during the week (360 vs. 257 minutes; p <.01).
Conclusion: Preschool/day care attendance is associated with differ-
ences in how preschool children distribute their sleep. On average, chil-
dren attending preschool/day care appear less able to obtain adequate
weekday nocturnal sleep as evidenced by greater difficulty getting out
of bed in the morning and more diurnal sleep. Further study is needed
to determine whether these differences have any consequences for neu-
robehavioral and/or emotional functioning.

SLEEP, Volume 31, Abstract Supplement, 2008



Category E—Pediatrics

0272

FACTORS AFFECTING POSITIVE AIRWAY PRESSURE (PAP)
ADHERENCE IN CHILDREN

DiFeo NE', Meltzer LJ"?, Karamessinis LR', Michelle P!, Walker CF’,
Schultz BJ', Samuel J', Traylor J', Marcus CL"?

"Pulmonary/Sleep, Children’s Hospital of Philadelphia, Philadelphia,
PA, USA, *Department of Pediatrics, The University of Pennsylvania
School of Medicine, Philadelphia, PA, USA

Introduction: Positive airway pressure (PAP) is an effective treatment
for obstructive sleep apnea in children, but remains a challenge due to
poor adherence. The purpose of this study was to identify psychosocial
and demographic factors related to PAP adherence in children. We hy-
pothesized that child reported quality of life, daytime sleepiness, age,
BMI, maternal education, PAP pressure and polysomnographic (PSG)
parameters would affect PAP adherence.

Methods: Nine children (6-16 years of age) and their parents completed
a series of psychosocial questionnaires prior to PAP initiation. Objective
adherence data was obtained after one month. Children were 78% Afri-
can American, 67% obese, and 22% developmentally delayed.

Results: One-third of the participants used PAP >4 hours/night. Aver-
age minutes of PAP usage over one month was related to child reported
quality of life (r=0.83, p=0.01) and maternal education (r=0.75, p=0.02),
and was inversely related to age (r=-0.66, p=0.05), and BMI z-score
(r=-0.72, p=0.03). PSG parameters, PAP pressure setting, and daytime
sleepiness did not correlate with average minutes of PAP usage over
one month.

Conclusion: These results indicate that children who report better qual-
ity of life used their PAP more. In addition, PAP usage was higher for
younger children, as well as if mothers had more education. Finally,
higher BMI z-scores were associated with lower PAP usage. As no PSG
variables were related to PAP usage, these results suggest that PAP ad-
herence is related to psychosocial factors rather than severity of sleep
apnea. However, these results were limited by small sample size; data
collection is ongoing.

Support (optional): Respironics Inc., NHLBI 58585

0273

SLEEP STAGE DYNAMICS DIFFER BETWEEN CHILDREN
WITH AND WITHOUT OBSTRUCTIVE SLEEP APNEA

Burns JW', Wiebelhaus JL?, Ruzicka DL?, Chervin RD’

'Michigan Tech Research Institute, Michigan Technological University,
Ann Arbor, MI, USA, *Sleep Disorders Center, Department of
Neurology, University of Michigan, Ann Arbor, MI, USA

Introduction: Previous studies have shown that sleep stage dynamics,
reflected by contiguous sleep and sleep stage durations, follow charac-
teristic statistical distributions (Lo C et al., Europhys. Lett.; 57 (5) :625-
631, Penzel T et al., Neuropsychopharmacology; 28: S48-S53). Whether
such distributions or component durations may have diagnostic value
has received little study. We examined for the first time these polysom-
nographic variables in children with and without obstructive sleep apnea
(0SA).

Methods: Retrospective analysis of polysomnographic data from the
Washtenaw County Adenotonsillectomy Cohort. Selected subjects were
48 children aged 5-12 years with OSA (pediatric apnea/hypopnea index
> 1.5) and scheduled for adenotonsillectomy, and 20 control subjects
of similar ages without OSA and not scheduled for adenotonsillectomy.
Subjects were studied at enrollment, and again one year later in almost
all cases.

Results: For most of the subjects, from either group, the distribution
of sleep and sleep stage durations could be modeled by an exponential
distribution. At baseline, the number of sleep stage changes, proportion
of total sleep time occupied by stage 1 sleep, proportion stage 2 sleep,
mean stage 2 duration, and mean stage REM duration each distinguished
subjects with and without OSA (Wilcoxon rank sum test, p<.05), but
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only mean stage 2 duration did so independently, after accounting for
the remaining variables (p=.03). At one-year follow-up, changes in total
sleep time, mean stage 2 duration, and mean stage REM duration dis-
tinguished OSA from control subjects, but again only changes in mean
stage 2 duration did so independently (p=.01).

Conclusion: Durations of contiguous sleep and specific sleep stages
generally follow exponential distributions in children with or without
OSA. The parameters of these distributions - particularly the mean dura-
tion of stage 2 sleep periods - may provide a useful addition to standard
sleep stage analyses.

Support (optional): This work was supported NIH grants HD038461,
RR000042, and HL080941.

0274

POLYSOMNOGRAPHIC FINDINGS OF SYMPTOMATIC
PATIENTS WITH POSSIBLE MITOCHONDRIAL DISORDER
Ozsancak A', Korson M?, D’Ambrosio C', Katz E°, Lunghar L'
"Pulmonary, Critical Care and Sleep Medicine Department, Tufts-
NEMC, Boston, MA, USA, *Metabolism, Tufts- NEMC Floating,
Boston, MA, USA, *Division of Respiratory Diseases, Children’s
Hospital, Boston, MA, USA

Introduction: Fatigue is a common complaint in patients with mito-
chondrial disorders (MD) and sleep-disordered breathing (SDB). Pa-
tients with MD are more prone to SDB. We assessed SDB in patients
with suspected MD presented with fatigue and symptoms of sleep
disruption,who were referred for polysomnography (PSG).

Methods: A retrospective chart review was performed to evaluate the
frequency of symptoms and PSG findings in patients with possible MD
referred from metabolism clinic for PSG.

Results: Seventy-three patients with a median age of 9 years (range=
1-39 years) were identified with fatigue (82 %), autonomic dysregula-
tion (53%) and developmental delays (38.4%). According to enzyme and
DNA studies 22 patients (30.2%) were diagnosed with MD, 6 patients
(8.2%) with other disorders; while 61.6% of patients have no diagnosis
(negative for MD or still on going). Restless sleep (71%), excessive day-
time sleepiness (69%) and snoring (62%) were the common symptoms.
The median sleep time was 6.9 hours (range=1.9-8.7 h) with a median
sleep efficiency of 87% (range= 32-97.6%). While the median latency
to first epoch of sleep was within normal limits (21.3 min), the median
REM latency was lengthened (189 min). Median total arousal number
was high (108.5 events) with a median index of 17 (range=0-62). Nine-
ty-five percent of the children (61/64 pts) were diagnosed as obstructive
sleep apnea (OSA) with a median respiratory disturbance index of 7.4
(range=2-62), while 2 children got insufficient data and SDB was ruled
out in 1 child. Forty of these pediatric patients had median awake and
peak end-tidal carbon dioxide 41 and 50 torr, respectively. Seven of nine
adult patients (77.8%) were also diagnosed as OSA with a median respi-
ratory disturbance index of 14 (range=>5.5-29).

Conclusion: We describe a high prevalence of SDB, particularly OSA,
in symptomatic patients with suspected MD, especially children.

0275

PARENT REPORTED SLEEP COMPLAINTS IN YOUTH
DIAGNOSED WITH AUTISM SPECTRUM DISORDERS
Bhatt H', Huntley E'?, Monaghan M', Alfano CA', Lewin DS’
'Psychology, Children’s National Medical Center, Washington, DC,
USA, ?Psychology, American University, Washington, DC, USA

Introduction: Children with Autism Spectrum disorders (ASD) have
myriad sleep problems that place a significant burden on families. This
study describes: a)specific sleep complaints reported by caregivers of
children diagnosed with ASD and; b)the relationship between sleep
complaints and psychiatric symptoms.

Methods: Intake data from 13 children with ASD presenting to a pediat-
ric behavioral sleep medicine clinic were examined. Fifty three percent



had language and motor delay, 30% were nonverbal, and 69% received
special academic services. Data were collected via preliminary phone
interview, 1-2 hour in-person interview and observation of the caregiver
and child, behavioral rating scales including a child sleep questionnaire
(CSQ) and the Child Behavior Checklist (CBCL). Associations between
the CSQ and CBCL were explored.

Results: Eighty five percent of subjects presented with difficulty initiat-
ing or maintaining sleep and 15% had irregular sleep-wake cycles. Fol-
lowing consultation, 77% met diagnostic criteria for Dyssomnias, 15%
for sleep problems related to a medical condition and 8% for sleep-wake
transition disorder. Of the 77% with dyssomnias, 70% had psychophysi-
ological insomnia, 20% limit setting and, 10% sleep onset association
disorder. On average caregivers reported bedtime resistance on 3 or more
nights per week with an average sleep onset latency of 129 (+/-122) min-
utes and average wake time after sleep onset of 113 (+/-143) minutes.
Examination of CBCL subscales revealed clinically significant values
for thought problems, mean t score = 76 (+/- 6) and attention problems,
mean t score = 69 (+/-8). Correlations among the CSQ items and CBCL
subscales indicated bedtime resistance to be significantly associated
with increased externalizing problems (1=0.57, p<0.05).

Conclusion: Sleep complaints, especially problems initiating and main-
taining sleep, are highly prevalent among youth diagnosed with ASD.
Overall, findings suggest that self-regulatory skills necessary for sleep
onset and maintenance present a significant challenge for ASD youth
and should be a priority of treatment.

Support (optional): SROIHL079555-03

0276

OCCASIONAL SNORING DURING SLEEP IN CHILDREN
AND IMPAIRMENTS ON A SPEECH DISCRIMINATION TASK
Barnes M"?, Osborne C*, Schemke S°, Dayyat E°, Gozal D?, Molfese D?
Psychological and Brain Sciences, University of Louisville, Louisville,
KY, USA, *Molecular, Cellular, and Craniofacial Biology, University of
Louisville, Louisville, KY, USA, *Pediatrics, University of Louisville,
Louisville, KY, USA

Introduction: Neurocognitive morbidity has been frequently reported
in children with sleep-disordered breathing (SDB), with associations be-
ing found between neurobehavioral impairment and polysomnographic
(PSG) measures. Even habitually snoring children are at higher risk for
neurobehavioral and cognitive deficits. To examine whether even oc-
casional snoring is associated with altered brain functions, this study
investigated brain activation and speech sound processing in children
reporting snoring as “rarely” or “occasionally.”

Methods: Differences in auditory event-related potentials (ERPs) were
investigated in 26 children (mean age 6.0 yrs, 16 females, 13 controls)
using a 128-electrode net during a speech discrimination task. ERP data
was analyzed using temporal principal components analysis (PCA) with
subsequent factor loading scores serving as the dependent variable in the
analysis of variance. Snoring frequency was documented using parental
reports and overnight PSG was performed.

Results: Independent t-tests showed no significant differences in PSG
variables between snorers and controls. PCA identified 4 regions account-
ing for 83.9% of total variance. One factor (peak at 308ms) accounted for
23.994% of the total variance. Significant Group*Electrode*Hemisphere
(F=1.084, p=0.047) and Group*Electrode*Stimulus effects (F=6.073,
p=0.048) characterized this factor. Post-hoc corrected t-tests indicated
larger ERP amplitude in snoring children versus controls, possibly re-
flecting more effortful processing and increased resources needed for
speech perception. Snoring children exhibited more positive ERP am-
plitudes across central electrode sites and larger negative peaks over
occipital sites. This suggests that, although occasional snorers did not
meet criteria for SDB, alterations in neural processing in these children
emerged. This was especially pronounced in response to the “da” stimu-
lus.
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Conclusion: Neural processing appears to change in children who snore
as little as once a week. This could reflect more effortful evaluation of
speech stimuli or a decrease in cognitive resources available for the task.
This raises the possibility that snoring—even if only occasional—is not
benign.

Support (optional): Research was funded by the following NIH grants:
ROIHLO070911, ROIHL65270, and R41HD47083.

0277

DEVELOPMENT DIFFERENCES IN PARENTAL STRESS AND
CHILD SLEEP DISTURBANCES IN AN AFRICAN-AMERICAN
SAMPLE

Ghosh S'?, Huntley E', Lewin DS’

Psychology, Children’s National Medical Center, Washington,

DC, USA, *Paychology, Argosy University, Washington, DC, USA,
3Psychology, American University, Washington, DC, USA

Introduction: Bedtime can be a stressful period for children, adoles-
cents and their families. There is abundant anecdotal evidence that
parents are stressed by their children’s sleep problems and can develop
negative feelings about their children when the problems are chronic.
This may ultimately make it difficult for parents to implement strategies
to address their child’s sleep disturbances. This study examines the as-
sociations between parent’s perceptions stress, behavior, and sleep prob-
lems in their children.

Methods: Sleep, behavior, and parenting stress were evaluated in 73
African-American children (ages 6-18; mean age = 11(3.3) years); and
57% female. Measures consisted of a child sleep questionnaire (CSQ),
the Child Behavior Checklist (CBCL), and the Parenting Stress Index/
Short Form (PSI). Regression analyses were used to evaluate the as-
sociation between parent stress, and their children’s bedtime and other
behavior problems.

Results: Fourteen subjects (19%) met our criteria for having sleep onset
problems (i.e., bedtime resistance and/or >2 call outs to caregiver on
more than 3 nights a week) and 10 subjects (13%) were in the borderline
or clinical range on the CBCL. Overall parental ratings of stress were
significantly higher among youth with sleep problems (p <. 02) as were
ratings on CBCL Total, Anxious/Depressed and Externalizing scales (p
<.01). When divided into child (6-11) and adolescent (12-18) groups,
parental ratings of their own stress accounted for more of the variance in
child sleep problems (R*=0.12 p <.05) and parent ratings of adolescent
behavior problems (PSI and CBCL) accounted for more of the variance
in adolescent sleep problems (R*=0.20 p <.01).

Conclusion: Increased parental stress and child behavior problems are
associated with sleep problems in children. The associations or parental
attributions appear to differ across development. Evaluating parent stress
and perceptions of their children may inform treatment approaches and
improve parent and child adherence to recommendations.

Support (optional): Supported by the National Institutes of Health
(SROTHL079555-03)

0278

PREVALENCE OF PEDIATRIC SLEEPINESS

Cairns AA!, Crosby B!, LeBourgeois M?, Harsh J'

Psychology, The University of Southern Mississippi, Hattiesburg, MS,
USA, *Center for the Study of Human Development, Brown Medical
School, Providence, RI, USA

Introduction: Prevalence estimates for sleepiness are appreciable
in adolescents (15%-50%) and adults (9%-25%). Sleepiness in these
populations is associated with compromised cognitive, behavioral, and
emotional functioning. Although sleepiness may be equally significant
in childhood, studies on its prevalence are relatively sparse. This report
provides results of a review of epidemiology studies investigating pe-
diatric sleepiness in the general population (GP) and in various clinical
populations (CP).

SLEEP, Volume 31, Abstract Supplement, 2008



Category E—Pediatrics

Methods: Searches of Pub Med and Psych Info identified reports of
sleepiness in children aged 2-12 years. Keywords used were related to
sleepiness, pediatrics, and epidemiology. For each article, we recorded
geographical region, age, sampling method, definition of sleepiness,
prevalence data, and risk factors. Articles were excluded if “sleepiness”
was not clearly defined.

Results: Out of a total of 19 GP studies and 21 CP studies, 6 were ex-
cluded (retention 85%). Prevalence of sleepiness in GP studies ranged
from 1.5% to 73.0% with a median of 12.0%. The variance in prevalence
was related to how sleepiness was defined. For studies assessing Per-
ception of Sleepiness by caretakers, the median prevalence was 19.5%,
(range 4.0%-73.0%). Surveys assessing Inadvertent Sleep/Problematic
Sleepiness yielded a median of 5.5% (range 1.5%- 34.0%). The great-
est risk for sleepiness was associated with evening chronotype, rhini-
tis, and cough. Among CP studies, sleepiness was most prevalent for
Asperger’s Syndrome (75.0%), Epilepsy (61.0%), and Dialysis (60.0%).
Pronounced differences were found across geographic regions, but these
differences may in large part be due to how sleepiness was defined.
Conclusion: The prevalence of pediatric sleepiness appears to be high
and an important social concern given the short and long-term conse-
quences known to be associated with sleepiness in this population. Par-
ents, educators, and other caretakers should be aware of the common
risk factors, especially when sleepiness may be excessive and unneces-
sary. The high rate of sleepiness in some clinical populations suggests
considering sleepiness as a therapeutically-important symptom/feature.

0279

SLEEP PATTERNS IN HOSPITALIZED CHILDREN

Potasz C'?, Modenesi L'?, Ferraz PG*, Varela M', Varela M', Carvalho
LB', Prado LB', Prado GF'

"Neuro-Sono, Neurology and Internal Medicine, UNIFESP, Sao Paulo,
Brazil, 2Candido Fontoura Pediatrics Hospital, Sao Paulo, Brazil

Introduction: Sleep is a complex function where all physiological pro-
cesses change and it may be considered a protecting activity essential to
survival. Hospitalization may affect a child’s quality of life, since it is a
sudden interruption in his/her daily activities. It may represent a stressful
experience involving a number of adaptations to deal with new routines.
This study verified sleep patterns in hospitalized children (HC) concern-
ing gender and age.

Methods: We studied 128 children hospitalized for respiratory diseas-
es, from 4 to 14.91 years, about sleep patterns: total sleep time (TST),
sleep latency (SL), sleep efficiency (SE), amount of naps (AN), dura-
tion of nap (DN), awakening after sleep onset (WASO), and duration of
awakenings (DA). Sleep logs filled every morning by trained researches
where used to assess sleep parameters.

Results: Considering the role sample, the TST was 590.3£560.5min,
SL was 17.71+£8.8 min, SE was 94.27+4.71%, AN was 0.52+0.38,
DN was 55.92440.11min, WASO was 0.27+0.43, and DA was
14.14£22.45min. TST was longer for boys (647.8+774.6min) than for
girls (529+85.50min; p=0.03). Regarding age, we observed that 4-7
years old children presented TST 643.6+747.7min, 7.01-11 years old
children presented TST 530.4+75.45 min, and 11.01-14 years old chil-
dren presented TST 501.4+68.07 (p=0.0087). Young children (4-7 years
old) showed SE higher than 7.01-11 and 11.01-14 years old children
(94.99+4.2%; 93.96+4.8%; 92+6.2 %; p= 0.05). Other parameters were
not significantly different considering gender and age.

Conclusion: TST declines with age in HC as well as in not HC. HC
tend to sleep more than not HC according to literature data for Brazilian
children. There are no information showing differences in TST regard-
ing gender, but it could be hypothesized that boys react to the stress of
hospitalization by increasing TST.

Support (optional): * Supported by FAPESP # 00/07513-3, #
99/08189-6, and Uniter-Sono.
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MIGRAINE AND SLEEP DISORDERS IN CHILDREN

Masuko AH, Pereira JK, Carvalho LB, Prado LB, Prado GF
Neuro-Sono, Neurology and Internal Medicine, UNIFESP, Sao Paulo,
Brazil

Introduction: Primary headache and sleep disorders are very common
in children. According to several reports, about 10% of children fill the
International Headache Society criteria for migraine headache. Children
with migraine have a higher prevalence of various sleep problems as
snoring, bruxism, and parasomnias compared to children without head-
ache. Both migraine and sleep disturbances have serious consequences
in child’s quality of life. Objective: The aim of this study is to verify the
association between migraine and sleep disorders.

Methods: We study 46 outpatients of pediatric neurologic clinic with
migraine (24 male) and 46 outpatients without headache (28 male), aged
7 to 14 years, from January to November, 2007. A complete clinical
neurological assessment evaluating pain features were done by a trained
neurologist to identify those with migraine.

Results: Sleep disorders were presented in 28 children with migraine
and in 7 no headache children (p=0.00002). The sleep disorders found
in children with migraine were parasomnias (14), snoring (11), bruxism
(8), excessive sleepiness (3), and enuresis (2).

Conclusion: Children with migraine have more frequent sleep problems
than those without headache. This association is yet unknown, but the
intervention in sleep habits is reported to improve headache symptoms
and an adequate treatment of migraine improves sleep. It is important a
controlled research taking in account headache frequency, intensity, and
duration, to verify the association among sleep disorders, headache, and
the impact in the quality of life of the children.

Support (optional): * Supported by FAPESP # 00/07513-3, #
99/08189-6, and Uniter-Sono.
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RESTLESS LEGS SYNDROME AND COGNITION IN
CHILDREN

Torres IM, Feliciano RL, Carvalho JC, Carvalho LB, Prado LB, Prado
GF

Neuro-Sono, Neurology and Internal Medicine, UNIFESP, Sao Paulo,
Brazil

Introduction: The complaints on disorders of learning are the main rea-
sons for children psychotherapy, becoming a challenge for the involved
professionals in education and learning. The sleep disorders children
present disorders of learning, memory, attention, and concentration. It
is important to find easy tools to evaluate cognition in children to be ap-
plied in an outpatient clinic set and the Bender Gestalt screening (BG)
could be one of these tools. OBJECTIVE: The present study aim to veri-
fy if BG can help on diagnosis of cognitive dysfunction in Restless Legs
Syndrome (RLS) children.

Methods: 11 children (6 girls) aged 4 to 13 years, from elementary
school, with sleep disorders complaints, referred to Neuro-Sono outpa-
tients clinic of UNIFESP, Sao Paulo, Brazil, from February to Decem-
ber, 2007, were evaluated throughout BG. A trained psychologist and
sleep specialist evaluated the children in the first clinical visit.

Results: All children had RLS diagnosed according to specific criteria
of the International RLS Study Group. Three of them had isolated RLS
and the remaining 8 children had comorbidities like learning complaints,
attention deficits, hyperactivity, and delay in cognitive acquisition. BG
disclosed cognitive dysfunction in all 8 children with RLS associated to
comorbidities and was normal in those 3 children with pure RLS com-
plaints.

Conclusion: BG was a tool that can easily check cognitive dysfunction
in RLS children, allowing the health care team to treat these children not
only in their RLS complaints but also their cognitive deficit, providing
orientation to their families, teachers, and educators.



Support (optional): * Supported by FAPESP # 00/07513-3, #
99/08189-6, and Uniter-Sono.
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PREVALENCE OF NASAL CONGESTION IN CHILDREN
PRESENTING TO THE SLEEP DISORDERS CLINIC
Riekstins A, Al Saleh S, Narang [

Respiratory Medicine, Hospital for Sick Children, Toronto, ON,
Canada

Introduction: It has been shown that chronic nasal congestion may
compound obstructive sleep apnea (OSA) and as such, is a modifiable
risk factor for OSA. Recent literature has discussed that treatment of
nasal congestion may improve symptoms of mild to moderate OSA
[1]. However, despite this, nasal congestion is often under recognized
as a confounder for sleep disruption and is often left untreated in the
pediatric population. Objectives: To evaluate the prevalence of reported
nasal congestion in children undergoing polysomnography (PSG) for
suspected OSA.

Methods: At the Hospital for Sick Children, Toronto, we reviewed 200
parent questionnaires of patients who underwent formal PSG in 2007.
Results: Of the 200 questionnaires reviewed, 89 (45%) reported cur-
rent symptoms of nasal congestion. Of those 89 patients, 5 patients (6%)
were currently receiving treatment with nasal corticosteroids, 1 patient
(1%) was currently treated with oral decongestant and 83 patients (93%)
were not reported to be receiving any treatment for nasal congestion.
Conclusion: These findings would suggest that nasal congestion is com-
monly identified in children requiring assessment for sleep disordered
breathing. Future recommendations may include screening and treat-
ment of nasal congestion prior to formal PSG.

Support (optional): [1] Alexopoulos, E.I, et al. Pediatric Pulmonology
38: 161-167 (2004

0283

NAP DEPRIVATION EFFECTS ON EMOTION REGULATION
STRATEGIES IN PRESCHOOL CHILDREN

Crossin R', Seifer R"?, Carskadon M, LeBourgeois M'?

!Center for the Study of Human Development, Brown University,
Providence, RI, USA, *Psychiatry and Human Behavior, The Warren
Alpert Medical School of Brown University, Brown University,
Providence, RI, USA

Introduction: A vast literature in adolescents and adults shows that in-
sufficient sleep leads to decrements in mood, behavior, and performance.
In preschool children, little-to-no well controlled data on such relation-
ships exist. Considering that 7%-24% of preschoolers have reported be-
havioral/emotional problems, identifying early risk factors, such as sleep
regulation, is crucial. This study examined the effects of nap deprivation
on emotion regulatory strategies employed during a solvable and un-
solvable puzzle task assessment.

Methods: Data were collected on 8 healthy preschoolers (2 males; 6
Caucasians; 30-36 months) with no sleep/emotion/behavior problems.
Children followed a strict sleep schedule for 5 days before emotion as-
sessments that optimized sleep (12.5+ hrs TIB/24hrs). Emotion assess-
ments occurred on two afternoons in the children’s home: one after an
afternoon nap of at least 60min (verified with actigraphy), the under a
no-nap condition. Children were instructed to solve two puzzles. The
unsolvable puzzle included an incorrect piece, and at a frustration point
children were told to, “Solve the puzzle” for Imin and then asked, “What
can you do to solve the puzzle?”” Behavioral responses were videotaped
and coded as the following emotion regulation strategies: soliciting help,
healthy skepticism, self-talk, physical self-soothing, disruptive behav-
iors, alternate strategies, and negative self-appraisals.

Results: On the unsolvable puzzle task, a Wilcoxon matched-pairs
signed-ranks test revealed a significant difference in measures of healthy
skepticism, alternate strategies, and negative self-appraisal (Ns=16,
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ps<.05). Children in the no-nap condition spent significantly less time
using healthy skepticism behaviors (Z= -2.5; Nap: M=14.1, SD=10.7;
No nap: M=4.1, SD=4.8), more time using alternate strategies (Z=-2.0;
Nap: M=4.1, SD=4.5; No nap: M=13.5, SD=11.9) and less time verbal-
izing negative self appraisals (Z= -2.2; Nap: M=5.6, SD=6.4; No nap:
M=2.5,SD=4.7). No significant differences in emotion regulation across
conditions (nap versus no-nap) were found during the solvable puzzle
task.

Conclusion: Results suggest that nap deprivation affects children’s use
of behaviors related to regulation of frustration. Decreased use of healthy
skepticism and negative self-appraisal in the nap-deprivation condition
demonstrates impaired verbal regulation strategies of a more cognitive
nature, while increased use of alternate strategies indicates more physi-
cally-bound approaches to frustration.

Support (optional): NIH KOIMHO074643 Grant to MKL
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SLEEP DISORDERED BREATHING AND SLEEP HYPER
HYDROSIS: LINKED REACTIONS TO STRESS AND COPING
STRATEGIES

Potasz C'?, Modenesi L2, Varela M', Varela M', Ferraz PG*, Carvalho
LB', Prado LF', Prado GF'

"Neuro-Sono, Neurology and Internal Medicine, UNIFESP, Sao Paulo,
Brazil, *Neuropsychiatry, HICF, Sao Paulo, Brazil

Introduction: Sleep disorders can lead to chronic stress, with prolonged
physiological responses that may damage the body worsening diseases
processes. Night sweating is a common symptom of obstructive sleep
apnea syndrome although the pathogenic mechanism is still unclear. The
aim of this study is verify if play reduces stress in children with sleep
breathing disorders and sleep hyperhydrosis.

Methods: We studied 329 children that came to the laboratory for blood
tests, ages from 4-14.91 years, for mean levels of seric cortisol (cortisol)
from March to December, 2005. The children were separated in groups
that played (PG), refused to play (RPG), and did not play (NPG) in con-
secutively alternating weeks. Caretakers answered a sleep questionnaire
to establish which children presented sleep disordered breathing asso-
ciated to sleep hyperhydrosis (SDB-SHY), other sleep disorders (SD),
and normal sleeping (NS), following Bruni’s criteria. All blood samples
were collected at 8:00 AM.

Results: We observed that 29 (8.78%) children with SDB-SHY showed
lower cortisol than the 165 (50.15%) NS children (10.44+4.88pg/
dl; 12.214+4.61 pg/dl; p= 0.06). There was no cortisol difference for
SDB-SHY and NS children compared to the 42 (12.7%) SD children
(11.93+4.46 pg/dl; p=0.8). Considering playing activities, SD children
did not show differences in cortisol compared to the other groups (p=
0.98). Among the 29 SDB-SHY children, the 7 (1.82%) NPG showed
higher cortisol than the 15 (4.5%) PG (15.68+5.56 pg/dl; 8.98+3.36 ng/
dl; p=0.001) and than the 7 (2.12%) RPG (9.48+4.87 pg/dl; p=0.04).
Conclusion: Our data show that SDB-SHY are associated to corti-
sol level in children and play seems to have a positive impact on this
group.

Support (optional): FAPESP AND UNITER-SONO
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THE MODERATING IMPACT OF PARENTING ON
LINKAGES BETWEEN TEMPERAMENT AND THE
DEVELOPMENT OF INFANT SLEEP

Mayer GE, Teti DM, Countermine MS, Henderson MN

The Pennsylvania State University, University Park, PA, USA

Introduction: Temperament is frequently cited as a contributor to infant
sleep quality, but findings are inconsistent. A largely unexplored role of
temperament may be the manner in which it moderates the impact of
parenting on infant sleep behavior. Such an approach is consistent with
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transactional perspectives on child development, which consider both
parent and child influences. The present study examines this question.
Methods: Data were collected from 45 families with infants between 1
month and 24 months of age. Mothers and fathers completed measures of
infant temperament, reports of their parenting behaviors regarding their
infant’s sleep, and daily infant sleep diaries. Infants were videotaped
sleeping for one night to assess infant sleep and parenting behaviors.
Results: A number of direct, significant correlations emerged between
temperament and infant waking frequency at night. However, after in-
fant age was statistically controlled, the number of these associations
was greatly reduced. Importantly, regression analyses controlling for
infant age revealed a number of significant temperament X parenting
interactions in predicting infant waking frequency. For example, put-
ting infants down to sleep while still awake interacted with perceptual
sensitivity in predicting waking frequency such that more perceptually
sensitive infants had fewer night wakings if they were put down awake.
For infants low in perceptual sensitivity, putting down awake was not
associated with waking frequency. Other interactions, too numerous to
report here, support the premise that the impact of specific parent behav-
iors on infant sleep quality depends on infant temperamental difficulty.
These interactions will be presented in the final poster.

Conclusion: As these data suggest, the role of infant temperament in
infant sleep development may best be understood in the context of spe-
cific parenting practices used to put infants to sleep. Direct and indirect
contributions of infant temperament to infant sleep will be discussed.

0286

SLEEP DISORDERED BREATHING, OVERWEIGHT AND
DAYTIME SOMNOLENCE IN A SAMPLE OF AFRICAN
AMERICAN CHILDREN

Huntley E'?, Massolo A", Lewin DS'

'Psychology, Children’s National Medical Center, Washington, DC,
USA, ?Psychology, American University, Washington, DC, USA,
3University La Sapienza, Rome, Italy

Introduction: Prevalence rates of overweight in children have increased
dramatically over the last decade. While the association between obesity
and obstructive sleep apnea (OSA) is well established in adults the asso-
ciation between overweight status and sleep in children is only recently
being addressed. This study investigated the hypothesized associations
between overweight status, sleep problems and daytime sleepiness in
sample of urban African American youth.

Methods: The study sample consisted of 130 African American children
(ages 6-18, mean age of 9.5(2.8) years and 50% female who were re-
cruited from the community or referred for a polysomnography (PSG) to
rule out OSA. Parents and children completed measures assessing sleep
habits, behavior and psychiatric symptoms. Sleep parameters were de-
rived from standard PSG and criteria for OSA severity were respiratory
disturbance index (RDI): no Dx<I; mild 1-4; moderate 5-9 and severe
>10. Overweight was classified as Body Mass Index (BMI) percentile
corrected by age >85% (BMI%). Daytime sleepiness was estimated from
a non-standardized modified Epworth Sleepiness Scale for children.
Results: OSA diagnoses for the normal weight/overweight groups were:
no Dx=47%/36%, mild=38%/28%, moderate=8%/22% and severe
8%/14% (p <.05). The RDI did not differ between the normal (3.6+/-
7.7) and overweight (5.9+/-11.5) groups (p =.18) and was not correlated
with BMI% (r=.08, ns), although a rank order correlation was significant
(tho=.18, p <.05). The Epworth did not differ among the OSA severity
groupings or among the BMI groups, however there was an association
between the Epworth and RDI (1=.26, p <.005) but not between the Ep-
worth and BM1% (r=-.11, ns).

Conclusion: Given the significant increased rates of overweight chil-
dren and adolescents, understanding the interaction between inadequate
sleep, overweight and sleep disordered breathing is of particular impor-
tance. These preliminary results suggests that degree of overweight is
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not associated with OSA severity, but both overweight and OSA severity
may contribute to daytime somnolence.

Support (optional): Supported by the National Institutes of Health
(SROIHL079555-03 and SKO1MHO001958-06)
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RELATIONSHIP BETWEEN SLEEP PROBLEMS AND
BEHAVIOR PROBLEMS AMONG PRIMARY SCHOOL
CHILDREN IN JAPAN

Oka Y'?, Suzuki S?

!Japan Somnology Center, Tokyo, Japan, Department of
Developmental Brain Science, Osaka Medical College, Osaka, Japan

Introduction: Sleep problems are common in children, and they are
known to affect emotional, cognitive and social development of chil-
dren. Pediatric sleep problems are mostly treatable, therefore, early
recognition and treatment of sleep problems are important. The aim of
the study was to identify the relationship between sleep problems and
behavior problems among Japanese school children.

Methods: The study was conducted at a primary school located in the
suburbs of the second largest city of Japan. Children’s Sleep Habits
Questionnaire (CSHQ) and Strengths and Difficulties Questionnaires
(SDQ) was given to all students of the school and was filled out by the
parents or caregivers. 509 subjects (252 males, 257 females, mean age :
9.0 SD 1.8) who responded to the questionnaire properly (response rate
: 86.9%) were included in the analysis. Multivariate logistic regression
analyses were performed to examine the sleep problems associated with
behavior problems. Six logistic models that use SDQ total and subscale
scores as response variables were created. As covariates, CSHQ total
and subscale scores were used in common.

Results: Sleep onset delay and daytime sleepiness were shown to be
independently associated with conduct problems and elevated total SDQ
score. Daytime sleepiness was also associated with hyperactivity / inat-
tention. Sleep anxiety was associated with peer relationship problems.
Shortened sleep duration and parasomnias were associated with proso-
cial behavior. Elevated total CSHQ score was associated with emotional
symptoms and elevated total SDQ score.

Conclusion: Sleep problems identified by the CSHQ were related to
behavior problems. Early recognition and treatment of sleep problems
in children may be important in improving or preventing behavior prob-
lems.

0288

AIRWAY FINDINGS IN DOWN SYNDROME CHILDREN
WITH SLEEP DISORDERED BREATHING: A CASE
CONTROL STUDY

El-Hakim H'?3, Fung E', Thevasagayam R?, Witmans MB'?
Pediatrics, Stollery Children’s Hospital, Edmonton, AB, Canada,
Pediatrics, University of Alberta, Edmonton, AB, Canada,
3Department of Pediatric Surgery, Stollery Children’s Hospital,
Edmonton, AB, Canada

Introduction: Down syndrome (DS) children have a high prevalence
of sleep disordered breathing (SDB) and are at high risk of post-surgical
complications. Although adenotonsillectomy is considered the first line
of treatment for pediatric SDB, there is emerging evidence that this sur-
gical procedure may not be curative for all children with SDB. Objec-
tive: Identify the pattern of airway obstruction in DS children with SDB
compared to healthy children referred for SDB.

Methods: DS children presenting with SDB were identified from a pro-
spectively kept surgical database. Only those who had undergone sleep
nasopharyngoscopy (NP) were included. All NP are performed under
spontaneous respiration using a uniform anaesthetic technique. Age,
and gender pair-matched controls were identified. The videos for these
patients were reviewed. A count for obstructive and collapse findings



was performed for the study and control groups. Only DS and healthy
controls with SDB were included.

Results: 11 consecutive DS children were identified (4 girls;7 boys; age
7.25 years). They were matched with 11 controls with SDB (mean age
6.9 years). The average BMI of DS children versus controls was: 18.7
kg/m2 versus 16.9 kg/m2. The DS children compared to controls had
comparable adenotonsillar obstruction (n.s). However, the DS children
versus controls exhibited more circumferential (4 vs. 0) and lingual
collapse(7 vs 2). The proportion of DS exhibiting dynamic collapse (17
vs. 5) was statistically significant compared to static collapse (22 vs. 24)
(P<0.05).

Conclusion: The results support the role of nasoendoscopy to direct the
surgical treatment, and may explain failures of indiscriminate applica-
tion of adenotonsillectomy to children with DS. Children with dynamic
collapse are more likely to need positive airway pressure therapy as a
treatment option rather than surgery with potential complications.
Support (optional): None
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BARRIERS TO ADHERENCE IN CHILDREN USING
POSITIVE AIRWAY PRESURE TO TREAT OBSTRUCTIVE
SLEEP APNEA

Byars KC', Hendershot L?, MacLeod K*, Malkin J', Chini B!, Kalra M,
Amin R’

"Pulmonary Medicine, Cincinnati Children’s Hospital, Cincinnati,

OH, USA, ?Psychology, Xavier University, Cincinnati, OH, USA,
3Psychology, University of Cincinnati, Cincinnati, OH, USA

Introduction: Obstructive Sleep Apnea (OSA) is associated with signif-
icant morbidity in children. Positive airway pressure (PAP) is an effec-
tive alternative to surgery for pediatric OSA. However, nonadherence to
PAP is common. Although nonadherence to PAP in adults has received
much attention in the literature, little has been published regarding fac-
tors associated with PAP nonadherence in children. This preliminary in-
vestigation examined PAP adherence and treatment barriers in pediatric
OSA.

Methods: Retrospective chart review. Subjects underwent PAP titration
polysomnography (PSG) during January - December 2005. All outpa-
tient clinic notes for each patient were reviewed up through 2007. Vari-
ables collected included: demographics, PSG data, level of adherence
documented by sleep clinician, and barriers to PAP adherence.

Results: Subjects included sixty patients who were predominantly male
(73.3%) and Caucasian (65.0%). The mean age at time of initial diag-
nostic PSG was 10.84+5.38 years. Severity of OSA varied (mean respi-
ratory disturbance index was 22.26, range = 2.70-166.2). Most children
(88.3%) returned for follow up management and were seen for a mean
of 2.23+1.85 clinic visits after their initial referral to the sleep center.
Clinician comments regarding adherence were documented for the ma-
jority (93.87%) of clinic visits. Less than 20% of the sample was rated as
using PAP as prescribed. Barriers to adherence were varied (e.g., lack of
insurance coverage; poor mask fit; blower/mask malfunction; skin irrita-
tion; nasal congestion; anxiety/claustrophobia; noncompliance; limited
parent supervision).

Conclusion: Adherence to PAP was suboptimal in most cases. Factors
affecting PAP nonadherence varied across subjects. These preliminary
data reveal systemic, technical and patient/family-specific barriers to
adherence that have implications for future research targeting improved
PAP adherence in children.

A95
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SLEEP BEHAVIORS AND SLEEP QUALITY IN CHILDREN
WITH AUTISTIC SPECTRUM DISORDERS

Souders MC

Nursing, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Children with Autistic Spectrum Disorders (ASD) are
at increased risk for sleep disturbances. Core deficits of ASD and their
underlying neurophysiology may predispose children to intrinsic and
extrinsic stressors that threaten sleep. Poor sleep in children can alter
learning, attention and performance. Approximately two-thirds of par-
ents report a sleep disturbance with their ASD child. Few rigorous epi-
demiological studies have been conducted in this population. Character-
ization of sleep in a well described ASD group utilizing subjective and
objective standardized measures contributes solid descriptive baseline
data and provides an important first step in building a foundation for
future studies of etiology and intervention. The aims of this descriptive
epidemiological study were to estimate the prevalence of sleep distur-
bances in children with ASD as compared to controls and to describe
their sleep behaviors and sleep quality.

Methods: Participants were randomly selected from the Regional Au-
tism Center Registry at the Children’s Hospital of Philadelphia. The
ASD cohort of 59 children, ages 4-10, 26 autism, 21 PDD-NOS, and
12 Asperger Disorder were compared to 40 typically developing (TD)
controls.. Diagnosis was confirmed with the Autism Diagnostic Obser-
vation Schedule or Asperger Syndrome Diagnostic Scale. Controls were
screened using the Social Communication Questionnaire. Data was ob-
tained with the Children’s Sleep Habits Questionnaire (CSHQ), sleep
diaries and ten nights of actigraphy. Actigraphic data was analyzed with
the Sadeh algorithm and Scoring Analysis program.

Results: 66.1 % of parents of children with ASD (62.5% autism, 76.2%
PDD-NOS, 58.3% Asperger) and 45% of parents of the TD controls re-
port sleep problems on the CSHQ. 66.7% of actigrahic data of children
with ASD (75% autism, 52.4% PDD-NOS, 75% Asperger) and 45.9 %
of TD controls shows disturbed sleep.

Conclusion: Insomnia in the ASD population was endemic and 45% of
TD controls from the Philadelphia Area were sleepy.
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INCREASE IN TOTAL SLEEP TIME IS ASSOCIATED WITH
IMPROVEMENTS IN COGNITION IN ALZHEIMER’S
DISEASE PATIENTS TREATED FOR OSA

Cooke JR'?, Liu L?, Pressman MP, Neikrug A%, Corey-Bloom J*, Loredo
JS"2, Palmer BW?, He F*, Natarajan L*, Ancoli-Israel S*°

'Medicine, UCSD, San Diego, CA, USA, 2Medicine, VA San Diego
Healthcare System, San Diego, CA, USA, *Psychiatry, UCSD, San
Diego, CA, USA, “Neurology, UCSD, San Diego, CA, USA, *Family
and Preventative Medicine, UCSD, San Diego, CA, USA, °Psychiatry,
VA San Diego Healthcare System, San Diego, CA, USA

Introduction: Cognitive dysfunction related to obstructive sleep apnea
(OSA) is attributed to hypoxemia. We previously showed that continu-
ous positive airway pressure (CPAP) treatment of OSA in Alzheimer’s
disease (AD) patients results in cognitive improvements. This study
evaluated variables associated with cognitive change.

Methods: 52 subjects (mean age=77.8 years, SD=7.3) with AD and OSA
(mean AHI=28.5, SD=16.2) were randomized to 6 weeks of therapeutic
CPAP or 3 weeks placebo CPAP followed by 3 weeks therapeutic CPAP.
Subjects underwent neurocognitive testing at baseline, 3 weeks and 6
weeks. Sleep (Embla) was analyzed and scored for %-sleep stage, TST,
WASO, and oximetry. Multiple regression analyses were performed us-
ing change in the composite neurocognitive score (after 3 weeks of real
CPAP for both groups) as the primary outcome variable, adjusting for
baseline cognition, with changes in oxygenation and sleep entered sepa-
rately and jointly.

Results: When sleep and oxygenation variables were entered in the
model jointly, increase in TST was the only variable that was signifi-
cantly associated with improvement in the composite neurocognitive
score. With TST and % time SpO,<90% added to the baseline cognition
model, TST had a significant association while SpO, did not (TST beta-
coefficient=0.007, p=0.02; SpO, beta-coefficient=0.005, p=0.15). The
explained variation for the models was: basic model R?>=0.01; basic +
TST R*=0.10; basic + % time SpO,<90% R*=0.03; basic + TST + SpO,
R?=0.20. None of the other saturation or sleep variables were significant
when entered in the models.

Conclusion: Increases in TST, but not improvements in oxygenation,
related to treatment of OSA with CPAP are associated with improve-
ments in cognition in AD patients. This finding implies that the cognitive
impairment associated with OSA in AD patients may not be a function
of oxygenation but rather the effects of short sleep time and warrants
further investigation.

Support (optional): NIA AG08415, GCRC MO1 RRO00827, P50
AGO05131, and the Research Service of the Veterans Affairs San Diego
Healthcare System
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SELF-REPORTED SLEEP QUALITY PREDICTS MORTALITY
WITHIN ONE YEAR OF POST-ACUTE REHABILITATION
AMONG OLDER PEOPLE

Martin J'?, Josephson KR?, Khan-Hudson A%, Harker JO?, Alessi CA*!
'David Geffen School of Medicine, University of California, Los
Angeles, Los Angeles, CA, USA, *Geriatric Research, Education and
Clinical Center, VA Greater Los Angeles Healthcare System, North
Hills, CA, USA

Introduction: Our prior work has demonstrated that more daytime
sleeping during an inpatient post-acute rehabilitation stay predicts less
functional improvement among older people recovering from an acute
health event, and this relationship persists for up to 6 months after en-
rollment. The present analyses extend our prior work, exploring whether
self-reported sleep disturbance during rehabilitation predicts mortality
within 1 year of admission to a post-acute rehabilitation facility.

Methods: This prospective, descriptive study enrolled 245 older adults
on admission to two post-acute rehabilitation sites (one VA, one commu-
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nity). Sleep quality was assessed with the Pittsburgh Sleep Quality Index
(PSQI) performed once on admission (inquiring about sleep prior to the
health event that precipitated hospitalization; i.e., premorbid PSQI) and
again 7 days later (inquiring about sleep during the inpatient rehabilita-
tion stay; i.e., inpatient PSQI). Participants were contacted for 3, 6, 9
and 12 month follow-ups, and for those who died, date of death was
recorded. Inpatient (7-day) PSQI score was examined as a predictor of
time to death in a multi-variable Cox survival model, controlling for pre-
morbid PSQIL, medical comorbidities (Cumulative Illness Rating Scale-
Geriatrics; CIRS-G), cognitive functioning (Mini-Mental State Exami-
nation; MMSE), depression (Geriatric Depression Scale-15; GDS-15),
age and gender.

Results: For the entire sample, mean (SD) age was 81 (7) years, 38%
were female, 80% were non-Hispanic white, and the mean length of
rehabilitation stay was 21 (12) days. The mean pre-morbid PSQI was 5.2
(3.8) and the mean inpatient (7-day) PSQI was 8.3 (4.4). Mean CIRS-G
was 22.6 (5.8), mean MMSE was 24.1 (6.2), and mean GDS-15 was 4.1
(3.3). At 1 year, 57 participants (23%) were deceased. In the multi-vari-
able model (X?>=41.1, df=7, p<.001), inpatient PSQI (p=.008), CIRS-G
(p=-002), and MMSE (p=.002) remained significant independent predic-
tors of time to death while premorbid PSQI (p=.99), gender (p=.08), age
(p=-21) and GDS (p=.05) did not.

Conclusion: 1-year mortality rates are high and reported sleep distur-
bance during the rehabilitation stay is a significant predictor of mortal-
ity among older people admitted to inpatient post-acute rehabilitation.
Interventions targeting sleep in the inpatient rehabilitation setting may
reduce mortality risk among these vulnerable older people.

Support (optional): NIA K23 AG028452; VA HSR&D (IIR-01-053-1;
IIR 04-321-2; AIA-03-047), VA Greater Los Angeles Healthcare System
Geriatric Research, Education and Clinical Center (GRECC).
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EFFECT OF EXOGENOUS MELATONIN ON EEG SPECTRAL
ACTIVITY IN HEALTHY OLDER SUBJECTS

Munch M, Ronda JM, Silva EJ, Czeisler CA, Duffy JF

Division of Sleep Medicine, Brigham & Women’s Hospital, Boston,
MA, USA

Introduction: Exogenous melatonin given prior to sleep scheduled dur-
ing the biological day decreases sleep latency and increases sleep effi-
ciency. In young subjects, exogenous melatonin has also been shown to
reduce EEG slow-wave activity and enhance EEG spindle frequency ac-
tivity during daytime sleep. In the present study we examined the effects
of exogenous melatonin on the EEG sleep spectra in older subjects.
Methods: 24 healthy subjects (13f, 11m; mean age 64.2; SD =+ 6.3yrs)
participated in a 32-day forced desynchrony study during which they
were scheduled to a 20h sleep-wake cycle (13.3h wake, 6.7h sleep) for
30 cycles. Following 3 8-h baseline nights, each subject participated in
both placebo and melatonin conditions, and was randomly assigned to
receive melatonin for the first 12 cycles or the final 12 cycles. Half the
subjects received 0.3 mg melatonin while the other half received 5.0
mg, and placebo/melatonin was given 30 min before lights out. Poly-
somnographic recordings were collected for each sleep episode, visually
scored according to standard criteria, and subjected to spectral analysis.
Results: A total of 790 sleep episodes were analyzed and collapsed
into 0.25 Hz bins. Compared to baseline nights, the placebo condition
showed a significant increase (p<0.05) in the frequency range from 1-8,
10.5-11.25 and 15-16 Hz during NREM sleep. Melatonin showed a sig-
nificant increase in the frequency range between 1.5-1.75,2-2.25,7.75-8,
11-11.25, 11.5-11.75, and 14.75-17 Hz compared to baseline nights,
with no significant differences between the two melatonin doses (p>0.1).
During the forced desynchrony, melatonin produced a significant de-
crease in spectral activity in the EEG frequency range between 0.75 and
7 Hz when compared with placebo (2-way rANOVA; p<0.05).
Conclusion: Exogenous melatonin of both doses exerted a similar re-
duction of EEG spectral activity in the lower frequency range during



NREM sleep in these older subjects, similar to what has been reported
previously in young adults.

Support (optional): AG09975 (to CAC), RR02635 (BWH GCRC),
Novartis & La-Roche Foundation (Switzerland) to MM
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EXPERIMENTAL SUPPRESSION OF SLOW WAVE SLEEP
IN HEALTHY YOUNG MEN IS ASSOCIATED WITH
DECREASED GROWTH HORMONE SECRETION

Tasali E, Leproult R, Broussard J, Day A, Benyavkaya Y, Ehrmann D,
Van Cauter E

Medicine, University of Chicago, Chicago, IL, USA

Introduction: In the course of normal aging, a marked reduction in slow
wave sleep (SWS) and a decrease in growth hormone (GH) secretion
occur with similar chronologies. However, it is not known whether the
decrements in SWS contribute to the well-known decrease in GH secre-
tion in late life. GH secretion is stimulated during sleep and, in men
the majority of daily GH secretion occurs during early sleep in associa-
tion with SWS. In the present study, we selectively suppressed SWS in
healthy young men to the levels that occur in late life, and assessed the
amounts of GH secretion.

Methods: Nine healthy lean men (mean age: 23+1 yrs) were studied
under two conditions (baseline, SWS suppression) with controlled ca-
loric intake and activity in a randomized crossover design. All subjects
were normal sleepers and sleep disorders were ruled out by polysom-
nography. The baseline condition involved recording undisturbed sleep
for two consecutive nights (B1, B2). In the SWS suppression condition,
sleep was continuously monitored and acoustic stimuli (1000-2000Hz,
40-110dB) were administered during NREM sleep to suppress SWS for
three consecutive nights (S1, S2, S3). Blood samples were collected at
15-30min intervals for 24-hr after the nights B2 and S2 for measurement
of plasma GH levels. GH secretory rates were estimated from plasma
levels using a deconvolution method. Significant pulses of GH secre-
tion were identified using a computerized algorithm (Chronobiological
Series Analyzer, Chicago, USA). The amount of GH secretion over 24-
hr, nighttime and daytime was determined by summing the amounts se-
creted in each of the pulses during that time interval.

Results: The amount of SWS was markedly decreased (min; 90+14 on
baseline vs 441 on S1, 842 on S2, 13+4 on S3; p<0.0001) despite no
differences in total sleep time (min; 481+5 on baseline vs 46546 on S1,
476+5 on S2, 467+6 on S3; p=0.14). SWS suppression as compared to
baseline was associated with decreases in 24-hr (ng; 863+105 vs 668+95,
p=0.05), nighttime (652+98 vs 4244106, p=0.04), and sleep onset (ng;
606103 vs 363+108, p=0.04) GH secretion. There was no difference in
daytime GH secretion (ng; 211434 vs 244+ 58, p=0.48).

Conclusion: These findings provide the first evidence that selective sup-
pression of SWS results in decreased GH secretion in healthy young
men. Our data suggest that decrements in SWS that are typical of nor-
mal aging could play a role in the decline in GH secretion leading to
decreased lean body mass and increased fat mass in later life.

0295

IMPACT OF SLEEP DEPRIVATION ON POSTURAL
CONTROL IN YOUNG AND OLDER SUBJECTS

Robillard R', Boissonneault M!, Martin N, Filipini D', Prince F~,
Carrier J!

Laboratoire de chronobiologie, Centre d’étude du sommeil, Hopital
du Sacre-Coeur de Montréal, Montreal, QC, Canada, *Department of
Kinesiology, Universite de Montreal, Montreal, QC, Canada

Introduction: Falls increase with age and cause significant injuries in
the older population. While a few studies suggest that sleep influences
postural control, the impact of age-related changes in sleep mechanisms
on postural control is still unknown. This study aimed to determine
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whether age modulates the interactions between sleep deprivation (SD),
attention, and postural control.

Methods: Eight young (24,8+1,9 y.) and nine older adults (64,4440 y.)
stood still on a force plate in two counterbalanced sleep conditions: after
a night of sleep and after a night of total SD (25h of wakefulness). Two
hours after wake time, center of pressure (CoP) displacements were mea-
sured in six postural conditions: eyes open (EO) and eyes closed (EC),
while doing an interference task, a control task, or no task. Three-way
ANOVAs (2 age groups * 2 sleep conditions * 6 postural conditions)
were executed on anteroposterior CoP range and speed parameters.
Results: Only older subjects presented an increased CoP range after SD
in the “EO - control task” condition and in all EC conditions (age*sleep
conditions*postural conditions interaction p<0.002; all contrasts
p<0.05). SD increased CoP speed in the “EO - no task” condition and in
all EC conditions for all subjects (sleep*postural condition interaction
p<0.007; all contrast p<0.005).

Conclusion: SD increased CoP speed in both age groups. However, in
older subjects, the CoP did not only move faster, but also shifted fur-
ther away, suggesting an even higher risk of crossing postural stability
boundaries. Importantly, while the effects of SD on CoP range seemed
to depend on tasks and visual input, CoP speed reacted to SD even when
visual information was available and no cognitive task was performed,
revealing a direct impact of SD. These results suggest that SD may be a
significant factor putting older people at higher risk of falling.

Support (optional): Canadian Institutes of Health Research, the Fonds
québécois de la recherche sur la nature et les technologies, Institut de
recherche Robert-Sauvé en santé et en sécurité du travail.
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VARIABILITY IN CORTISOL AMONG THE AGING:
RELATIONSHIP TO GOOD SLEEP AND CHRONIC STRESS
Okun ML, Reynolds CF, Monk T, Hall M

Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, PA,
USA

Introduction: Variability in cortisol concentrations has been observed
among the aging, including hypocortisolism and blunted diurnal varia-
tion (O’Hara, 2006). Contradictory findings are due to great inter-indi-
vidual variability in cortisol production, as well as age-related cortisol
changes that are often difficult to distinguish from changes linked to
disturbed sleep or stressful conditions (Ferrari et al., 2007).

Methods: We provide initial descriptive data on the relationship among
subjective sleep, indices of stress, and salivary cortisol concentrations
in a 24-hour period (AUC) in two groups of “stressed” individuals: be-
reaved (BR) (N=27, 71.6 + 6.4 yrs, 76% female) and spousal caregivers
(CQG) of patients with dementia (N =42, 73.5 + 7.1 yrs; 74% female),
and in a group of elders (HC) without significant sleep complaints or
medical comorbidity (N = 49, 79.4 + 3.2 yrs; 47% female). Data are
from the baseline assessment during which participants completed sleep
diaries, questionnaires (the Pittsburgh Sleep Quality Index, Hamilton
Depression Scale, and Perceived Stress Scale), and provided five saliva
samples (wake-up, wake-up + 30 minutes, 3pm, 8pm, and bedtime) us-
ing Salivettes.

Results: HC (M = 11278.9 + 4117 pg/dl) had higher cortisol levels than
either the BR (7794.6 + 2804 pg/dl) or the CG (9513.5 + 3365 ng/dl (F
(3,117) =9.0, p <.001). No association between depressive symptoma-
tology or perceived stress and cortisol was observed (all groups p’s >
.05). Higher 24-hr cortisol values, only among the HC, were associated
with shorter sleep latency (r = -.34, p <.05) and greater sleep efficiency
(r=.39, p <.05), as well as fewer sleep complaints as assessed by the
PSQI (r=-.42,p <.01).

Conclusion: These data suggest that older adults enduring a chronic
stressor have blunted 24-hr levels of cortisol. Hypocortisolism may be
causally related to disinhibition of inflammatory processes thereby in-
creasing stress-related pathology. These data also suggest that “appro-
priate” cortisol secretion across a 24-hr period, and subsequent reduced
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medical morbidity, may be facilitated by good sleep. A better understand-
ing of these complex interactions is needed to identify sub-populations
at risk of medical morbidity.

Support (optional): 1 P01 AG20677
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CARDIAC AUTONOMIC FUNCTION DURING DIFFERENT
SLEEP STAGES IN THE ELDERLY: RESULTS FROM THE
SLEEP HEART HEALTH STUDY

Stein PK!, Domitrovich PP!, Redline S’

Tnternal Medicine, Cardiovascular Division, Washington University
School of Medicine, St. Louis, MO, USA, *Case Western Reserve
University, Cleveland, OH, USA

Introduction: Different sleep stages are associated with different de-
grees of sympathetic and parasympathetic activity. Autonomic activity
can be measured using heart rate variability (HRV). The relationship of
HR (heart rate) and HRV to sleep stage in the elderly is unknown.
Methods: PSG (polysomnogram) ECGs were analyzed on a MARS
8000 Holter scanner (GE Medical Systems, Milwaukee, WI) using stan-
dard research Holter techniques in 116 participants from the Sleep Heart
Health Study (SHHS) age 77 + 4 yrs, with usable HRV data in every
sleep stage. HR/HRV was calculated for every 2 min scored in the same
stage and averaged by stage. S4 sleep was omitted because only 11 sub-
jects had stage 4 data. A repeated-measures ANOVA compared HR/HRV
by sleep stage. We also compared HRV by sleep stage between partici-
pants with and without severe sleep apnea (categorized as OAHI cut at
20) using t-tests. SPSS 14 (SPSS, Chicago, IL) was used for statistical
analyses. Results are shown as mean + SEM.

Results: Significant changes in at least some HR/HRV measures were
seen for every sleep stage relative to the others. Unlike prior reports,
HRs during REM (65+1 bpm) were lower than during wake (69+1 bpm),
but HRV was not different. HRs were lowest in stage 2 (64+1 bpm).
Vagally-modulated HRV (rtMSSD, the root mean square of successive
differences in normal-to-normal interbeat beat intervals) was highest in
stages 1,2 and 3 (26+2-27+1) ms and not different between wake and
REM (23£1 ms for each). HRV was generally lowest in stage 3. For
example, SDNN (the standard deviation of normal-to-normal interbeat
intervals) was 30+2 ms in stage 3, 37+1 ms in wake, 35+2 ms in stage
1, 3742 ms in stage 2 and 3942 ms in REM sleep. Only very low fre-
quency power (VLF), which captures variations in heart rate at the same
underlying frequency as apneas, was significantly higher with severe
sleep apnea [stage 1 (p=0.023), stage 2(p<0.001), and stage 3(p=0.02)].
VLF differences were borderline for REM (p=0.06) and not significant
during wake.

Conclusion: HR and HRV reflecting autonomic changes during differ-
ent sleep stages persist in the elderly but may not follow previously-re-
ported patterns in younger people. Except for VLF power, the presence
of severe sleep apnea does not greatly affect the relationship or HRV and
sleep stage in the elderly.

Support (optional): U01HL63463 and RO-1 HL62181 from the Na-
tional Heart, Lung, and Blood Institute.
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HOW VARIABLE IS NAPPING BEHAVIOR IN OLDER
ADULTS? WITHIN-PERSON VARIABILITY IN NAPPING IN
OLDER ADULTS IN RELATION TO SLEEP

Dautovich ND, McCrae C, Rowe M, Dzierzewski J

University of Florida, Gainesville, FL, USA

Introduction: Individuals with insomnia have highly variable sleep pat-
terns. Napping, a behavior associated with sleep in older adults, is highly
variable in terms of nap duration. Compared to traditional between-per-
son research, within-person variability refers to behavior changes within
the individual. The examination of within-person variability has been
described as “absolutely essential” for accurately capturing behaviors
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within the individual (Nesselroade, 2002). Within-person variability has
been studied across a variety of domains but has yet to be examined in
sleep and napping. The present study examines between and within-per-
sons variability in napping/sleep and the association between variability
in napping and overall sleep.

Methods: 103 community-dwelling older adults (Mage=72.81,
SD=7.12) wore an Actiwatch-L® (24hs/day) for 14 days and concur-
rently completed daily sleep diaries.

Results: Indices of between-person variability (Sample Standard De-
viation-SD) and within-person variability (Individual Standard Devia-
tion-ISD) were computed after de-trending the variables to control for
systematic growth in the data. Individuals were found to vary at least
80% as much within-persons as they did between-persons in terms of
objective WASO, TST, and subjective nap duration. For actigraphical-
ly-measured napping, individuals varied almost twice as much within-
persons as they varied between-persons. Bivariate correlations indicated
that longer actigraphically-measured nap duration was associated with
less variable objective WASO (7=.26, p<.05). More consistent WASO
was associated with decreased WASO on average (r=.72, p<.01).
Conclusion: Previously, within-person variability has been described
as ‘noise’ or ‘error’. The current study shows that nap duration is so
variable within-persons that, overall, an individual’s daily nap duration
varies more day-to-day than it varies between-persons. While variability
in napping does not appear to be associated with impaired sleep, longer
naps are associated with decreased variability in night-to-night WASO.
Decreased variability in WASO is associated with overall less WASO
and consequently better sleep. Results have implications for traditional
CBTi treatment recommendations regarding napping.
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THE RELATIONSHIP BETWEEN SENILE CATARACT

AS DETERMINED BY THE LOCS (LENS OPACTITIES
CLASSIFICATION SYSTEM) III AND DURATION OF SLEEP,
WAKE-UP TIME AND SLEEPING TIME

Jung K', Kim B>, Kim Y°, Do S°, Jeon E3, Yoon S', Bang S'
'Psychiatry, St. Paul’s Hospital, College of Medicine, The Catholic
University of Korea, Seoul, South Korea, 2Otolaryngology, St. Paul’s
Hospital, College of Medicine, The Catholic University of Korea,
Seoul, South Korea, *Ophthalmology, St. Paul’s Hospital, College of
Medicine, The Catholic University of Korea, Seoul, South Korea

Introduction: This study was undertaken to evaluate the relationship
between cataract and the general aspects of sleep.

Methods: Clinical interview and ophthalmological examination was
done on 96 patients. Severities of cataract in total (lenticular opacity)
and nucleosclerosis (lenticular nucleosclerosis) were determined by the
LOCS (Lens Opactities Classification System) III. Duration of sleep,
wake-up time and sleeping time were evaluated by questionnaire. Ep-
worth Sleepiness Scale and Hospital Anxiety-Depression Scale were
performed. The relationship between duration of sleep, wake-up time
and sleeping time were evaluated with the severity of total cataract and
nucleosclerosis.

Results: Earlier sleeping and wake-up time was related to more severe
cataract and nucleosclerosis, but only the relationship between sleeping
time and nucleosclerosis was significant (p=0.015). Duration of sleep
showed negative correlations with the severity of both cataract and nu-
cleosclerosis but were not significant.

Conclusion: Earlier sleeping and wake-up time occurs with advancing
nucleosclerosis. Stimulus by light of appropriate wavelength to the eye
is necessary for the physiologic regulation of sleep.
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SLEEP AND CIRCADIAN RHYTHMS IN SPOUSALLY
BEREAVED SENIORS

Monk TH', Begley AE", Billy BD', Fletcher ME', Germain A’,
Mazumdar S*!, Moul DE', Shear M!, Tompson WK>!, Zarotney JR'
'Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh,
PA, USA, *Biostatistics, Graduate School of Public Health, University
of Pittsburgh, Pittsburgh, PA, USA, 3Statistics, University of Pittsburgh,
Pittsburgh, PA, USA

Introduction: For most people, spousal bereavement is the most dev-
astating life event that they will ever experience. It happens in the lives
of more than 800,000 older Americans every year. Both laboratory and
epidemiological studies have confirmed that sleep disruption is a major
consequence of bereavement, with the latter showing bereavement to
increase the risk of sleep disorders by 67-90%. One possible pathway to
sleep disruption might be through circadian dysfunction in the bereaved,
whose lives are often radically restructured by the loss of their spouse,
and who are often depressed. There appear to be no studies simultane-
ously measuring both sleep and circadian rhythms in bereaved seniors.
Methods: A laboratory study of sleep and circadian rhythms was under-
taken in 28 spousally bereaved seniors (24F, 4M, 60y+) at least 4mos.
after the loss event. Measures taken included 2 nights of polysomnog-
raphy, ~36h of continuous core body temperature monitoring, and 4 as-
sessments of mood and alertness throughout a day. Preceding the labora-
tory study, 2-week diaries were completed, allowing the assessment of
lifestyle regularity (SRM), and the timing of sleep. Also assessed was
grief (TRIG), depression (HRSD), and sleep quality (PSQI).

Results: Grief was still present (TRIG=~60, HRSD=~9). Sleep was
subjectively poor (PSQI=6.4), short (TST=~6h) and fairly inefficient
(SE=~80%). There was a slight trend for higher grief to be associated
with less time spent asleep (rho=-0.35, p=0.07), and with reduced alert-
ness at 20:00 (rtho=-0.37, p=0.05). However, the circadian temperature
rhythm (Tmin=02:57, Trange=0.8°C) and timing of sleep (23:01-06:39)
seemed very normal for this age group, although SRM was slightly re-
duced (SRM=3.7).

Conclusion: When studied at least 4mos. after the loss event, there ap-
pears to be some sleep disruption in widow(er)s However, this disrup-
tion does not appear to be due to bereavement-related disruptions in the
circadian system.

Support (optional): NIH grants AG 020677 and AG 13396.
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CHANGES IN SLEEP QUALITY OF COMMUNITY-
DWELLING OLDER WOMEN OVER 10 YEARS

Phelan CH, Brown R, Heidrich SM

Nursing, University of Wisconsin-Madison, Madison, WI, USA

Introduction: Sleep disruption is a significant problem affecting one in
three older adults. Disrupted sleep is associated with anxiety, functional
decline, poor self-rated health, and interference with normal daytime
functioning. Over time sleep disruption has been associated with de-
pression, injury, and premature death. The purpose of this study was to
describe changes in sleep quality of older women over time and to de-
termine whether health and well-being factors predict changes in sleep
quality.

Methods: Participants were 115 community-dwelling elderly women
(baseline mean age = 66.9, SD = 7.18) from the Later Life Resiliency
Study (Kwan, Love, Ryff, & Essex, 2003). Measures of sleep quality
(Pittsburgh Sleep Quality Index), health, and well-being were examined
at baseline, 8, and 10 years. Growth mixture modeling was used to ex-
amine whether there were different sleep classes (trajectories) over time
and whether health (subjective health, number of illnesses) and well-be-
ing (depression, anxiety, psychological well-being) factors predict class
membership. Latent growth modeling was used to determine whether
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changes in physical health or psychological health predict changes in
sleep quality over time.

Results: Overall, older women experienced a reduction in sleep quality
with age ($=0.14; SE=0.05; p<.05). Three classes of sleep quality were
found (significant decrease in good sleep quality over time [$=0.09;
SE=4.06; p< .05; n= 88]; no change in sleep quality [$=0.23; SE=7.34;
p> .05; n=24]; a significant reduction in already poor sleep quality
[f=0.61; SE=10.61; p< .05; n= 4]). Baseline depression, pain interfer-
ence, number of illnesses, and several dimensions of psychological well-
being predicted sleep class membership.

Conclusion: Community-dwelling older women experience differing
trajectories of sleep quality with aging. Higher baseline depression, pain,
and illness and lower baseline psychological well-being predicted re-
duced sleep quality with age. However, changes in health and well-being
over time did not predict class membership.

Support (optional): This research was supported by Helen Dunne
Schulte Funds to the first author.
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AGE, GENDER AND TOPOGRAPHICAL DIFFERENCES

IN SLEEP SPINDLES: RESULTS FROM AUTOMATIC
DETECTION

Savard M?', Martin N', Frenette S', Poirier G, Bastien CI, Carrier J'
!Centre d’étude du sommeil et des rythmes biologiques, Hopital du
Sacré-Ceeur de Montréal, Montréal, QC, Canada, Centre de recherche
en cancérologie, Université Laval, Québec, QC, Canada, *Centre
d’étude des troubles du sommeil, Université Laval, Québec, QC,
Canada

Introduction: Sleep spindles are waxing-and-waning 12-14 Hz rhyth-
mic waves during NREM sleep. Their functional significance is debat-
able but they are associated with brain plasticity and sleep protection
mechanisms. Older participants show lower number and duration of
spindles. Surprisingly, little is known about interaction between age,
gender and topography of spindles. We used an automatic algorithm to
assess these relationships.

Methods: Eighty-seven healthy volunteers with no sleep disorders
were separated in two groups: Young (22W, 26M; 23.3y +2.4), and
Middle-aged (21W, 18M; 51.9y +4.6). Spindle detection was performed
on artefact free sections of NREM sleep for Fpl, F3, C3, P3, and Ol
(linked-ears), using a bandpass filter (-3 dB at 11.1 and 14.9 Hz), then
thresholding the RMS values of the filtered signal at the 95th percentile.
Three-way ANOVAs (Factors: Age groups, Gender, Derivations) were
performed on spindle density (nb/min), duration and periodicity (num-
ber of seconds between two spindles within a spindle burst).

Results: Spindle density was lower in older compared to young par-
ticipants and this effect was stronger in Fpl, F3, C3, and O1 than in P3
(age*derivation interaction, p = .01). Spindle duration was shorter in
older compared to young participants in C3, P3 and O1 (age*derivation
interaction, p <.001). Older participants showed shorter periodicity (6.9
vs. 7.4; age effect, p=.01). Women showed higher spindle density than
men, but only in the frontal derivations (Fp1, F3; gender*derivation in-
teraction, p =.01). No age*gender interactions were found.
Conclusion: These results suggest that the effects of aging and gender
on sleep spindles vary over scalp topography. While age-related reduc-
tion in spindle density is more prominent in fronto-centro-parieto deri-
vations, the decline in spindle duration is observed only at central and
posterior derivations. Importantly, effects of aging on spindle character-
istics did not differ between men and women, but women showed higher
spindle density in frontal derivations. These results may help understand-
ing brain mechanisms underlying age and gender effects on sleep.
Support (optional): This research was supported by scholarships
from the Canadian Institutes of Health Research (CIHR), and grants
from CIHR, the Fonds de la Recherche en Santé du Québec (FRSQ)
and the Natural Sciences and Engineering Research Council of Canada
(NSERC).
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EARLIER AND LATE COMPONENTS OF THE EVENT-
RELATED POTENTIALS IN AGED PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA SYNDROME

Lucchesi LM, Grecco YG, Yagihara F, Santos RE, Bittencourt LR, Tufik
S

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: The earlier event-related (ERP) components (N1 and P2)
are known to vary with initial orienting while the late components (N2
and P3) are associated with cognitive variables such as attention, de-
cision making, expectancy and memory. Our aim was to characterise
the cognitive impairment in aged patients with obstructive sleep apnea
syndrome (OSAS) and to assess whether there was a correlation among
ERP findings and polysomnografic (PSG) parameters.

Methods: 19 male patients aged 63-75 (68,2 + 2,9 y) were evaluated
and compared to 12 healthy male controls, matched by age and IMC.
All of them were submitted to full night PSG studies. The ERP was
performed around 9 AM, with the oddball paradigm. N1 and P2 laten-
cies were measured after both standard and target tones (50-150ms and
125-230 post-stimulus respectively), while N2 and P3 latencies were
measured after target tones only (175-400 and 250-500ms post-stimulus
respectively).

Results: The PSG data of controls and OSAS patients were (mean +
sd): apnea/hypopnea index (AHI): 4,82 + 2,68 and 39,54 + 4,13; num-
ber of arousals/hour: 13,3 + 6,7 and 29,7 + 14,8.The ERPs of OSAS
patients showed increased N2 and P3 latency values in relation to con-
trols (p<0,01 and p<0,001, respectively). There was no significant dif-
ference in relation to earlier N1 and P2 components. There was a moder-
ate correlation between the P3 latency and the number of arousals/hour
(r=0,53).

Conclusion: There were different effects in relation to earlier and late
ERP components performed by OSAS patients. These results suggest
that there was a preservation of initial orienting (no change in N1 and
P2) and then an important reduction in resource allocation (affecting
N2 and P3 latencies). The moderate correlation between the number of
arousals/hour and the P3 latency may suggest that the sleep fragmen-
tation and consequent sleepiness were linked to the cognitive deficits
found here.

Support (optional): AFIP; FAPESP (CEPID 98/14303-3)

0304

STRESS, DEPRESSION, ANXIETY AND WORRY IN MID-LIFE
WOMEN: WHAT’S SLEEP GOT TO DO WITH IT?

Mathyssek C', Buysse DJ', Kravitz HMP, Bromberger JT', Sowers M,
Hall M

'Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, PA,
USA, 2Epidemiology, University of Michigan, Ann Arbor, MI, USA,
3Psychiatry and Preventative Medicine, Rush University Medical
College, Chicago, IL, USA

Introduction: Complaints of poor and non-restorative sleep increase
during the menopausal transition yet little is known about their conse-
quences. The present study evaluated the impact of sleep, including its
day-to-day variability, on subsequent indices of stress, worry, anxiety
and depression in a multi-ethnic sample of mid-life women. We hy-
pothesized that poor and more variable sleep would be associated with
clevated levels of subsequently measured stress, worry, anxiety and de-
pression.

Methods: SWAN Sleep Study participants with at least 28 days of sleep
diary and actigraphy data were included in these analyses (n=233). Sleep
quality and duration were measured by diary and sleep efficiency was
assessed by actigraphy; means and standard deviations were calculated
for each over the first 3/4 of the protocol. Stress, worry, anxiety and
depression were assessed at the beginning and end of the protocol. Re-
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gressions adjusted for each measure at baseline and age, race, study site
and menopausal status.

Results: Higher mean sleep duration was associated with higher levels
of anxiety (p <.05). Greater variability in sleep efficiency was associated
with more severe nighttime worry (p <.05). Sleep was unrelated to stress
and depression. Results apply to all three races.

Conclusion: In a multi-ethnic sample of mid-life women, daily mea-
sures of sleep duration and continuity correlated significantly with
anxiety and nighttime worries measured one to two weeks later. The
relationship between sleep duration and anxiety may bear on observed
relationships among long sleep duration and adverse health outcomes
including increased body mass and diabetes risk in mid-life women. Re-
sults linking variability in sleep efficiency to nighttime worry severity
are consistent with the hypothesized role of worry in the maintenance of
insomnia which is prevalent in mid-life women. Measures of variabil-
ity may reveal important characteristics and potential consequences of
sleep in mid-life women beyond those shown by mean values.

0305

SLEEP AND SUCCESSFUL AGING IN WOMEN OVER AGE 60
Jeste N2, Meeks TW'?, Fellow I'?, Jeste D2, Ancoli-Israel S
Psychiatry, UCSD, San Diego, CA, USA, *Psychiatry, VASDHS, San
Diego, CA, USA

Introduction: As sleep is often considered a “vital sign”, we investigat-
ed the relationship between successful aging and various sleep variables.
The definition used for successful aging was correlates of self-rated suc-
cessful aging: independent living, positive adaptation, active engage-
ment with life, mastery/growth, life satisfaction/well-being, freedom
from disability, and absence of physical disease.

Methods: As part of a larger cross-sectional study of successful aging
affiliated with the Women’s Health Initiative (WHI), data from 2226
women age 60 or older were examined. The WHI Insomnia Rating Scale
(WHI-IRS), a 10-item scale that assesses use of sleeping aids, daytime
somnolence, napping, sleep latency, sleep maintenance insomnia, early
morning awakening, snoring, overall perceived sleep quality, and sleep
duration was assessed.

Results: 20.8% of the women were categorized as “successful agers.”
In logistic regression, lower scores on the WHI-IRS (i.e. less sleep dis-
turbance) were predictive of being categorized as a successful ager (p
<0.001), and this relationship persisted even after controlling for depres-
sion scores on the Center for Epidemiologic Studies Depression Scale
(p=0.02). Items related to less daytime napping and fewer complaints of
sleep maintenance insomnia best predicted successful aging. There was
no direct relationship between use of sedative-hypnotics and successful
aging. Specific individual criteria for successful aging that were most
strongly predicted by sleep disturbance scores included: freedom from
disability, life satisfaction, sense of mastery, and positive psychological
adaptation. Increased severity of sleep disturbance also predicted lower
self-rated “successful aging” and a greater difference between perceived
and actual age, and this result again remained significant after control-
ling for depressive symptom severity.

Conclusion: The importance of normal sleep for healthy aging was rein-
forced by these findings, and the relationship between sleep and success-
ful aging should be further investigated in future longitudinal studies.
Support (optional): NIA T35 AG026757, NIMH MH 19934, NIMH
MH 66248, NIA AG08415, the Department of Veterans Affairs, and the
Hartford Foundation. We are also grateful for the invaluable collabora-
tion of the investigators from the Women’s Health Initiative project.
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UNDERSTANDING SUBJECTIVE DAYTIME FUNCTIONING
ESTIMATES IN OLDER ADULTS ACCORDING TO SLEEP
DURATION AND QUALITY

Barton KN'?, Powell ED"?3, Muehlbach MJ"?, Bagsby PG"?, Ojile
JM'3

!Clayton Sleep Institute, St. Louis, MO, USA, Department of
Psychology, Saint Louis University, St. Louis, MO, USA, Department
of Internal Medicine, St. Louis University School of Medicine, St.
Louis, MO, USA

Introduction: The use of subjective daytime functioning measures can
aid in the understanding of sleep disorders, although the relationship
with objective polysomnography (PSG) variables is not well defined. In-
terestingly, older adults often report lower scores on daytime functioning
estimates, further complicating the interpretation with other sleep mea-
sures. This study attempts to look at the relationship between various
subjective sleep estimates and PSG variables to better understand the
relationship between older adults and daytime functioning estimates.
Methods: A total of 238 patients, ages 55-80 years old who presented
to a Midwestern metropolitan sleep center for diagnostic PSG from No-
vember 2006-June 2007 participated in this study. Participants complet-
ed subjective sleep measures including the Epworth Sleepiness Scale
(ESS), Fatigue Severity Scale (FSS), Clayton Daytime Functioning
Scale (CDFS), and the Pittsburgh Sleep Quality Index (PSQI). Study
criteria include no shift work, no prior sleep disorder diagnosis, and no
split-night studies.

Results: A one-way ANOVA using a split median of habitual sleep du-
ration revealed significant correlations (p< .05) with all subjective mea-
sures, but higher scores were observed on all measures in the group with
less sleep duration. Comparing groups using a one-way ANOVA accord-
ing to severity of arousal index (mild <15/hr, moderate 15-30/hr, severe
>30/hr) demonstrated a negative trend in subjective measures. However,
the mild arousal index group had significantly lower sleep duration. Path
analysis regression revealed that sleep duration fully mediates the sig-
nificant predictive relationship between the CDFS and PSQI (p< .001),
accounting for 55% of the variance.

Conclusion: Interpretation of the results could suggest that daytime
functioning estimates are more sensitive to sleep duration rather than
sleep quality, especially when compared with objective sleep measures.
Underestimation due to habituation of symptoms must also be consid-
ered. Further work in understanding these relationships is needed as well
as consideration of subjective sleep duration with daytime functioning
scales when interpreting level of impairment.
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THE RELATIONSHIPS AMONG COGNITION, FUNCTIONAL
PERFORMANCE, AND NIGHTTIME SLEEP IN NURSING
HOME RESIDENTS WITH DEMENTIA

Cole CS"?, Richards KC**, Beck C>?, Roberson PK®, Lambert C'?,
Furnish A7, Free J, Tackett J

!College of Nursing, University of Arkansas for Medical Sciences,
Little Rock, AR, USA, ?Department of Veteran’s Affairs, Health
Services Research and Development, Little Rock, AR, USA,

3The Polisher Research Institute, Abramson Center for Jewish

Life,, Philadelphia, PA, USA, “College of Nursing, University of
Pennsylvania, Philadelphia, PA, USA, *Department of Geriatrics,
University of Arkansas for Medical Sciences, Little Rock, AR, USA,
*Department of Biostatistics, Colleges of Medicine and Public Health,
University of Arkansas for Medical Sciences, Little Rock, AR, USA,
"Nursing Service, University of Arkansas for Medical Sciences Medical
Center, Little Rock, AR, USA

Introduction: Symptoms of dementia are grouped into four areas: cog-
nition, behavior, function, and affect. One behavioral symptom that may
have additive adverse effects on cognition and function is sleep distur-
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bance. The primary objective of this study was to examine the relation-
ships among cognition, functional performance, and nighttime sleep in
nursing home residents with dementia.

Methods: This descriptive correlational study (n = 90) measured cogni-
tion with the Mini Mental State Examination, functional performance
with the Nursing Home Physical Performance Test and nighttime sleep
with 2 nights of attended polysomnography.

Results: Improved cognition was associated with decreased total sleep
time (TST) (r = -0.21, p < 0.04) and fewer awakenings (r = -0.25, p
<0.02). Improved functional performance was associated with improved
cognition (r = 0.68, p <0 .00) and decreased TST (r = -0.30, p<= 0.00).
Awakenings were categorized by type (respiratory [55%], spontaneous
[39%], bathroom [5%], and periodic limb movements [1%]). Further
analysis determined that fewer respiratory awakenings and a higher
Sa02 nadir were associated with improved cognition (r = -0.24, p <
0.03; r=0.23, p< 0.04). In this sample of persons with dementia 60.8%
had an AHI > 5, indicating a diagnosis of obstructive sleep apnea.
Conclusion: Cognition explained a significant amount of variation in
functional performance in this sample and improved cognition was asso-
ciated with fewer respiratory awakenings and higher SaO2 nadir. In this
sample, improved cognition and functional performance were associ-
ated with decreased TST. Although correlation does not establish causa-
tion, these results suggest the possibility that interventions to decrease
respiratory awakenings and maintain SaO2 have the potential to support
cognition and functional performance.

Support (optional): Sources of support for this study included the
John A. Hartford Foundation, NIH (ROINRAGO07771), NIH (1 K23
NR009492-01A1), UAMS General Clinical Research Center (M01 RR1
4288), and DHHS (RR20146).
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FEASIBILITY STUDY: HOME REACTION TIMES IN
PERSONS WITH ALZHEIMER’S DISEASE (PWAD)
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Introduction: Sleep contributes to optimal cognitive performance and
in healthy people, we know that changes in cognitive performance re-
flect both circadian rhythm and sleep homeostasis. These patterns have
been studied in the laboratory with healthy adults using repeated Psy-
chomotor Vigilance Task [PVT]) trials. Unfortunately, in PWAD, the
unfamiliar laboratory may preclude optimal performance and produce
erroneous results. Therefore, the purpose of this study was to explore
the feasibility of obtaining repeated PVT trials in the home for PWAD.
The research questions were: 1) Can laboratory controls (temperature,
sound, light) be replicated in the home? 2) Where do PWAD perform
PVT trials optimally?

Methods: This study involved two steps: 1) PWAD completed 12 PVT
trials every two hours for two days in alternating sequence, one day in
the laboratory and one in the home, 2) participants were surveyed to
determine preferences.

Results: The sample consisted of five men and six women, average age
78.3. The average Mini Mental State Exam score was 18.2. There were
no significant differences in temperature (t=-0.11, p=-0.92) or sound (t
=-0.12, p=0.91). There were significant differences in light (t =-14.75,
p <0.01). All participants were able to complete all trials. There were no
significant differences in performance between the home and the labora-
tory (good reaction times [t = -0.04, p = 0.73], mean reaction time [t =
.017, p =.99], total errors [t = 0.45, p = 0.65]). Further, 100% of partici-
pants voiced a preference for home testing.
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Conclusion: Home reaction time testing is feasible and laboratory con-
trols can be maintained. There were significant differences between
lighting in the two settings; this difference can be remedied with ap-
propriate task lighting. Performance did not vary between settings and
respecting participant preferences could positively influence participant
recruitment.

Support (optional): Sources of support for this study included the, NIH
(P20 NR009006-0), NIH (1 K23 NR009492-01A1), UAMS General
Clinical Research Center (MO1 RR1 4288), and DHHS (RR20146).
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SLEEP ARCHITECTURE IN PERIMENOPAUSAL AND
POSTMENOPAUSAL WOMEN

Beothy EA', Ratcliffe S.F, Staley BA', Schwab RJ'?, Pien GW'?
!Center for Sleep & Respiratory Neurobiology, University of
Pennsylvania, Philadelphia, PA, USA, ?Sleep Medicine Division, Dept
of Medicine, University of Pennsylvania, Philadelphia, PA, USA,
3Center for Clinical Epidemiology and Biostatistics, University of
Pennsylvania, Philadelphia, PA, USA

Introduction: Women often complain of disturbed sleep during the
menopausal transition. However, using objective measures of sleep
quality, most studies have found either no differences in sleep between
peri- and postmenopausal women, or better sleep among postmenopaus-
al compared to perimenopausal women.

Methods: As part of a longitudinal cohort study of sleep-disordered
breathing in mid-life women, we performed full overnight home poly-
somnography on 60 peri- and postmenopausal women who were current
or former residents of Philadelphia County. If subjects reported a men-
strual period in the past 60 days, the sleep study was performed within 6
days of next onset of bleeding (i.e. early follicular phase). Subjects were
classified as perimenopausal if they had > 2 cycles with changes of > 7
days in cycle length compared to the subject’s baseline, and postmeno-
pausal if they had greater than or equal to 12 months of amenorrhea.
Sleep study data was manually scored by trained PSG technologists
according to standards established by the American Academy of Sleep
Medicine. The Wilcoxon rank sum test for unpaired nonparametric data
was used to compare measurements of sleep architecture.

Results: We studied 38 peri- and 22 postmenopausal women. Although
total sleep time (SD) [333(116) min v 383 (41.4), p=0.20] and sleep
efficiency [80.6(18.3)% v 86.8 (7.8), p=0.62] were higher among post-
menopausal than perimenopausal women, differences were not statisti-
cally significant. Differences in the latency to sleep onset [17.6 (40.5)
min v 11.0(16.9), p=0.70], amount of delta [8.8(11.3) min v 14.0 (16.4),
p=0.40] and REM sleep [60.4(32.1) min v 76.3 (23.9), p=0.23] between
peri- and postmenopausal women were also not significant.
Conclusion: Peri- and postmenopausal women had similar sleep ar-
chitecture measured by home overnight polysomnography. Our results
concur with other studies of objective sleep quality in mid-life wom-
en. However, objective sleep measurements may not fully capture the
subjective experience of good or poor sleep, which may be affected by
menopausal symptoms such as hot flashes or depressive symptoms.
Support (optional): NIH ROTHL085695
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AGE DIFFERENCES IN STAGE 2 SPINDLE DENSITY, BUT
NOT REM DENSITY

Peters KR, Ray L, Smith C

Psychology, Trent University, Peterborough, ON, Canada

Introduction: Previous studies have examined age differences in spin-
dle density and REM density. It is difficult, however, to compare the
magnitude of age differences for these two phasic events as few studies
have examined them in the same participants. The purpose of this study
was to examine age differences in spindle density and REM density in
the same participants.
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Methods: Participants included 22 young adults (17-25 yrs; 10 female)
and 22 elderly adults (62-79 yrs; 12 female). In-home polysomnograph-
ic sleep recordings were performed on two consecutive nights; the data
reported here are from the second night. Stage 2 spindles and REMs
during REM sleep were counted visually. Independent t-tests were used
to compare the two age groups on whole night spindle and REM density
measures. Separate 2(Age: Young, Elderly) by 3(Thirds: First, Second,
Last) mixed ANOVAs were used to determine whether there were age
differences in the density of spindles and REMs across each third of the
night.

Results: The density of Stage 2 sleep spindles was significantly lower
in elderly participants (M=1.96; SD=1.56) than in young participants
(M=4.94; SD=2.006), t(42)=5.40, p<.001. The difference in REM density
between elderly (M=13.22; SD=7.14) and young participants (M=13.12;
SD=5.10) was not significant, t(42)=.05, p=958. There was a significant
Age by Thirds interaction for spindle density, F(2,84)=8.47, p=.002. Al-
though spindle density increased significantly across the night in young
participants, F(2,42)=4.68, p=.032 it dropped significantly across the
night in elderly participants, F(2,42)=5.51, p=.009. For REM density,
only the main effect of Thirds approached significance, F(2,84)=3.03,
p=.062, suggesting a slight increase across the night in both age groups.
Conclusion: Age differences in this study were much more pronounced
for spindle density than for REM density. These results suggest that age
differentially affects the brain areas involved in generating these two
types of phasic events.

Support (optional): This research was funded by the Canadian Insti-
tutes of Health Research and the Natural Sciences and Engineering Re-
search Council of Canada.
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HEART RATE VARIABILITY DURING SLEEP: THE
SLEEPSCORE STUDY

Hall M', Matthews K', Mulukutula S°, Buysse D', Strollo P', Kamarck
T°, Owens J', Reis S°

'Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh,
PA, USA, *Medicine, University of Pittsburgh School of Medicine,
Pittsburgh, PA, USA, 3Psychology, University of Pittsburgh School of
Medicine, Pittsburgh, PA, USA

Introduction: Disturbed sleep is a risk factor for cardiovascular disease
(CVD) morbidity and mortality, yet little is known about the pathways
that link sleep to CVD. We evaluated heart rate variability (HRV) during
sleep and its association with psychological and physiological risk fac-
tors for CVD in mid-life men and women.

Methods: Participants for the SleepSCORE study were recruited from a
larger community-based cohort study, HeartSCORE, which focuses on
nontraditional risk factors for cardiovascular disease including brachial
artery diameter (BAD), peripheral arterial tonometry (PAT), and noc-
turnal blood pressure (BP) dipping. Stress, depression and anxiety were
evaluated in conjunction with in-home PSG. Quantitative HRV was
computed from the Night 2 EKG records of 96 SleepSCORE partici-
pants (mean age 58 years, 51% female, 49% African-American). HRV
and visually-scored sleep were linked in 2-minute epochs to generate
measures of vagal (HF band) and sympathovagal (LF:HF ratio) tone
during NREM sleep. Analyses adjusted for medications that affected
HRV.

Results: Repeated measures ANCOVA revealed that vagal tone in-
creased across the night during NREM sleep (p < .001). The opposite
pattern was seen for sympathovagal tone. Higher perceived stress rat-
ings were associated with decreased vagal tone during the first two sleep
cycles (r=-0.34, p <.001) but were unrelated to vagal tone during the
last two sleep cycles. More modest associations were observed for de-
pression (p’s < .05). Higher sympathovagal tone during NREM sleep
was associated with greater BAD (r=0.33, p <.01). HRV during NREM
sleep was unrelated to hostility, PAT and BP dipping.



Conclusion: Vagal and sympathovagal tone change across successive
NREM sleep cycles. Quantitative HRV profiles during sleep are linked
to several key CVD risk factors including stress, depression and brachial
artery diameter. More work is needed to evaluate the extent to which
these relationships affect disease endpoints such as hypertension or
myocardial infarction.

Support (optional): HL076379, HL076852, AG019362, AG020677,
RR00052, RR024153.
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LATENCY TO STAGE 2 SLEEP INCREASES WITH BOTH
PLMS FREQUENCY AND AGING IN A SLEEP DISORDERS
CENTER PATIENT POPULATION

Leven TH, Vorona RD, Ware J

Division of Sleep Medicine, Eastern Virginia Medical School, Norfolk,
VA, USA

Introduction: Sleep latency, Periodic Limb Movements in Sleep
(PLMS), and arousals increase with age while deep sleep declines. The
goals of this study were to determine 1) if similar changes occur in clini-
cal populations and 2) if increased PLMS are associated with longer
latency for stage 2 sleep (SL2).

Methods: Following IRB approval, this study examined 100 charts in
each of four patient age groups: young (18-34 years), middle-age (35-54
years), old (55-74 years) and old-old (>75 years) that received polysom-
nograms from 2004-2007. Primary variables were stage 2 sleep latency
(SL2), sleep efficiency, arousal index, deep sleep percent, PLMS index,
and sleep apnea index.

Results: Age affected all variables. Means + S.D. from youngest to old-
est groups while controlling for BMI and number of medications were:
Stage 2 latency increased, 19 & 18 minutes to 39 & 40 minutes, p<0.001;
Sleep efficiency declined, 86% + 10 to 66% =+ 17, p<0.001; Arousal In-
dex increased, 31 & 22 to 38 + 22, p<0.003; Deep sleep% declined, 7.6+
7.7 to 1.1 £ 3.5, p<0.001; PLMS index increased, 10 + 13 to 28 + 41,
p <0.001; Sleep apnea index increased, 18 + 31 to 26 + 26, p<.002.
For polysomnographic variables, SL2 more closely correlated with the
PLMS index (r=0.29, p <0.001) than with other measures that might be
expected to delay reaching stage 2 sleep, such as AHI (r =-0.06, ns) and
arousal index (r = 0.09, ns). There was no significant correlation with
SL2 for sex, pre-sleep pain score, BMI, time supine, and low oxygen
saturation although the number of medications did correlate with SL2
(r=0.31, p=0.01).

Conclusion: Even in a sleep disturbed population, aging is associated
with further deterioration of sleep. Additionally, patients with PLMS
have longer latencies to stage 2 sleep.

Support (optional): Internal
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SLEEP AND HEALTH BEHAVIORS IN A MULTI-ETHNIC
SAMPLE OF MIDLIFE WOMEN

Walker RE', Hall MH', Sowers M?, Owens JF', Bromberger J°, Gold
E*, Kravitz HMF, Sanders MH®, Buysse DJ!

Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, PA,
USA, 2Epidemiology, University of Michigan, Ann Arbor, MI, USA,
3Preventative Medicine, Rush Medical College, Chicago, IL, USA,
“Public Health Sciences, University of California Davis, Davis, CA,
USA, SCardiovascular/Behavioral, University of Pittsburgh Medical
Center, Pittsburgh, PA, USA, ‘Pulmonary, University of Pittsburgh
Medical Center, Pittsburgh, PA, USA

Introduction: Complaints of poor and non-restorative sleep increase
during the menopausal transition. Little is known about the extent to
which health behaviors impact sleep disturbances in mid-life women or
the extent to which these differ in women from different racial groups.
In the present study, we evaluated relationships among health behaviors
and sleep in a multi-ethnic sample of mid-life women.
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Methods: Participants were 358 midlife women (167 Caucasians, 133
African Americans, and 58 Chinese) enrolled in the Study of Women
Across the Nation (SWAN) Sleep Study who had complete health be-
haviors and sleep data. Sleep was measured by in-home polysomnog-
raphy (PSG) and self-report sleep quality (PSQI). Alcohol and caffeine
use, smoking and exercise were measured with daily diaries. Smoking
was not evaluated given its low prevalence in this sample. Linear regres-
sion adjusted for age, menopausal status, race and study site.

Results: Women who consumed moderate amounts of alcohol spent
more time asleep (PSG) compared to women who did not consume alco-
hol. Similar to other studies, women who exercised reported better sleep
quality (PSQI) compared to women who did not exercise. Additionally,
results showed an association between race and alcohol consumption
and race and exercise. Caucasians were more likely to consume alco-
hol and engage in exercise compared to African Americans and Chi-
nese. However, racial/ethnic differences in alcohol consumption were
not associated with racial/ethnic differences in time spent asleep. The
low prevalence of alcohol consumption among African American and
Chinese women in this sample may explain this finding. Conversely,
racial/ethnic differences in exercise were associated with racial/ethnic
differences in sleep quality.

Conclusion: Caucasian women engaged in health behaviors associated
with more time spent asleep and better sleep quality. Factors contribut-
ing to racial/ethnic differences in these health behaviors are unknown. It
is important to understand these differences in health behaviors in order
to suggest lifestyle modifications that can promote better sleep in non-
Caucasian groups.

0314

WITHIN-PERSON VARIATION IN SLEEP AND AFFECT

IN SPOUSAL CAREGIVERS OF INDIVIDUALS WITH
ALZHEIMER’S DISEASE

Dubyak P!, McCrae C', Rowe M?, Dzierzewski J'

!Clinical and Health Psychology, University of Florida, Gainesville,
FL, USA, 2College of Nursing, University of Florida, Gainesville, FL,
USA

Introduction: Sleep and affect are typically measured on a daily basis,
but the data are frequently ‘averaged’ to reduce ‘error.” However, studies
now show that daily fluctuations in an individual’s responses (within-
person variation) provide unique, meaningful information that can be
reliably distinguished from error (Hultsch et al. 2000). The present study
examines within- and between-person variability in sleep and affect in
older caregivers.

Methods: 30 participants (M=61.55years, SD=11.20) wore an Acti-
watch-L® (24hs/day) for 7 days and concurrently completed sleep dia-
ries and the PANAS-short. Sleep variables analyzed included: subjective
total wake time(TWTS), objective total wake time(TWTO), and sleep
misperception([TWTS-TWTO]}/TWTO*100).

Results: Variables were de-trended to control for systematic growth and
then indices of between-person variability and within-person variability
were calculated. Results revealed that within-person variability is a sig-
nificant portion of the total variance measured. Specifically, caregivers
varied at least 60% as much within-person as they did between-person in
terms of affect, TWTs, TWTo, and sleep misperception. Bivariate corre-
lations indicated that variability in sleep misperception was significantly
associated with greater overall negative affect (r=.50, p<.01); otherwise,
sleep was not related to affect. Not surprisingly, several sleep variables
exhibited significant within- and between-person associations with each
other [(TWTs/TWTo: within-r=.63,p<.01;between-r=.60,p<.01,)(TWTs/
sleep misperception: within-r=.50,p<.01;between-r=.84, p<.01)]. Posi-
tive and negative affect were significantly associated at the within-per-
son level only (r=.51,p<.01).

Conclusion: This study indicates caregivers’ sleep and affect vary more
day-to-day within an individual than they do between-persons. Surpris-
ingly, neither objective nor subjective nightly wake time was strongly
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related to affect either within- or between-persons. Interestingly, greater
variability in the mismatch between subjective estimates of nightly wake
time and actigraphic estimates was associated with increased negative
affect. Results suggest interventions that decrease daily fluctuations in
sleep perceptions may also reduce negative affect in caregivers, and vice
versa. Future research examining the day-to-day sleep/affect relation-
ship in caregivers is warranted.

0315

NIGHTLY SLEEP PATTERNS IN OLDER ADULTS: NIGHT-
TO-NIGHT FLUCTUATIONS IN THE SLEEP OF OLDER
GOOD-NONCOMPLAINING, GOOD-COMPLAINING, POOR-
NONCOMPLAINING, POOR-COMPLAINING/INSOMNIA,
AND CAREGIVERS

Dzierzewski JM!, McCrae CS', Rowe MP, Marsiske M!, McCoy K,
McNamara J', Dautovich N*

!Clinical and Health Psychology, University of Florida, Gainesville,
FL, USA, Nursing, University of Florida, Gainesville, FL, USA,
3Veteran’s Administration, San Antonio, TX, USA, *Psychology,
University of Florida, Gainesville, FL, USA

Introduction: Experts have commented on the relevance of individual
variability in sleep patterns for broadening our understanding of sleep
(Espie, 1991). While night-to-night fluctuations in sleep have received
some attention in the literature, the majority of research has focused on
other aspects of sleep and then commented on the considerable intrain-
dividual variability observed in the data. The present study quantified
the amount of nightly inconsistency in the sleep of five distinct groups
of older adults and examined the relationship between inconsistency in
sleep and overall amount of sleep.

Methods: 151 community-dwelling older adults, categorized as good-
noncomplaining, good-complaining, poor-noncomplaining, or poor-
complaining/insomnia (McCrae et al., 2003) (M=71.36, SD=7.18) and
42 community-dwelling older adult caregivers (M=65.71, SD=9.62)
wore an Actiwatch for 7 days and concurrently completed daily sleep
diaries.

Results: Indices of between-person variability (Sample Standard De-
viation) and within-person variability (Individual Standard Deviation)
were computed (controlling for systematic growth). All individuals were
found to be highly inconsistent sleepers, objectively and subjectively.
Across the parameters of SOL, WASO, and TST good-noncomplaining
displayed 28% - 179%, good-complaining displayed 39% - 154%, poor-
noncomplaining displayed 77% - 130%, poor-complaining/insomnia
displayed 71% - 108%, and caregivers displayed 73% - 113% of the
amount of between-person variability within-persons. In all groups in-
creased inconsistency in sleep was associated with poorer overall sleep.
Conclusion: The results suggest that characterizing individuals by their
mean sleep may not provide the most accurate estimates of their behav-
ior. Results suggest the need to systematically study how individuals’
sleep varies from night-to-night. Averaging multiple nights of sleep to
produce single indices of sleep parameters overlooks nightly variations
and may result in erroneous findings. Results imply increasing consis-
tency in sleep as a possible treatment avenue.

Support (optional): Research supported by NIH/NIA AG024459-01-
(McCrae, PI).
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SLEEP DISTURBANCES, MOOD AND NOCTURIA IN
COMMUNITY DWELLING ELDERS IN THE US AND
GERMANY

Chasens ER', Vance DE?, Williams LL?, Umlauf MG*

'School of Nursing, University of Pittsburgh, Pittsburgh, PA,
USA, ?School of Nursing, University of Alabama at Birmingham,
Birmingham, AL, USA

Introduction: Sleep disordered breathing (SDB) is commonly associ-
ated with nocturia and declines in daytime functioning and affect. This
study examined the association of SDB, nocturia, and mood in commu-
nity-dwelling elders residing in Germany and the United States.
Methods: A sample of persons age > 60 years (N=1290, male= 39%,
70.75 + 10.47 years, age range 60-101) was recruited using random digit
dialing phone calls to households in the US (n=608, male=35%) and Ger-
many (n=682, male=42%). German and US sub-samples were matched
by age. Subjects responded to a telephone survey that included sleep
disturbance items (sleep duration, trouble falling asleep, trouble main-
taining sleep), SDB symptoms (loud snoring, snorting/gasping, breath-
ing stops), nocturia (frequency) and bladder function items (bladder
emptying, frequency, delaying urination, weak stream, problem starting
urination) and questions related to mood (bothered, poor concentration,
depression, exertion, fearful, lonely, sad, inert, feeling disliked). Indexes
were independently calculated for SDB symptoms, bladder symptoms,
and mood disorder symptoms.

Results: Most elders (85.8%) had acceptable sleep durations (5-8 hours)
and some degree of nocturia (0=22%, 1=22%, >2=56%; mean=2.78 +
2.8). Over 20% reported an inability to return to sleep (> once a week)
after nocturnal voiding. While controlling for age, gender and financial
situation, SDB symptoms had a significant impact on daytime mood
(F[15, 1047]=6.99, p<.0.001). Using a composite index of bladder symp-
toms, elders with more symptoms of SDB had more bladder symptoms
(F[15, 974]=4.13, p<0.001) even when controlling for age and gender.
In a similar analysis, SDB symptoms also predicted greater frequency of
nocturia (F[15, 1041]=2.03, p<0.01).

Conclusion: Even though age, gender and financial situation have an
effect on mood, these data show that SDB plays an important role on
symptoms of impaired mood. Likewise, SDB may also have an impact
on the report of bladder symptoms and nocturia among elderly men and
women.

0317

SLEEP QUALITY AND DEPRESSIVE SYMPTOMS IN
DIVERSE MIDLIFE WOMEN: A LONGITUDINAL STUDY
Minarik PA, Lee K, Cooper B

School of Nursing, University of California, San Francisco, San
Francisco, CA, USA

Introduction: The purpose is to describe changes in subjective sleep
quality in relation to depressive symptoms and patterns over time in
midlife women. Few studies have examined diverse women in the de-
cade prior to menopause.

Methods: This secondary analysis of a longitudinal study (5 years) in-
cluded 347 community-based regularly menstruating women between
40-50 years of age. Women were originally excluded if they were on
hormones, antidepressants or had a hysterectomy. At 6 month intervals,
Pittsburgh Sleep Quality Index (PSQI) assessed sleep quality and Center
for Epidemiological Studies-Depression (CESD) scale was used to indi-
cate frequency of depressive symptoms. Because of non-normal distri-
butions, negative binomial regression models were used to predict PSQI
scores over time.

Results: At baseline, the mean age was 43.5+/-2.4 years. The 88 Afri-
can Americans had higher PSQI scores (6.03+/-3.43, 48% scored great-
er than 5) compared to 160 European Americans (4.98+/-2.67, 32.5%
scored greater than 5) and 95 Latina (5.68+/-3.30, 39% scored greater



than 5) (F2,340= 3.76, p=.024). At baseline, body mass index (BMI)
correlated with PSQI (=228, p<.001) and CESD (r=.180, p=.001). In
the first negative binomial regression model, the significant predictors
were income (p=.003) and ethnicity (African American vs. European
American, p=.026). When CESD was added to the regression model,
significant predictors of PSQI were ethnicity (African American vs.
European American) [Incidence Rate Ratio (IRR)=1.129, p<.05] and
CESD [IRR=1.020, p<.001]. Income was no longer significant. Addi-
tional covariates will be tested in a larger model over time.
Conclusion: When clinicians are assessing and treating women’s sleep
complaints, they should also assess for depressive symptoms. More re-
search is needed about the temporal relationship between sleep quality
and depressive symptoms in midlife women and the interactions of eth-
nicity and socioeconomic status as well as BMI and other health vari-
ables.

Support (optional): Biobehavioral Health in Diverse Midlife Women,
Grant #R01NR0459, Dr. Kathryn Lee, PI, and a predoctoral fellowship
from the Betty Irene Moore Foundation.

0318

THE RELATIONSHIP OF SLEEP STAGES TO COGNITIVE
PROCESSING IN OLDER ADULTS

Luzon A, Hubbard J, Litsch S, O ’Hara R

Psychiatry and Behavioral Sciences, Stanford University, Stanford,
CA, USA

Introduction: There is a significant literature implicating sleep distur-
bance in cognitive functioning (Banks S. et all, 2007). Many studies
find sleep deprivation causes impaired cognition and decreased atten-
tion in children and adults. Sleep in elderly adults is characterized by an
increase in the number of sleep stage shifts, increase in the number of
awakenings and a shift towards the sleep stages 1 and 2. (Normal Sleep,
2007) To date, few studies have examined the relationship of the differ-
ent stages of sleep to cognitive function in later life. In the current study
we aimed to examine this issue.

Methods: 110 community-dwelling older adults paticipated, aged 55 to
90 years, mean age 70.90 years, 64 females and 46 males participating.
All participants were assessed with in-home full ambulatory polysom-
nography (PSG). Which measured the different stages of sleep; namely
REM, Stagel, Stage2, Stage3 and Stage4. Participants were also ad-
ministered a full neuropsychological test battery that tested four main
cognitive domains: Memory with the Rey Auditory Verbal Learning
Test immediate and delayed; Attention with The Symbol Digits Modal-
ity Test and The Stroop Color-Words Test; Visuo-spatial ability by The
Judgment of Line Orientation Test; and Verbal Ability using the Boston
Naming Test.

Results: A Multivariate analysis found a significant association between
the percentage of time spent in Stage 3 and 4 sleep and performance on
the measure of memory (P<.02) and attention (P<.009), after controlling
for age. Older individuals who had a greater percent of Stage 3 sleep had
significantly higher performance on the measure of attention. Although
very few participants had Stage 4 sleep, those that did had significantly
better performance on the measure of delayed recall, independent of
age.

Conclusion: Independent of age, different stages of sleep appear to
differentially impact cognitive function in older adults. Implications of
these findings for the literature will be discussed.

Support (optional): Research supported by NIA (AG 18784 and AG
17824), NIMH funding (MH 070886), and the Research Service of the
VAPAHCS.
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RELIABILITY OF POLYSOMNOGRAPHY DATA IN ELDERS
WITH DEMENTIA

Harris ML, Richards KC??, Cole CS!, Enderlin C', Kleban M°
!College of Nursing, University of Arkansas for Medical Sciences,
Little Rock, AR, USA, 2Abramson Center for Jewish Life, Polisher
Research Institute, Philadelphia, PA, USA, 3School of Nursing,
University of Pennsylvania, Philadelphia, PA, USA

Introduction: Randomized controlled trials of pharmacological and
behavioral interventions to improve sleep in elders with dementia have
often failed to show statistically and clinically significant improvements.
High night-to-night variability in sleep, limb movements, and breathing
of elders with dementia may partially account for these non-significant
findings. The purpose of this study was to determine the estimated reli-
ability of polysomnography (PSG)-derived sleep quality measures, the
periodic limb movement index (PLMI), and the apnea-hypopnea index
(AHI) across two nights.

Methods: Attended PSG, using standard methods, was carried out in
the homes of persons with dementia for two consecutive nights. All non-
rapid eye movement sleep (NREM) stages were collapsed into NREM.
The measures on the two nights of data were examined by a random ef-
fects model (Stata: xtreg, maximum likelihood) program. The analyses
allowed us to estimate the reliability of the PSG measurements using the
Spearman-Brown estimations.

Results: There were 19 females and 41 males and their mean Mini-
Mental State Examination Score was 20.02. Using a .70 cut-point for
reliability, AHI, PLMI, and wake after sleep onset were reliable based on
two nights. The Spearman-Brown indicated that 3 nights of PSG would
be needed for total sleep time. Four nights of PSG would be needed
for minutes NREM and REM. The variable sleep efficiency would need
from 5 - 6 nights of PSG to reach the .70 cut-point for reliability. Sleep
onset latency was totally unreliable.

Conclusion: Multiple nights of PSG are needed for reliable sleep quali-
ty data in persons with dementia. Wake after sleep onset, AHI, and PLMI
are the most reliable variables.

Support (optional): Sources of support for this study included the
Veterans Administration (VA NRI 01-077-1) and the John A. Hartford
Foundation.
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POSSIBLE RESTLESS LEGS SYNDROME PREDICTS
NIGHTTIME BEHAVIORAL DISTURBANCES IN ELDERS
WITH DEMENTIA

Richards KC

"Polisher Research Institute, Abramson Center for Jewish Life, North
Wales, PA, USA, *School of Nursing, University of Pennsylvania,
Philadelphia, PA, USA

Introduction: Nocturnal behavioral disturbances are prevalent among
elders with dementia. We hypothesized that nighttime behavioral distur-
bances may be associated with obstructive sleep apnea syndrome, peri-
odic limb movement disorder, and restless legs syndrome (RLS).

Methods: A sleep technician conducted two overnight attended poly-
somnography (PSG) studies in the homes of the 60 participants (41
males). Within one week, a trained research assistant (RA) observed par-
ticipants continuously in their homes for 3 nights (19 hours) for night-
time behavioral disturbances using the Cohen-Mansfield Agitation In-
ventory. We used these observations to calculate behavioral disturbances
per hour[Behavioral Disturbance Index (BDI)].The RA also observed
for specific RLS behaviors, such as rubbing the legs every 5 minutes.
RA interrater reliability ranged from .90 - .95. One registered polysom-
nographic technologist, blinded to BDI, scored the overnight PSG stud-
ies. Since older adults with dementia often do not have the cognitive
skills to answer the RLS diagnostic interview questions, 2 RLS experts
independently rated each participant as possible RLS or no RLS based
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on the following data: 1) diagnoses and medications, 2) caffeine and
alcohol intake, 3) chief sleep complaint (from caregiver and/or elder),
4) RLS diagnostic interview per caregiver, 5) polysomnography data
including apnea-hypopnea index (AHI) and periodic limb movement
index (PLMI), and 6) RA observations of RLS signs. The experts were
blinded to the BDIs. The BDI was the dependent variable in zero-order
and multiple regressions. Only significant zero-order r’s with the BDI
criteria were used in the multiple regressions. Square-root adjustments
substantially improved BDI normality; the AHI predictor required a log
transformation.

Results: Mean age was 79.05 years (s.d. = 6.03) and mean Mini-Mental
State Examination (MMSE) score was 20.02 (s.d. = 7.33). The most
common behavioral disturbance was general restlessness. RLS, MMSE,
and log AHI significantly predicted BDI (R2 = .31, N =57, F(3,53) =
9.40, p =.000). All three predictors were uniquely significant.
Conclusion: Possible RLS, a lower MMSE and a lower AHI were as-
sociated with objectively measured nighttime behavioral disturbances,
such general restlessness and wandering, in elders with dementia. Valid
objective diagnostic measures for RLS and effective treatment may re-
duce nighttime behavioral disturbances and improve quality of life of
elders with dementia.

Support (optional): VA Health Services Research and Development
Program
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SLEEP HABITS, EMOTIONAL DISTURBANCE, AND ADHD
IN HIGH SCHOOL FRESHMAN

Danner FW, Gilman R

Educational and Counseling Psychology, University of Kentucky,
Lexington, KY, USA

Introduction: The trend toward fewer hours of sleep among adoles-
cents is accelerating and there is growing concern about the rise of aca-
demic, psychological, and behavioral problems during the high school
transition. This study focuses on the relations between hours of sleep
and academic performance, motivational states, emotional problems,
and ADHD symptoms among high school freshman.

Methods: A total of 882 grade nine students provided information about
their sleep habits and school grades and completed psychological and
behavioral assessments from the Behavior Assessment System for Chil-
dren, Second Edition (BASC-2) and the Children’s Academic Intrinsic
Motivation Inventory. A global indicator of emotional disturbance was
computed from the BASC-2 subscales social stress, anxiety, depression,
and sense of inadequacy. Elevated scores on this index (70 or above)
“almost always signal the presence of serious emotional disturbance”
(Reynolds and Kamphaus, 2004). An ADHD composite index was com-
puted by combining the inattention and hyperactivity subscales. Scores
exceeding 70 on this index indicate that the student is at risk for a di-
agnosis of ADHD. Linear and logistic regression analyses were used
to test the degree of association between sleep hours and gpa, intrinsic
motivation, emotional disturbance, and ADHD.

Results: Students reported sleeping, on average, 7.6 hours per school
night with 48% reporting less than 8 hours. After controlling for gen-
der and race/ethnicity, hours of sleep per school night were significantly
positively associated with gpa and intrinsic motivation, and significantly
negatively associated with clinically significant levels of emotional dis-
turbance and ADHD. Each additional hour of sleep on school nights
lowered the odds of scoring in the clinically significant range of emo-
tional disturbance and ADHD by 25% and 34%, respectively.
Conclusion: Insufficient sleep among adolescents may not only contrib-
ute to lower grades and intrinsic motivation but may also increase the
odds of serious levels of emotional and behavioral disturbance.

0322

SLEEP RESTRICTION FOR ONE WEEK REDUCES INSULIN
SENSITIVITY MEASURED USING THE EUGLYCEMIC
HYPERINSULINEMIC CLAMP TECHNIQUE

Buxton OM"3, Paviova MK??, Reid E', Simonson DC"?, Adler GK'*
'Department of Medicine, Brigham and Womens Hospital, Boston,
MA, USA, *Department of Neurology, Brigham and Womens Hospital,
Boston, MA, USA, 3Harvard Medical School, Boston, MA, USA

Introduction: Sleep restriction appears to have adverse effects on glu-
cose metabolism. The purpose of this study was to determine the effects
of sleep restriction, with and without modafinil treatment, on insulin
sensitivity.

Methods: Healthy, non-obese adult men 20-35 years of age (n=20, BMI
21-30 kg/m?, fasting plasma glucose levels of 90+1 mg/dL) were studied
in a randomized, double-blind, placebo-controlled clinical trial includ-
ing an 12-day inpatient admission to a General Clinical Research Center.
Subjects were scheduled to 10 hours/night of time in bed for one week
while at home (pre-study) and for the first 3 inpatient nights (‘sleep re-
plete’ baseline). Subjects were then limited to 5 hours/night of time in
bed for 7 days (“sleep restriction’). Subjects were randomized to receive
modafinil (300 mg/day; 200 mg at 0600, 100 mg at 1300 hrs) or placebo
during the week of sleep restriction. Diet was controlled for micro- and
macro-nutrient content and calories. Each subject underwent two eugly-
cemic hyperinsulinemic clamps performed at the end of the sleep replete
baseline, and after 7 days of sleep restriction. Regular human insulin
was infused at 40 mU per meter® of body surface area per min for 3 hrs
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with variable infusion of 20% dextrose to maintain blood glucose at 5.0
mmol/l. Insulin sensitivity (mg glucose/kg/minute) was calculated from
the last hour of the procedure in (mg glucose)/(kg body weight)/(min-
ute). Data was analyzed by non-parametric statistical tests and results
reported as mean+SEM.

Results: Sleep restriction reduced insulin sensitivity from a baseline
7.4+0.8 mg/kg/min to 6.7+0.8 mg/kg/min with placebo (Wilcoxon
P<0.05) and from 7.1+0.9 mg/kg/min to 6.14£0.7 mg/kg/min with
modafinil. There was no difference in the change in insulin sensitiv-
ity with sleep restriction between placebo (-10+4%) and modafinil
(-12+£7%) treatments. The mean change in insulin sensitivity due to
sleep restriction, compared to the sleep replete baseline, was -11+4%
(P=0.002), across all subjects. Changes in insulin sensitivity could not
be explained by changes in 24-hr urinary epinephrine or afternoon/eve-
ning salivary free cortisol levels.

Conclusion: Sleep restriction (5 hrs/night) for one week significantly
reduces insulin sensitivity in non-obese, healthy men whereas treatment
with modafinil during sleep restriction had no effect on insulin resis-
tance. These data support the hypothesis that reduced sleep duration in-
creases risk for obesity and diabetes by increasing insulin resistance.
Support (optional): investigator-initiated research support: Cephalon
Inc.; NIH M01-RR02635

0323

TOPOGRAPHY OF THE EFFECTS OF A PER3
POLYMORPHISM ON ALPHA ACTIVITY IN REM SLEEP
UNDER BASELINE AND RECOVERY CONDITIONS

James LM, Viola AU, Archer SN, Dijk D

Surrey Sleep Research Centre, University of Surrey, Guildford, United
Kingdom

Introduction: EEG characteristics are among the most heritable traits
in humans. We previously reported that individuals homozygous for the
longer allele of a variable number tandem repeat (VNTR) polymorphism
in PER3 have increased alpha activity during REM sleep under both
baseline conditions and during recovery from acute sleep deprivation.
Alpha activity during REM sleep is known to vary across EEG deriva-
tions and to be most pronounced in occipital derivations. We investi-
gated whether this polymorphism affects the topographical distribution
of alpha activity in REM sleep and compared its effects to those of sleep
deprivation.

Methods: The dynamics of alpha activity in REM sleep were assessed
in 24 healthy volunteers who were homozygous for either the long
(PER35/5) or short allele (PER34/4) of a PER3 VNTR. Sleep EEG in
frontal, central, parietal and occipital brain regions was recorded during
baseline sleep and recovery sleep, after a 40h constant routine.

Results: During baseline sleep, PER35/5 participants displayed greater
theta- alpha activity in all derivations. Thus EEG power density differed
significantly between the two genotypes in frontal (7-12Hz, P<0.05), cen-
tral (8-11Hz, P<0.05) parietal (8-10Hz, P<0.05) and occipital (9-10Hz,
P<0.05) derivations. Repeated measures ANOVA revealed a significant
interaction between genotype, derivation and frequency (P=0.02). A
very similar pattern was seen during recovery sleep, although smaller
differences were also present in slow wave and beta ranges. In contrast,
sleep deprivation led to an increase in EEG activity in REM sleep over
slow wave and theta activity ranges (Frontal: 2-4Hz; Central 2-5Hz; Pa-
rietal 2-7Hz and occipital 3-5Hz, P<0.05).

Conclusion: The polymorphism has a robust effect on EEG activity in
REM sleep, which is most pronounced in alpha activity in occipital and
parietal derivations which contrasts the effects of sleep deprivation and
implies that the polymorphism affects aspects of the EEG that are sepa-
rate from the effects of sleep homeostasis.

Support (optional): This work was supported by a BBSRC grant (BSS/
B/08523)
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0324

CUMULATIVE EFFECTS OF REPEATED SLEEP
RESTRICTION ON THE METABOLIC PHENOTYPE OF RATS
Everson CA

Neurology, Medical College of Wisconsin, Milwaukee, WI, USA

Introduction: A single episode of sleep restriction lasting 10 days has
previously been shown to result in a negative energy balance in rats. The
purpose of the present study was to investigate physiological adaptations
in response to repeated sleep restriction over time. Changes in food in-
take and body weight were determined during six consecutive cycles of
10 days of sleep restriction followed by 2 days of sleep recovery over a
10-week period, as a first step in studying effects of sleep restriction on
the metabolic phenotype.

Methods: Rats with electrodes for sleep recordings were housed in
Bergmann-Rechtschaffen disk apparatuses. Sleep restriction (SR, N=10)
for each of the six 10-day cycles was produced by applying a 6-sec am-
bulatory requirement according to a schedule previously shown to heav-
ily fragment and reduce sleep by nearly 40%. Locomotor control (LC)
rats (N=10) received the same ambulatory requirement of 26% of time,
only scheduled in consolidated periods to permit uninterrupted sleep.
Sleep recovery was allowed for 2 days after each of the six 10-day SR or
LC periods. Weight and food intake were measured daily.

Results: Each SR cycle resulted in greater food intake and lower weight.
During Cycle 6, the change from baseline peak 48-hr food intake was
+311 (73.2 SD)% and the change in weight was -15 (6.3 SD)% in SR
rats, compared with +160 (26 SD)% and +8.4 (5.8 SD)% for LC rats
[t16=8.2 and t18=6.1, P<0.001]. The trajectories of food intake increas-
es and weight losses in SR rats were arrested during recovery sleep peri-
ods. Two SR rats died during the 6th cycle, despite both having obtained
partial sleep throughout and having consumed 50 to 235% of baseline
food intake just 24 hr beforehand. All SR rats developed abnormalities
of the skin and fur, and loss of fattiness in depots and connective tissue.
LC rats remained healthy.

Conclusion: Short-term sleep restriction in humans and rats previously
has been shown to result in, among other signs, decreased circulating
leptin, a reliable marker of a negative energy balance. The present results
show that the effects of repeated sleep restriction are cumulative and
that severe consequences ensue if recovery sleep is insufficient. Consis-
tent with restrictions of nutrition or hydration, chronic sleep restriction
results in metabolic dysfunction and severe pathology. The progressive-
ness of the changes suggest that less persistent sleep restriction also un-
dermines health and promotes disease.

Support (optional): The National Heart, Lung and Blood Institute

0325

SLEEP EXTENSION IMPROVES ALERTNESS AND
PERFORMANCE DURING AND FOLLOWING 7 NIGHTS OF
SUBSEQUENT SLEEP RESTRICTION

Rupp TL, Reichardt R, Wesensten NJ, Balkin TJ

Behavioral Biology, Walter Reed Army Institute of Research, Silver
Spring, MD, USA

Introduction: The effects of one week of sleep extension on perfor-
mance and alertness during a subsequent week of sleep restriction, and
during a 5-day post-restriction recovery period, were determined.

Methods: Eleven males and 13 females [mean (SD) age = 25 (6.5)
years] were randomly assigned to either an Extended [10 hours time
in bed (TIB)] (n = 12) or Habitual [mean (SD) = 7.09 (0.7)] (n = 12)
sleep group for one week followed by one baseline, seven sleep restric-
tion (3 hours TIB), and five recovery nights (8 hours TIB). Throughout
baseline, restriction, and recovery, volunteers were administered the
Psychomotor Vigilance Task (PVT), Maintenance of Wakefulness Test
(MWT), and Stanford Sleepiness Scale (SSS) between 0800 and 1800.
PVT speed (1/RT) and lapses (RTs > 500 ms), MWT latency (minutes
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to 3 epochs stage 1), and SSS ratings were analyzed using mixed-model
ANOVA and post-hoc t-tests (Bonferroni correction).

Results: Sleep latency was longer for Extended v. Habitual sleep groups
(p < 0.05) on Day 1. During restriction, PVT performance and alert-
ness declined in both groups, but declines were faster for the Habitual
group (p < 0.05). During recovery, Extended group PVT performance
was restored to baseline after the first recovery night, although alertness
scores remained low. For the Habitual group, PVT performance failed to
recover, although SSS and MWT scores were restored to baseline after
1-2 nights of recovery sleep.

Conclusion: One week of sleep extension improved resilience during
subsequent sleep restriction, and facilitated recovery thereafter - show-
ing that nightly sleep duration exerts long-term (days, weeks) effects.
Neurobiological changes underlying these effects may relate to changes
in adenosine receptor density as a function of nightly sleep duration.

0326

ACUTE SLEEP DEPRIVATION AUGMENTS COCAINE
SEEKING AND TAKING IN RATS

Puhl MD', Fang J, Grigson PS'

"Neural & Behavioral Sciences, Penn State University College of
Medicine, Hershey, PA, USA, *Psychiatry, Penn State University
College of Medicine, Hershey, PA, USA

Introduction: Substance abuse is a major concern within the United
States, compounded by the propensity of many addicted individuals to
relapse. The clinical literature suggests sleep deprivation is a factor that
can induce relapse in humans. Despite the prevalence of sleep depriva-
tion in our society, the effect of this factor on relapse has received rela-
tively little attention in the laboratory, and currently no animal model
exists. The present study developed the first rodent model to begin to
address this question.

Methods: Forty-two naive male Sprague-Dawley rats were trained to
self-administer cocaine and then were divided into two sub-populations:
low drug-takers (n=20) and high drug-takers (n=22). Extinction train-
ing followed, and then the effects of sleep deprivation (0, 4, or § h) on
drug-induced reinstatement and on the motivation to work for drug were
tested.

Results: Interestingly, while acute sleep deprivation did relatively little
to augment behavior in the highly motivated high drug-taking rats, it
reliably elicited drug-seeking and drug-taking behaviors in the previ-
ously unresponsive low drug-taking group. Thus, acute sleep depriva-
tion caused a decrease in inter-infusion interval (i.e., the amount of time
between infusions became shorter), a decrease in load-up latency (i.e.,
the amount of time to self-administer the first five infusions became
shorter), and an increase in goal-directed behavior (i.e., efforts were fo-
cused more exclusively upon the active than the inactive spout).
Conclusion: These data are the first to demonstrate a direct link be-
tween sleep deprivation and drug relapse and, in so doing, provide a new
model to study the neural mechanisms by which sleep deprivation may
facilitate the acquisition and reinstatement of drug-seeking behavior. In
addition, these findings also have profound clinical implications, and
may shed light on a heretofore unrecognized factor in the early transition
from substance use to substance abuse.

0327

ROLE OF ALPHA-1-ADRENORECEPTORS IN REM SLEEP
MODULATION DURING RECOVERY FROM TOTAL
SLEEP DEPRIVATION AND ITS POSSIBLE THERAPEUTIC
APPLICATION IN DEPRESSIVE ILLNESS

Sangam S, Jha SK

School of Life Sciences, Jawaharlal Nehru University, New Delhi,
India

Introduction: Sleep deprivation (SD) increases the expression of sever-
al types of genes in the brain, including those of neurotransmitter recep-



tors. But the physiological implication of synaptic receptor up-scaling
after SD is not understood. Additionally, the central monoamine enhanc-
ing drugs and SD are currently used to cure depressive illness; but an
increased rapid eye movement sleep (REMS) density during recovery
after SD reflects a poor response to sleep-restriction mediated psycho-
therapy for depression. Here, we report that REMS is inhibited by inac-
tivating alpha-1-adrenoreceptors during recovery sleep after 6 hour-SD;
which could have possible therapeutic application in depressive illness.
Methods: Male Sprague-Dawley rats (n=5) were prepared for poly-
somnographic recordings. After recovery, the same animal was stud-
ied under seven groups (experiments adequately spaced-out): baseline,
non-SD+vehicle, SD, non-SD+prazosin (lower/higher dosage) and
SD+prazosin (lower/higher dosage). Sleep was recorded from 1PM -
7PM in baseline and non-SD groups. In SD groups, rats were sleep de-
prived from 7AM - 1PM and allowed to recover from 1PM - 7PM. Sleep
was recorded continuously during these periods. Two different dosages
of prazosin (2 mg/kg and 4 mg/kg) and vehicle were injected (i.p.) at the
end of SD. Changes in sleep measures were compared statistically (one-
way ANOVA, tukey posthoc test).

Results: Prazosin, an alpha-1-adrenoreceptor blocker, inhibited REMS
dose dependently only during recovery after SD. The mean+S.E.M.
of sleep measures in different groups were; baseline—NREMS:
46.70+3.93, REMS: 8.93+0.72, Wake: 44.364+4.40; non-SD+vehicle—
NREMS: 47.04+1.98, REMS: 7.93+1.10, Wake: 45.01+2.00; SD—
NREMS: 61.58+2.89** REMS: 13.63+1.47*, Wake: 24.77+3.90**;
non-SD+prazosin(2mg/kg)—NREMS: 53.8246.54, REMS: 7.58+1.28,
Wake: 38.60+6.25; SD-prazosin(2mg/kg)—NREMS: 63.63+6.60%*,
REMS: 4.15+1.27, Wake: 32.21+6.80; non-SD+prazosin(4mg/
kg)—NREMS: 61.72+4.13*%, REMS: 5.73+2.01, Wake: 32.55+5.31;
SD+prazosin(4mg/kg)—NREMS: 70.37+4.53** REMS: 2.23+1.22**,
Wake: 28.13+4.46**. (¥*=p<0.05; **=p<0.01).

Conclusion: Our results suggest the significance of alpha-1-adrenore-
ceptor modulation after SD, resulting in restricted appearance of REMS
during recovery and its possible therapeutic use for depressive illness.
Support (optional): Generous help and support from Dr. B.N. Mallick
is highly acknowledged.

0328

METYRAPONE AND CORTICOSTERONE DECREASE SLOW
WAVE SLEEP IN PARADOXICAL SLEEP-DEPRIVED RATS
Machado RB, Tufik S, Suchecki D

Psychobiology, Univ Fed Sao Paulo, Sao Paulo, Brazil

Introduction: In order to evaluate the role of corticosterone on the sleep
rebound induced by paradoxical sleep deprivation (PSD), rats were
treated with corticosterone or with the corticosterone synthesis inhibitor,
metyrapone, throughout the 96h period of PSD.

Methods: Male Wistar rats were implanted with electrodes for record-
ing of sleep-wake cycle during a baseline condition and 72h recovery
period following a 96h of PSD. Corticosterone (Smg/kg; s.c.) or me-
tyrapone (100mg/kg; i.p.) were administered twice/day (at 7:00h and
19:00h + 1 injection at the end of PSD). Plasma concentrations of ACTH
and corticosterone were assessed, together with sleep parameters and
compared to appropriate control groups. Statistical analysis was pre-
formed by ANOVAs followed by Newman-Keuls tests.

Results: PSD+metyrapone-treated animals did not present the corticos-
terone rise induced by PSD and their levels were very similar to con-
trol (CTL) animals, whereas ACTH levels were 9 fold higher than CTL
(p<.0001) and 4 fold higher than PSD+vehicle-treated rats (p<.0001).
On the contrary, PSD+corticosterone-treated rats exhibited plasma
levels that were 82% higher than PSD+vehicle (p<.03) and 304.39%
higher than CTL group (p<.0001). ACTH levels were 3.5 fold lower
than CTL (p<.04) and 8.7 lower than PSD-vehicle (p<.0001) groups.
Despite no alterations on paradoxical sleep, both treatments de-
creased slow wave sleep (low amplitude: PSD+metyrapone: -22.81%;
p<.01; PSD+corticosterone: -40.34%; p<.0004; and high amplitude:
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PSD+metyrapone: -37.43% (p<.0002); PSD+corticosterone: -17.28%;
(p<.02), however the slow wave activity (1-4Hz) was increased in
PSD-+corticosterone (+72.46%; p<.01), during the first 12h (lights on)
of sleep recovery when compared to PSD+vehicle group.

Conclusion: These results indicate that the increase in the activity of
the HPA axis impairs SWS homeostasis. By inhibiting corticosterone
synthesis and, consequently, freeing the system from negative feedback,
metyrapone induced increased CRH release (reflected by elevated by
ACTH levels), which impairs SWS. The treatment with high dose of
corticosterone also modulates SWS recovery, probably via activation of
GR subtype receptors.

Support (optional): AFIP, FAPESP/CEPID# 98/14303-3, FAPESP#
04/02213-2, CNPq.

0329

INFLUENCE OF SLEEP DEPRIVATION AND RECOVERY
SLEEP ON 24 HOUR ENERGY EXPENDITURE

Christopher JM!, Edward ML?, Perreault L?, Eckel RH?, Wright KP!
"Department of Integrative Physiology, Sleep and Chronobiology
Laboratory, University of Colorado-Boulder, Boulder, CO, USA,
“Department of Medicine, Division of Endocrinology, Diabetes, and
Metabolism, University of Colorado, Denver, School of Medicine,
Aurora, CO, USA

Introduction: A proposed function of sleep is that it contributes to ener-
gy homeostasis (e.g., by conserving energy), but little research has been
done to study this proposed function of sleep in humans. The aim of this
study was to determine the metabolic costs of missing one night of sleep
and of recovery sleep on 24h energy expenditure.

Methods: Seven healthy participants (5 men, 2 women), aged 22.434+4.76
(Mean+SD), maintained an ~8h per night sleep schedule for one week
at home and consumed an outpatient isocaloric diet for three days prior
to an ~90h GCRC protocol. Following an 8h sleep disorders screen-
ing night, subjects lived in a whole room indirect calorimeter and were
scheduled to a 16 h wakefulness:8 h sleep baseline, followed by 40h
of total sleep deprivation and 8h recovery sleep. Subjects were studied
under modified constant routine conditions of dim light (< 8lux) dur-
ing scheduled wakefulness, constant ambient temperature, bedrest and
polysomnographic recordings. Breakfast, lunch, dinner, snack, sleep and
wake times were scheduled relative to habitual waketime as determined
by at home actigraphy recordings.

Results: Twenty-four hour energy expenditure was significantly
greater during the first 24h of sleep deprivation compared to the 16h
wakefulness:8h sleep baseline (p<0.05); whereas, 24h energy expendi-
ture was significantly lower during sleep deprivation hours awake 25-40
and 8h recovery sleep compared to baseline (p<0.05). The largest differ-
ences in energy expenditure between 24h days occurred at night.
Conclusion: Missing one night of sleep increases 24h energy expendi-
ture, whereas recovery sleep decreases 24h energy expenditure indicat-
ing that alteration of sleep homeostasis influences energy use. Although
energy expenditure during sleep has been reported to be lower compared
to pre-sleep wakefulness, this is the first study to quantify the metabolic
costs of staying awake all night and of recovery sleep following total
sleep deprivation.
Support (optional):
MOIRRO00051

Sleep Research Society Foundation, NIH
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0330

THE SLEEP-DEPRIVED BRAIN AT REST: A DOUBLE-
DISSOCIATION IN ABNORMAL “DEFAULT-MODE”
ACTIVITY

Gujar N', Hu P!, Yoo S°, Walker MP'

'Psychology, UC Berkeley, Berkeley, CA, USA, 2Radiology, Harvard
Medical School, Boston, MA, USA

Introduction: To date, the sleep-deprived brain has principally been
characterized by examining dysfunction during cognitive-task perfor-
mance. Far less attention has been afforded to the possibility that sleep
deprivation may be as, if not more, accurately characterized on the basis
of abnormal resting-state or “default-mode” brain activity. Here we ex-
amine whether one night of sleep deprivation disruptions the canonical
signature of resting-state brain activity and connectivity.

Methods: Twenty-cight health young subjects were randomly assigned
to either a sleep-control group or sleep-deprivation group (who re-
mained awake for 35hr prior to scanning). The event-related fMRI ses-
sion involved a picture-slide learning task, interspersed by fixation trials.
Analysis focused on these baseline fixation periods, thereby mapping
the resting-state of brain activation.

Results: With both groups combined, there was archetypal resting-state
activity in the anterior cingulate (ACC), posterior cingulate (PCC), me-
dial temporal and superior parietal cortex. However, when compared
between groups, a remarkable double-dissociation emerged, with signif-
icantly stronger resting-state activation in the ACC in the sleep-control
group, yet greater PCC activity in the deprived group; patterns that were
predictive of subsequent memory performance. Indeed, activity in these
regions alone discriminated sleep-deprived from sleep-control subjects
with a 93% sensitivity and 92% specificity. Finally, connectivity analy-
sis revealed that these ACC-PCC differences significantly altered rest-
ing-state connectivity networks between the two groups, most evident in
sensory thalamic regions.

Conclusion: The state of sleep deprivation appears to be associated with
dysfunctional alterations in the resting-state of brain activation, with
doubly-dissociable changes in anterior versus posterior cingulate activ-
ity. Moreover, these different resting-state patterns were not only associ-
ated with subsequent behavioral performance, but also with marked al-
terations in ensuing neural connectivity, suggesting that such changes are
functional, not epiphenomenal. Thus, the brain-state of sleep deprivation
maybe as accurately characterized by impaired regulation of/disengage-
ment from resting-state activity, as it is impaired on-task activity.

0331

EXPERIMENTAL SUPPRESSION OF SLOW WAVE SLEEP
IS ASSOCIATED WITH INCREASED HUNGER AND
DECREASED VIGOR AND MOOD

Broussard J"?, Van Cauter E'?, Tasali E'*

'Committee on Molecular Metabolism and Nutrition, University of
Chicago, Chicago, IL, USA, *Department of Medicine, University of
Chicago, Chicago, IL, USA

Introduction: In the course of normal aging, a marked reduction in slow
wave sleep (SWS) and an increased risk of weight gain occur during the
transition from young adulthood to midlife. While there is epidemiolog-
ic and laboratory evidence to indicate that reduced sleep duration may
increase the risk of obesity, it is not known whether reduced sleep gual-
ity could also have deleterious effects on appetite regulation. The pres-
ent study examines the impact of 2 nights of SWS suppression without
change in sleep duration on hunger, vigor and mood in young adults.

Methods: Thirteen healthy lean normal sleepers (mean age: 24+/-1
years; 4 women) were studied under two conditions (baseline, SWS
suppression) with controlled caloric intake and activity in a randomized
crossover design. The baseline condition involved recording undisturbed
sleep for two consecutive nights (B1,B2). In the SWS suppression con-
dition, sleep was continuously monitored and acoustic stimuli (1000-
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2000Hz, 40-110dB) were administered during NREM sleep to suppress
SWS for two consecutive nights (S1,S2). At the end of each condition,
subjects completed 10-cm visual analog scales for hunger and vigor, and
the Positive and Negative Affect Schedule (PANAS) for mood every 2
hours from 16:00 to 22:00.

Results: The amount of SWS was markedly decreased (min; 87+/-10
on baseline vs 6+/-1 on S1, 10+/-2 on S2, p<0.0001) despite no differ-
ences in total sleep time (min; 473+/-6 on baseline vs 465+/-4 on S1,
473+/-4 on S2; p=0.36). Two nights of SWS suppression, as compared
to baseline, was associated with a 19% increase in hunger ratings (mean
+ SEM, 5.1+4/-0.5 vs 4.3+/-0.4; p=0.03), 22% decrease in vigor ratings
(5.6+/-0.5 vs 7.2+4/-0.3; p<0.0001), and 11% decrease in positive affect
(2.34/-0.2 vs 2.5+/-0.2; p=0.02). There was no change in negative affect
(1.14/-0.1 at baseline vs 1.1+/-0.1 after SWS suppression; p=0.90).
Conclusion: These findings provide the first evidence that suppression
of SWS without a decrease in total sleep time is associated with increased
hunger and, similar to sleep restriction, suggest that disruptions in sleep
quality may also be involved in excessive food intake and weight gain.
Our data also suggest that a reduction in SWS due to a disorder such as
sleep-disordered breathing may result in increased daytime sleepiness
and lower mood.

0332

EVALUATING WORKING MEMORY TASKS UNDER SLEEP
DEPRIVATION CONDITIONS

Pilcher JJ, Fawver BJ, Bourgeois EM

Psychology, Clemson University, Clemson, SC, USA

Introduction: Working memory is generally considered to be a basic
underlying cognitive mechanism that permits higher order cognitive
processing. The purpose of the current study was to determine whether
short-term sleep deprivation had a differential effect on visual versus
verbal working memory.

Methods: Twenty-five participants (age: 21.1 + 2.6) completed a num-
ber of tasks under sleep deprivation conditions. Code Substitution was
a visual working memory task requiring participants to match symbols
with numbers. Participants first completed a practice session of the task
and then completed 2 memory conditions: an immediate recall session
and a delay recall session 8 minutes later. The Clemson Verbal Substitu-
tion Task was a verbal working memory task requiring participants to
match 2 words. The Verbal Substitution task also consisted of a practice
session, an immediate recall and a delay recall condition. Different ver-
sions of each task were administered four times during 30 hours of acute
sleep deprivation.

Results: A 2x4 ANOVA was completed on percent accuracy on the two
tasks across the four administrations (time). Percent accuracy on both
tasks decreased significantly (p=.001) across time during the practice
condition. Percent accuracy was significantly greater on Code Substi-
tution than Verbal Substitution (p=.001) and decreased significantly on
both tasks (p=.001) across time during the immediate recall condition.
Percent accuracy was also significantly greater on Code Substitution
than Verbal Substitution (p<.001) and decreased significantly on both
tasks (p<.001) across time during the delay recall condition. The inter-
action (task*time) was not significant under any of the 3 testing condi-
tions.

Conclusion: The current results suggest that sleep deprivation negative-
ly affected verbal working memory more than visual working memory.
These results suggest that acute sleep deprivation could have previously
unrecognized effects in many of our current work environments where
employees are frequently “knowledge workers” and are required to
work with language on many levels to successfully complete their as-
signed tasks.

Support (optional): This research was funded in part by the Center for
Advance Study of Language at the University of Maryland and by the
Creative Inquiry Program at Clemson University.
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REGIONAL SLOW-WAVE SLEEP HOMEOSTASIS IN THE
PIGEON (COLUMBA LIVIA)

Lesku JA', Martinez-Gonzalez D', Wilzeck C°, Rattenborg NC'

ISleep and Flight Group, Max Planck Institute for Ornithology,
Seewiesen, Starnberg, Germany, 2Johann Wolfgang Goethe-Universitiit,
Frankfurt, Germany

Introduction: The hallmark of mammalian slow-wave sleep (SWS)
homeostasis is an increase in low-frequency EEG power density dur-
ing SWS following extended periods of wakefulness. We recently dem-
onstrated that birds also show a compensatory increase in SWS-related
low-frequency power in response to sleep deprivation (Martinez-Gonza-
lez et al. JSR. In press). However, it is unclear if this increase can occur
regionally in the avian brain as a function of prior use during wakeful-
ness.

Methods: Seven adult homing pigeons (Columba livia) were housed
individually on a 12L:12D photoperiod. Electrodes were implanted over
the hyperpallium (i.e., visual Wulst) of each hemisphere. EEG and video
were recorded for 48 hrs. The first 24 hrs served as a baseline; 4 hrs
after lights-on on the second day, the birds were kept awake for 8 hrs.
During sleep deprivation, the right eye was oriented towards a monitor
showing video of wild birds and the left eye was occluded. Because each
hyperpallium receives projections primarily from the contralateral eye,
we predicted that the left hyperpallium would show a greater increase
of SWS-related low-frequency power density relative to the right hy-
perpallium.

Results: As predicted, during the first 3 hrs of recovery, the increase in
low-frequency (1.56 - 4.30 Hz) power density during SWS was signifi-
cantly greater in the left hyperpallium when compared to the right hyper-
pallium (paired t-tests: P <0.05). The time spent in SWS during this 3 hr
period was not significantly different from baseline (P > 0.40).
Conclusion: We demonstrated previously that birds show a mammali-
an-like increase in SWS-related low-frequency power density following
sleep deprivation. Here, we show that unilateral visual stimulation in
birds sleep-deprived for 8 hrs results in an asymmetrical rebound in low-
frequencies during SWS, with the increase being greatest in the visually
stimulated hemisphere. These results indicate that, as in mammals, low-
frequency power density during SWS is a function of regional brain use
during prior wakefulness.

Support (optional): This study was supported by the Max Planck So-

ciety.
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PHENOTYPIC NEUROBEHAVIORAL RESPONSES TO SLEEP
RESTRICTION: RELATIONSHIP TO COGNITIVE AND
SUBJECTIVE MEASURES

Goel N, Lakhtman L, Banks S, Dinges DF

Division of Sleep and Chronobiology, Department of Psychiatry,
University of Pennsylvania School of Medicine, Philadelphia, PA, USA

Introduction: Differential vulnerability to sleep loss assayed by neu-
robehavioral responses has recently been demonstrated in subjects un-
dergoing sleep restriction. This study investigated the various relation-
ships between our neurobehavioral PVT phenotype variable and standard
cognitive and subjective measures in response to sleep restriction.

Methods: N = 155 healthy adults (M=29.9y + 7.0y; 80 women) com-
pleted 2 baseline sleep nights (TIB=10h) followed by 5 sleep restriction
nights (TIB=4h) in a laboratory under carefully controlled conditions.
The 10-min Psychomotor Vigilance Test (PVT), Digit Symbol Substi-
tution Task (DSST), Digit Span working memory capacity test (DS),
Karolinska Sleepiness Scale (KSS), and “Fresh-Tired” visual analog
scale (VAS) were administered every 2h during wakefulness on all
days. Neurobehavioral phenotypic responses to sleep restriction were
characterized using a mean difference PVT lapses/trial metric. This con-
tinuous metric is calculated as the mean deprivation lapses/trial (using
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all deprivation bouts) — mean baseline lapses/trial (using all baseline
bouts), whereby lapses were defined as > 500 ms response time. Differ-
ence scores were similarly calculated for DSST (total number correct),
DS (forward and total number correct), KSS, and VAS. Spearman’s rho
correlation coefficient analyses quantified the various relationships be-
tween measures.

Results: The DSST (rho=-0.51, p<0.001), and forward (rho=-0.26,
p<0.001) and total correct (tho=—0.22, p=0.006) DS scores showed sig-
nificant negative relationships to the difference lapses/trial phenotype.
By contrast, KSS scores showed a significant positive relationship to the
PVT phenotype (rho=0.20, p=0.01); VAS fatigue scores were also posi-
tively correlated but did not reach significance (tho=0.14, p=0.08).
Conclusion: Subjects most severely affected by sleep restriction as
manifested in greater increases in lapses during PVT performance also
had the greatest cognitive throughput (DSST) and memory capacity
(DS) deficits in response to sleep restriction, and the greatest increases in
sleepiness and fatigue self-rated scores. Psychometric properties, learn-
ing components and shared biology may all contribute to the observed
relationships.

Support (optional): Supported by the National Space Biomedical Re-
search Institute through NASA NCC 9-58 and by NIH NR004281 and
CTRC ULIRR024134.
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A PERIOD 3 POLYMORPHISM PREDICTS FMRI ASSESSED
BRAIN RESPONSES FOLLOWING SLEEP LOSS

Vandewalle G', Archer SN°, Wuillaume C', Balteau E', Degueldre C',
Luxen A', Maquet P!, Dijk D’

ICyclotron Research Center, Université de Liege, Liege, Belgium,
2Surrey Sleep Reseach Centre, University of Surrey, Guildford, United
Kingdom

Introduction: A variable number tandem repeat polymorphism in the
clock gene PERIOD3 (PER3) is a genetic marker for inter-individual
differences in effects of sleep loss. Individuals homozygous for the
longer repeat (PER35/5), previously associated with morningness, are
more susceptible than individuals homozygous for the shorter allele
(PER34/4). It was hypothesized that the effects on cognitive decline
during sleep loss are mediated through the polymorphism’s effects on
sleep homeostasis, rather than on circadian phase. However, the brain
bases of the effects of this polymorphism on cognitive performance are
unknown.

Methods: Fifteen PER344 and 13 PER355 healthy individuals were re-
cruited solely on the basis of their PER3 genotype. Brain responses to an
auditory 3-back working memory task were recorded in 4 fMRI sessions
during 2 separate visits. In each visit, they were recorded in the evening
and the following morning. In one visit they slept in the laboratory be-
tween both sessions, while in the other, they remained awake (24h sleep
deprivation). Sleep deprivation and sleep visits were counterbalanced
within and between genotypes.

Results: Performance and fMRI results showed that subjects could per-
form the task in all 4 sessions and were affected by sleep deprivation.
FMRI data revealed striking differences between PER34/4 and PER35/5
in the changes in brain responses observed after 24h of sleep depriva-
tion, even though performance did not yet differ significantly between
the genotypes. In PER34/4 activity increased in frontal and temporal
cortices and in the thalamus, cerebellum, and parahippocampus. In con-
trast, PER35/5 exhibited marked deactivations in frontal, temporal, pari-
etal and occipital cortices and no activations.

Conclusion: The ability to recruit higher cognitive prefrontal areas af-
ter extended wakefulness is maintained in PER34/4 but not in PER35/5
individuals. These data provide a brain basis for genetically determined
inter-individual differences in susceptibility to sleep loss.

Support (optional): FNRS, FMRE, PAI/IAP, ULg, Wellcome Trust
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CHANGE IN NEURAL NETWORKS FOLLOWING TOTAL
SLEEP DEPRIVATION AND RECOVERY SLEEP

McKenna BS"3, Meloy MJ?*, Wetherell LA®, Stricker JL**, Drummond
SP1,3,4

'SDSU/UCSD Joint Doctoral Program in Clinical Psychology, San
Diego, CA, USA, 2Research Service, VA San Diego Healthcare
System, San Diego, CA, USA, *Psychology Service, VA San Diego
Healthcare System, San Diego, CA, USA, *Psychiatry, University of
California, San Diego, San Diego, CA, USA

Introduction: We previously reported specific neural networks involved
in verbal learning (including bilateral inferior frontal gyri and left supe-
rior and inferior parietal lobes) and showed that one night total sleep
deprivation (TSD) alters the connections among regions within these
networks. Here, we extend these a priori models across a second night
of TSD and two recovery nights.

Methods: Thirty-three subjects (age=23.9+5.1yrs; 14F) performed both
Easy and Hard versions of the verbal learning task during FMRI while
well-rested (WR), after 36 and 62hrs TSD, and after each of 2 recovery
nights (REC1, REC2). SEM using a y2 test and RMSEA was used to test
the models. ARMSEA was used to examine the relative strength of each
path within the models.

Results: For Easy words, the model significantly fit the data for each
condition. The model fit the WR data the best, with decreased model
fit for all TSD and REC conditions. For Hard words, the model signifi-
cantly fit the data only during WR and 36hrs TSD, with WR model fit-
ting better. The model did not fit after 62hrs TSD or either REC. Overall,
compared to the WR condition, the relative strengths of various connec-
tions within the models changed and varied depending on the length of
TSD and REC sleep.

Conclusion: Results confirm the influence of task difficulty on neural
networks and show difficulty interacts with length of TSD and REC.
For Easy words, we observed weakening of several connections but
strengthening of (compensation in) intra-parietal connections after 36hrs
TSD, weakening of the entire network after 62hrs TSD, partial return
of connection strength after REC1, and return only to the 36hrs TSD
pattern after REC2. For Hard words, we saw compensation in frontal-
parietal connections after 36hrs TSD, but weakening in the network in
all other conditions, suggesting the brain may use alternative networks
when heavily taxed.

Support (optional): VA VISN 22 Mental Illness Research Education
and Clinical Center, DAMD17-02-1-0201, NIH M01 RR00827
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PROSTAGLANDIN E2 INCREASES DURING PROLONGED
TOTAL SLEEP DEPRIVATION (TSD) AND IS ASSOCIATED
WITH INCREASED SPONTANOUS PAIN IN HEALTHY
VOLUNTEERS

Haack M, Lee E, Cohen DA, Mullington JM

Neurology, Beth Israel Deaconess Medical Center and Harvard
Medical School, Boston, MA, USA

Introduction: The development and augmentation of pain under con-
ditions of insufficient sleep duration and quality is increasingly recog-
nized, but it is still an open question which mechanisms are responsible
for the pain-enhancing effect of sleep loss. Prostaglandins are critical
mediators in sensitizing the pain system and are involved in the regula-
tion of sleep-wake behavior. Thus, they may be excellent candidates in
mediating sleep loss-induced pain. Here, we investigated whether pain
developing throughout sleep deprivation is related to changes in prosta-
glandin E2 production.

Methods: Following two 8h-baseline nights of sleep, 31 healthy partici-
pants were randomly assigned to either 88 hours of TSD (N=20) or three
nights of 8h-control sleep (23-07h; N=11). Starting on the 2nd base-
line day, participants were equipped with intensive recording devices
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to monitor blood pressure, temperature, EEG, and blood and urine were
also collected. Computerized visual analog scales (VAS) were presented
every 2 hours to assess emotional well-being and regional (e.g. headache,
backpain) and generalized physical symptoms (e.g. body pain, physical
discomfort). Single self-rated pain items were compiled to a global pain
variable. Prostaglandin E2 (PGE2) was measured in 24h-urine samples
at baseline and again for a 24h-period following 48 hours of sleep depri-
vation. Values were calculated as amount per 24h-urine output.
Results: Spontanous pain increased throughout three days of TSD by
9%, compared to an increase of 2% in the 8h-sleep condition (p<0.01
for interaction effect), reaching significance after the first night of TSD
(p<0.01), and dropping back to baseline values after recovery sleep of
12 hrs. The amount of subjective stress (N=13) increased by 14% in the
TSD condition, compared to an increase of 8% in the sleep condition.
After controlling for stress ratings, the pain response to TSD remains
significant (p<0.01). Urinary PGE2 levels (N=11) increased from base-
line to the third night of TSD from 1593+/-404 ng/day to 2528+/-571 ng/
day (mean +/-SEM) in 10 out of 11 participants (p<0.005). Sleep loss-
induced increases in spontanous pain were positively correlated with
change in PGE2 levels (R=0.63, p<0.03).

Conclusion: The current preliminary findings support the hypothesis hat
the development of spontaneous pain in response to TSD is of inflam-
matory origin, involving a prostaglandin-mediated pathway. Analyses
are underway to determine PGE2 levels in the remaining sleep-deprived
and control participants.

Support (optional): National Institutes of Health (HL075501, GCRC
grant RR01032).
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DISTURBED SLEEP, PSYCHOLOGICAL DISTRESS, AND
LIFE SATISFACTION IN A COLLEGE SAMPLE

Danner FW!, Staten RR?

"Educational and Counseling Psychology, University of Kentucky,
Lexington, K, USA, 2College of Nursing, University of Kentucky,
Lexington, KY, USA

Introduction: Sleep disruption has been associated with a number of
health and daytime functioning problems, especially among adolescents
and young adults. College students, in particular, are notorious for poor
sleep and there is growing concern that this may significantly impact the
quality of their university experience and their overall life satisfaction.
This study uses structural equation modeling (SEM) to test the hypoth-
esis that sleep disruption increases psychological distress which, in turn,
lowers life satisfaction.

Methods: A comprehensive health and psychological functioning ques-
tionnaire was administered to 240 undergraduates. Measures included
questions concerning sleep disruption, 21 items from the Depression
Anxiety Stress Scale (DASS-21), 7 items from the Rosenberg Self-Es-
teem scale, and 4 items from the Brief Multidimensional Students’ Life
Satisfaction Scale. First- and second-order confirmatory factor analyses
were conducted to establish that the factor structures of the three DASS
scales and the Self-Esteem scale were such that these scales both reflect-
ed separate facets of psychological distress and contributed to a higher-
order distress factor in this group of college students. SEM procedures
were used to test the proposed causal model.

Results: Three sleep discontinuity questions comprised a latent variable
“Disturbed Sleep”; seven items each for depression, anxiety, stress, and
low self-esteem comprised a latent variable “Psychological Distress”;
four items reflecting satisfaction with social, academic, extracurricular,
and overall university experiences comprised a latent variable “Life Sat-
isfaction”. Disturbed sleep was significantly related to increased psy-
chological distress which, in turn, was significantly related to lower life
satisfaction. The direct effect of disturbed sleep on life satisfaction was
not significant, but the indirect effect of disturbed sleep (due to its ef-
fects on psychological distress) accounted for 45% of the variance in
life satisfaction.



Conclusion: Sleep disruption is strongly related to life satisfaction
among college students and this relation is mediated through sleep dis-
ruption’s effect on psychological distress.
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EFFECTS OF SLEEP DEPRIVATION, SLEEP SATIATION,
AND AD-LIBITUM SLEEP CONDITIONS ON DAYTIME
SLEEP LATENCIES, DROWSINESS, AND VIGILANCE TASKS
IN COLLEGE STUDENTS

Arzouman AK, Sherrill C, Tu T, Cardell C, Hyde PR, Dement WC,
Kushida CA

Center of Excellence for Sleep Disorders, Stanford University,
Stanford, CA, USA

Introduction: Since individuals have varying total sleep time (TST),
people with reduced TSTs are expected to have short daytime sleep
latencies; conversely, individuals with increased TSTs are expected to
have long daytime sleep latencies. Young adult subjects’ objective and
subjective TSTs, during ad-lib sleep (AL), partial sleep deprivation (SD),
and sleep satiation (SS), were compared to their MSLT results. Further
comparisons included subjects’ TSTs to results of their sleepiness scales,
daily sleep logs, peak drowsiness assessments, and vigilance tasks, plus
subjects’ sleepiness rated by observers.

Methods: 12 college students (7F,5M) were divided into 3 groups: AL,
usual sleep-wake pattern; SD, a 2-h delayed bedtime, with usual morn-
ing time awakening (MTA); and SS, a 2-h advanced bedtime, with usual
MTA. Subjects were separated into 3 teams, each consisting of 2 subject-
blinded observer pairs. Stanford sleepiness scale (SSS) scores and ac-
tivities were noted at 1/2-h intervals. Daily sleep amounts by sleep logs
and actigraphy, sleep quality, alertness levels, and peak drowsiness times
were recorded. Observers rated subjects using the SSS at 1/2-h intervals
and recorded peak drowsiness times. After 3 nights in each condition,
MSLT and vigilance tasks (4-Choice, SteerClear) were conducted.
Results: The MSLT latencies for subjects with shorter TSTs were longer
than those for subjects with higher TSTs (r = -0.85). In general, subjects
with the shortest TST had higher SSS scores in the SD condition vs. AL
and SS, and these subjects reported peak drowsiness more frequently
during SD. SSS scores by observers confirmed that the low AL TST
subjects were most affected (i.e., highest SSS scores) during SD. SSS
and MSLT results showed no time-of-day effects. No consistent patterns
were detected in comparing the TST with SteerClear and 4-Choice re-
sults.

Conclusion: Subjects with less sleep had long MSLT sleep latencies.
Further, subjects with the shortest TSTs for the AL condition had the
shortest TSTs for the SD and SS conditions. Subjects with short AL
TSTs were more sensitive (i.e., higher SSS scores) to less sleep and were
drowsier throughout the day compared to other subjects with higher AL
TSTs, perhaps indicating that these subjects with short TSTs had ef-
ficient sleep and less inherent reserve to compensate for added sleep
loss. There were no meaningful relationships between time of day and
drowsiness, and sleep amounts had no significant effect on vigilance as
measured by the performance tasks.
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SLEEP ADEQUACY ASSOCIATED WITH MORE
HEALTHFUL FOOD CHOICES AND POSITIVE WORKPLACE
EXPERIENCE IN MOTOR FREIGHT WORKERS

Buxton OM'?, Ebbeling CB3?, Stoddard A*, Pereira L°, Yang M,
Quintiliani L°, Sorensen G*°

Brigham and Women’s Hospital, Harvard Medical School, Boston,
MA, USA, *Harvard Medical School, Boston, MA, USA, *Children’s
Hospital, Boston, MA, USA, “New England Research Institutes,
Boston, MA, USA, Dana Farber Cancer Institute, Boston, MA, USA,
“Harvard School of Public Health, Boston, MA, USA

Introduction: Insufficient sleep in a laboratory setting has been asso-
ciated with increased appetite, and in a population study, higher Body
Mass Index (BMI). Other studies have linked sleep difficulties with job
strain and negative workplace experiences. In this study, we test the hy-
pothesis that adequate sleep in motor freight workers is linked to more
healthful eating behaviors and mediates the effects of workplace experi-
ence.

Methods: The Gear Up for Health Study was designed to test a work-
place intervention to promote tobacco use cessation and weight man-
agement using a social-contextual model to describe the roles that work
experiences and job conditions play in shaping worker health behaviors.
Data are from a baseline survey of International Brotherhood of Team-
sters members employed at 8 trucking terminals affiliated with the Motor
Freight Carriers Association. Eligible permanent employees worked >15
hrs/week as over-the-road truck drivers, pick-up and delivery truck driv-
ers, dockworkers or a combination of these. Bi-variate and multi-variate
regression models examine relationships between sociodemographic
and social context characteristics and health, specifically, the relation-
ships between work environment, sleep adequacy, and dietary choices.
Results: The sample (n=542; response rate of 78%) was 83% white,
49+8 years, with BMI of 30+5 kg/m?. Job satisfaction was 87.5%, but
30% reported job strain (high demand, low control). 51% reprted ade-
quate sleep (often or very often get enough sleep to feel rested). In a first
logistic regression model, no job strain (OR=0.57; 0.38,0.85; p<0.006),
and supervisor support (OR=0.91; 0.86,0.97; p<0.003) were associated
with higher odds of adequate sleep. In a second set of linear regres-
sion models for each of 3 healthful diet choices (Fruits and Vegetables
servings/day, not french fries; Drinks With Added Sugar servings/day;
Sugary Snacks servings/day), at least two of these more healthful eating
choices were significantly associated with education (some college or
more), age, and adequate sleep (all p<0.05). Job strain, hours worked,
supervisor support and job satisfaction were not significant predictors of
food choices when adequate sleep was included in the model.
Conclusion: Adequate sleep is associated with more healthful food
choices in this sample of motor-freight workers, and may mediate in
part the effects of positive workplace experiences.

Support (optional): NIH grant # SR01DP000099-03 (GS).
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AUTOMATIC DETECTION OF CHANGES IN SPEECH
CLARITY DURING SLEEP DEPRIVATION

Boyce S, MacAuslan F, Carr W', Picchioni D*°, Braun A°, Balkin T*
'Naval Medical Research Center, Silver Spring, MD, USA, *University
of Cincinnati, Cincinnati, OH, USA, *Speech Technology and Applied
Research Corporation, Bedford, MA, USA, *Walter Reed Army
Institute of Research, Silver Spring, MD, USA, *National Institute on
Deafness and Other Communication Disorders, Bethesda, MD, USA

Introduction: There is a common perception that speech articulation
becomes more “sloppy” under sleep deprivation conditions. To date,
these impressions have been difficult to quantify in a time-efficient man-
ner. We present an automated method for detecting abrupt changes in
the speech spectrum that reflect important articulatory events, and thus
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the degree to which speech is spoken clearly. We applied this method to
speech recorded in a sleep deprivation protocol.

Methods: Participants were recorded reading aloud a standard 3-para-
graph passage at intervals over a 28-hour period of sleep deprivation.
The continuous acoustic signals (about 1.5 minutes of speech) from the
first (FIRST) and last (LAST) sessions were submitted to our automat-
ed analysis method for detecting abrupt acoustic events, or landmarks
(Stevens, 1991). A parallel analysis was performed on speech recorded
by subjects using maximally intelligible (CLEAR) and typical (CON-
VERSATIONAL) speaking styles. While both CLEAR and CONVER-
SATIONAL styles of speech are intelligible under ordinary speaking
conditions, CLEAR speech is more carefully articulated, and more intel-
ligible, under challenging listening conditions.

Results: There was a strong and statistically significant difference be-
tween speech recorded by subjects in the FIRST and LAST conditions.
These results resembled in kind differences found between CLEAR and
CONVERSATIONAL speaking styles.

Conclusion: Subtle changes in speech production occur during sleep de-
privation, and these changes follow well-established patterns of change
in articulatory clarity and intelligibility. Detection of these changes via
automatic procedure has the potential to improve monitoring of sleep-
related changes in performance.

Support (optional): NHLBI (086689) to SB.
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EFFECT OF SLEEP DEPRIVATION ON NEURAL
ACTIVATION DURING LANGUAGE COMPREHENSION AND
PRODUCTION

Carr W', Picchioni D*?, Balkin TP, Matute F'**, Deng H'3, Paggi
M"S Braun AR’

"Naval Medical Research Center, Silver Spring, MD, USA, *National
Institute on Deafness and Other Communication Disorders, Bethesda,
MD, USA, Walter Reed Army Institute of Research, Silver Spring,
MD, USA, “George Washington University, Washington, DC,

USA, SThomas Jefferson High School for Science and Technology,
Alexandria, VA, USA, ‘Uniformed Services University of the Health
Sciences, Bethesda, MD, USA

Introduction: Sleep deprivation impairs a range of cognitive abilities
but its effect on language ability is not commonly studied. Impairment
on a Word Fluency task (word production, phonological similarity) fol-
lowing sleep deprivation has been reported (Harrison & Horne, 1997),
but sentence-level language production and language comprehension
following sleep deprivation have not been comparatively studied. We
report results from a functional magnetic resonance imaging (FMRI)
study of neural activation during word- and sentence-level, comprehen-
sion and production language tasks following sleep deprivation.
Methods: Eighteen healthy, right-handed, native North American Eng-
lish-speaking participants (8 male, 10 female, average age 25 years)
completed a series of language tasks during FMRI in 2 conditions: 15
hours after sleep (NORMAL) and 39 hours after sleep (SLEEP DE-
PRIVED). FMRI scans were conducted between 9 p.m. and 10 p.m. The
16-minute series of language tasks was comprised of 4 serial 4-minute
tasks: 1) word comprehension (word v. non-word discrimination; but-
ton press response), 2) sentence comprehension (grammatically correct
v. incorrect sentence discrimination; button press response), 3) word
production (generate words that begin with a seed letter; overt speech
response), and 4) sentence production (generate sentences that include
with a seed verb; overt speech response). All stimuli for language tasks
were auditory.

Results: Button press responses during language comprehension were
scored for accuracy, and overt speech responses during production were
scored by count of generated items. Behavioral performance on the 4
language tasks was maintained between NORMAL and SLEEP DE-
PRIVED conditions. Neural activation showed expected decrease with
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sleep deprivation during language comprehension and unexpected in-
crease during language production.

Conclusion: These results are novel in the study of sleep deprivation ef-
fects on language and are further support for task specificity of changes
in neural activation following sleep deprivation (e.g., Drummond et al.,
2005).
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THE RELATIONSHIP BETWEEN BODY WEIGHT AND
SLEEP DURATION AND QUALITY

Moreau V, Hans I, LeBlanc M, Morin CM

Universite Laval, Quebec, QC, Canada

Introduction: The link between the rise of obesity and the decline of
sleeping hours in modern societies suggests a potential role for sleep in
weight regulation. Most epidemiological studies examining this ques-
tion have focused on sleep duration without considering the potential
role of sleep quality. The present study seeks to examine the relationship
between weight and both sleep duration and quality.

Methods: Data were derived from a larger study examining the natural
history of insomnia in a population-based sample of French-speaking
residents of the province of Quebec. Participants were individuals with
and without insomnia (870 adults, mean age = 43.7 years, 60% women)
who completed questionnaires assessing sleep, physical and mental
health, lifestyles habits, and demographics. Sleep duration was self-re-
ported from a single item. Measures of insomnia and sleep quality were
derived from the Insomnia Severity Index (ISI) and Pittsburgh Sleep
Quality Index (PSQI). Body mass index (BMI) was calculated from self-
reported height and weight. Participants were categorized into normal
weight (BMI < 25; 53.9%), overweight (BMI > 25 and < 30; 30.2%),
and obese (BMI > 30; 15.9%). These groups were then compared on
sleep quality and duration variables.

Results: Mean self-reported sleep durations for normal weight, over-
weight, and obese individuals were 7.27 (SD = 1.24), 7.25 (SD = 1.16),
and 7.14 (SD = 1.27) respectively. Mean ISI scores were 7.25 (SD =
5.6), 6.55 (SD =5.37), and 7.47 (SD = 5.91) for the same three groups,
respectively. Mean PSQI scores were 5.54 (SD =3.33), 5.08 (SD =3.2),
and 5.67 (SD = 3.52) for the same three groups, respectively. There were
no group differences on measures of sleep duration, sleep quality, or in-
somnia severity; however, when the analyses were conducted separately
by age and gender groups, it was found that obese women, aged 35-50
years, slept significantly less than normal weight and overweight women
of the same age.

Conclusion: These results, which are not entirely consistent with previ-
ous studies, suggest that the sleep and obesity relationship may be spe-
cific to certain age and gender subgroups.

Support (optional): Research supported by a Canadian Institutes of
Health Research grant (# 42504).

0344

RECOVERY SLEEP AFTER PARTIAL SLEEP DEPRIVATION:
BENEFICIAL EFFECTS ON DAYTIME SLEEPINESS,
PERFORMANCE AND IL-6 LEVELS

Tsaoussoglou M'?, Basta M', Lin H', Bixler EOQ', Pejovic S', Chrousos
GP?, Vgontzas A’

"Hershey Medical Center, Hershey, PA, USA, 2Endocrinology, Medical
University of Athens, Athens, PA, USA

Introduction: One week of modest sleep restriction (from 8h to 6h of
sleep/night for 1 wk) impacts adversely sleepiness, performance and
inflammatory cytokines. Many individuals in modern societies try to
overcome these adverse effects by extending their sleep during non-
work days, usually on weekends. The aim of this study was to assess
objectively this common practice, i.e. two days of extended (“recovery”)
sleep following one week of sleep curtailment.



Methods: Ten young, healthy, normal sleepers, mean age + SE 24.9+1.3
years, were studied for 13 consecutive nights in the sleep laboratory. The
first 4 nights served as baseline nights (8 h/night), followed by 6 nights
of partial sleep restriction (6h/night), followed by 3 recovery nights
(10h/night). Daytime sleepiness [Multiple Sleep Latency Test (MSLT)]
and serial plasma cytokines’ levels were measured on days 4 (baseline),
10 (after one week of sleep restriction) and 13(after 2 nights of recovery
sleep).

Results: Preliminary analysis showed that sleep latency in MSLT was
significantly decreased after restriction, compared to baseline overall
(p=0.001). Sleep latency improved significantly after recovery sleep,
compared to restriction overall (p<0.0001). Also 24-hour plasma levels
of IL-6 increased significantly during the sleep restriction period where-
as they dropped to baseline after two nights of extended recovery sleep.
(2.6pg/ml vs 3.2pg/ml vs 2.4pg/ml p<0.05).

Conclusion: Extended recovery sleep of two days reverses the impact
of one work-week of mild sleep restriction on daytime sleepiness and
fatigue and IL-6 secretion. These data suggest that IL-6 levels corre-
spond to sleepiness/alertness in humans, following sleep restriction and
recovery respectively. The common sleep pattern alternating weekday
restriction/weekend recovery sleep may lead to intermittent low grade
inflammation of which long-term sequelae are unknown.
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SLEEP, SLEEPINESS AND NEUROCOGNITION IN 12-HOUR
NURSES: PRELIMINARY RESULTS

Geiger Brown J', Rogers V', Trinkoff AM', Kane R3*, Scharf S$*’
'Work and Health Research Center, University of Maryland School
of Nursing, Baltimore, MD, USA, *Pulmonary and Critical Care
Medicine, University of Maryland School of Medicine, Baltimore,
MD, USA, *Neuropsychology, Baltimore VA Medical Center,
Baltimore, MD, USA, “Neurology, University of Maryland Medical
System, Baltimore, MD, USA, *Sleep Disorders Center, University of
Maryland Medical System, Baltimore, MD, USA

Introduction: Shifts of 12 hours or more are common among ICU
nurses, combined with a compressed workweek to maximize time off.
Such schedules may cause fatigue-related decrements in nurses’ atten-
tion, vigilance and executive functioning. Partial sleep deprivation and
associated neurocognitive decline over successive workdays has been
studied under laboratory conditions, but real-world studies of nurses
performance are lacking. This paper presents early findings of a study
examining achieved sleep, sleepiness, and neurocognitive performance
in nurses over 3 successive 12-hour workdays.

Methods: We recruited a convenience sample of female RNs working 3
consecutive 12-hour shifts preceded by 2 days off. Sleep was measured
by actigraphy, with alarms cueing input of the Karolinska Sleepiness
Score every two hours during their work shift. Neurocognitive tests
(Walter Reed PVT, ARES battery) were delivered post shift using a
personal digital assistant. Nurses with a high prior probability of sleep
apnea were excluded (Berlin Scale).

Results: 46 nurses were screened and 26 qualified for the study, with
65% of disqualifiers for elevated Berlin score. Twenty nurses completed
the protocol. Mean age of those enrolled was 40.1 (24-57) years. Total
sleep times (TST) were short, with 39% below 6 hours between shifts,
and the shortest sleepers having sleep broken into segments. TST did not
influence cognitive throughput during the first two shifts, but had a sig-
nificant influence on the third consecutive 12-hour shift. Overall, sleepi-
ness scores were low, showed circadian variation, and did not correlate
with TST. Yet catch-up sleep was seen at the end of the work cycle. Data
collection is ongoing and data will be provided incorporating additional
results.

Conclusion: Sustained shifts with compressed schedules resulted in
partial sleep deprivation over work days, with some decrements in neu-
rocognition observed.
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Support (optional): NIOSH R21-OH008392 (Geiger Brown), K12
MDCRSA (Geiger Brown)
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IMPAIRED SLEEP, WORK SCHEDULE AND HOME
DEMANDS IN NURSES

Geiger Brown J, Trinkoff AM, Rogers V, Brubaker A

Work and Health Research Center, University of Maryland School of
Nursing, Baltimore, MD, USA

Introduction: Work schedules that contain long shifts, mandatory over-
time, and quick returns (work with <10 hours between shifts) can influ-
ence the quality and amount of sleep amount obtained. Excessive work
demands also can produce slow unwinding, interfering with sleep qual-
ity. In addition, home demands can also interfere with obtaining needed
rest. This study describes the association between work schedules and
home demands on restless or insufficient sleep in a large population-
based sample of registered nurses (RNs).

Methods: Data were analyzed from Wave 1 of a longitudinal survey of
RN (N=2273). Work schedule variables included hours per day and per
week, days per week, weekends/month, shift typically worked, quick re-
turns, mandatory overtime, on-call, and circadian mismatch. Sleep was
measured by two items: “My sleep was restless” and “I got less sleep
than I thought I should” with responses dichotomized to 3 or more nights
per week as the indicator. Respondents were also asked about home de-
mands including time spent on childcare, dependent elderly care, and
domestic chores. Bivariate odds were estimated for each work schedule
item in relation to sleep.

Results: Restless sleep was predicted by workdays > 12 hours long (OR
1.56, 95% CI 1.11-2.19), quick returns (1.66, 1.03-2.69), and manda-
tory overtime at least weekly (1.63- 1.17-2.26). Insufficient sleep was
predicted by nightshift (1.63, 1.17-2.27), weekend work (OR 1.33-1.46
by frequency) quick returns (OR 1.61 to 2.04 by frequency), manda-
tory overtime (1.49, 1.09-2.05), and circadian mismatch (OR 1.51, 1.22-
1.87). Child and eldercare and housechold chores also interfered with
sleep.

Conclusion: Sleep quality and amount were negatively influenced by
adverse work schedules and additional home demands. These results
have implications for both worker and patient safety, as sleep adequacy
affects job performance.

Support (optional): Geiger-Brown- K12 MDCRCDP, Trinkoff- NIOSH
ROIOHO003702
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DIFFERENTIAL EXPRESSION OF CLOCK-RELATED GENES
IN THE CEREBRAL CORTEX OF INBRED MOUSE STRAINS
IN RESPONSE TO SLEEP DEPRIVATION

Pasumarthi RK, Wisor JP, Gerashchenko D, Kilduff TS

Neurobiology, SRI International, Menlo Park, CA, USA

Introduction: Sleep deprivation (SD) results in increased electroen-
cephalographic delta power during subsequent sleep and is associated
with changes in the expression of circadian clock-related genes in the
cerebral cortex (Cx). The rate of increase of non-rapid eye movement
sleep delta power as a function of prior wake duration varies among
inbred strains of mice. We sought to determine whether SD-dependent
changes in clock gene expression parallel strain differences previously
described at the EEG level.

Methods: Three different strains of mice that differ in the magnitude of
the increase in delta power after SD (AKR, C57BL/6 and DBA/2; n=8/
group) were subjected to enforced wakefulness of incremental durations
(2, 4 or 6 h). At the end of SD (ZT6), animals were euthanized and the
brain was dissected. Real-time RT-PCR was used to assess the expres-
sion of circadian clock genes (bmall, clock, cryl, cry2, csnkle, npas2,
perl and per2) in the Cx.
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Results: Changes in expression of the transcripts encoding bmall,
clock, cryl, cry2, csnkle and npas2 occurred in response to SD in a
strain-specific manner. The expression of these genes subsequent to SD
was proportional to the increase in delta power that occurs in inbred
strains: the strain that exhibited the most robust electroencephalographic
response to SD (AKR) exhibited the most dramatic increase in expres-
sion of bmall, clock, cryl, cry2, csnkle and npas2, while the strain with
the least robust electroencephalographic response to SD (DBA/2) ex-
hibited either no change or a decrease in the expression of these genes.
Expression of the perl and per2 was rapidly elevated in all strains after
2 h of SD.

Conclusion: These data demonstrate a molecular concomitant to pre-
viously-described strain differences in the EEG effect of SD, and raise
the possibility that genetic differences underlying clock gene expression
may mediate electroencephalographic differences among these strains.
Support (optional): NIH RO1 HL59658 and R0O1 AG020584.
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EXTENDED DRIVING IMPAIRS NOCTURNAL DRIVING
PERFORMANCES

Sagaspe P'?, Taillard J*3, Akerstedt T, Espié S°, Chaumet G', Bioulac
B33, Philip plL3s

!GENPPHASS, CHU Pellegrin, Bordeaux, France, *MSIS, INRETS,
Arcueil, France, S'UMR-5227, CNRS, Bordeaux, France, “Karolinska
Sleep Institute, Stockholm, Sweden, *Université Bordeaux 2,
Bordeaux, France

Introduction: Though fatigue and sleepiness at the wheel are well-
known risk factors for traffic accidents, many drivers combine extended
driving and sleep deprivation. Fatigue-related accidents occur mainly
at night but there is no experimental data available on the relationship
between duration of driving and nocturnal accidental risk. We studied
whether 2, 4 and 8 hours of nocturnal driving affect differently driving
performance.

Methods: A cross-over study using a balanced repeated design was
planned. Participants drove in 3 nocturnal driving sessions (3-5am,
1-5am and 9pm-5am) on an open highway. Fourteen young healthy men
(mean age [+ SD]=23.4 [£1.7] years) were recruited. Inappropriate line
crossings (ILC) in the last hour of driving of each session (3-5am, 1-5am
and 9pm-5am), sleep variables, self-perceived fatigue and sleepiness
were analyzed.

Results: Compared to the 3-5am driving session, the incidence rate ratio
of inappropriate line crossings increased by 2.6 (95% CI, 1.1 to 6.0;
P<.05) in 1-5am driving session and by 4.0 (CI, 1.7 to 9.4; P<.001) in
9pm-5am driving session. Compared to the reference session (9-10pm),
the incidence rate ratio of inappropriate line crossings were 6.0 (95% ClI,
2.3 to 15.5; P<.001) in the 3-5am driving session, 15.4 (CI, 4.6 to 51.5;
P<.001) in the 1-5am driving session and 24.3 (CI, 7.4 to 79.5; P<.001)
in the 9pm-5am driving session. Self-rated fatigue and sleepiness scores
were both correlated to driving impairment in the 1-5am and 9pm-5am
driving sessions and increased significantly during the nocturnal driving
sessions compared to the reference session.

Conclusion: At night, extended driving impacts on driving perfor-
mances and therefore should be limited. Revision of driving regulations
should take into account these new findings to reconsider the maximal
nocturnal non stop driving duration.

Support (optional): French National Agency for Research (ANR) and
the Program for Research on Transport (PREDIT VIGISIM) for funding
the research.
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RELATIONSHIP BETWEEN NEUROBEHAVIORAL
ASSESSMENTS OF COGNITIVE PERFORMANCE AND
SLEEPINESS AFTER SLEEP RESTRICTION

Banks S, Dinges DF

Psychiatry, University of Pennsylvania School of Medicine,
Philadelphia, PA, USA

Introduction: While it has been widely established that chronic sleep
restriction adversely effects neurobehavioral performance and tests for
sleepiness, the relationship among these measures has not been exam-
ined closely. Five tests that measure different cognitive and performance
domains (vigilant attention, cognitive throughput, ability to resist sleep,
and subjective sleepiness and fatigue) were examined in a sleep restric-
tion protocol.

Methods: N=79 healthy subjects (30+6.6yrs; 47 males) participated in
a laboratory-controlled sleep restriction protocol. Subjects underwent 2
nights of baseline sleep (10h TIB/night) followed by 5 nights of sleep
restriction (4h TIB/night). Subjects completed the Psychomotor Vigi-
lance Task (PVT; vigilant attention), the Digit Symbol Substitution Task
(DSST; cognitive throughput), Profile of Mood States fatigue subscale
(POMST; subjective fatigue) and the Karolinska Sleepiness Scale (KSS;
subjective sleepiness) every 2h during wakefulness, and a modified
Maintenance of Wakefulness Test (MWT; ability to resist sleep) on the
second baseline day (B2) and after the fifth night of sleep restriction
(SR5). Change scores (SR5-B2) were calculated for each test and then
Spearman correlations were calculated.

Results: MWT correlated weakly with KSS (rho=—0.19, p=0.03), while
PVT lapses correlated with DSST (tho=—0.32, p=0.001), KSS (rho=0.39,
p<0.001), and POMSf (rho=0.29, p=0.002). KSS and POMSf were
highly correlated (rho=0.61, p<0.001). All other relationships were not
significant (p>0.05).

Conclusion: Subjective sleepiness (KSS) and fatigue (POMS{) and
Cognitive Throughput (DSST) all co-varied with PVT lapses, while
MWT (ability to resist sleep) only co-varied with subjective sleepiness
(KSS). Some neurobehavioral assessments appear to measure distinctly
separate domains (i.e. DSST vs. MWT). Therefore in order to accurately
assess impairment due to sleep restriction it is important to use a wide
range of assessments that cover several cognitive and performance do-
mains.

Support (optional): NTH NR004281 and CTRC UL1RR024134
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‘SLEEPINESS’ AND ‘FATIGUE’: SEPARATED AT BIRTH?
Insana SP, Montgomery-Downs H

Psychology, West Virginia University, Morgantown, WV, USA

Introduction: High levels of sleepiness and fatigue are well-document-
ed among postpartum mothers. However, the two constructs are often
described interchangeably. The purpose of this study was to explore
whether standard instruments used to measure ‘Sleepiness’ and ‘Fatigue’
identify these two constructs among sleep disturbed postpartum moth-
ers.

Methods: As part of a larger study, mothers (N=24; 28.7 SD+4.7 years,
88% White, with 16.6 SD+2.5 years of education) completed objective
and subjective outcome measures during postpartum weeks 8 through
16. The Psychomotor Vigilance Test (PVT) was completed once daily.
The Epworth Sleepiness Scale (ESS), Stanford Sleepiness Scale (SSS),
and 100-point Visual Analogue of Fatigue (VAF) scale were complet-
ed several times daily. Each measure was averaged across postpartum
weeks 10 and 16 to correspond with administration of the Beck De-
pression Inventory-1I (BDI-II), from which two items were used relating
to loss-of-energy and tiredness-or-fatigue. Exploratory Factor Analysis
with Principle Components Analysis for eigenvalues >1 was calculated.
Results: Postpartum mothers’ average PVT reaction time was 422.7
msec (SE+20.6), they had 16.8% (SE+2.9) lapses and 20.9% (SE+4.2)



fast responses. SSS scores were 3.0 (SE+.18), total ESS scores were 8.7
(SE+.70), and VAF ratings were 53.1 (SE+2.5). BDI-II loss-of-energy
score was .69 (SE+.12) and tiredness-or-fatigue score was .64 (SE+.11).
Four components accounted for 75.8% of the total variance in the mod-
el. Component 1 (44.5%) ‘Sleep Propensity’ included the SSS, VAF, and
four ESS items. Component 2 (14.5%) ‘Psychomotor Performance’ in-
cluded PVT measurements. Component 3 (9.6%) ‘Dozing when Idle’
included the other four ESS items. Component 4 ‘BDI-II Items’ included
the two BDI-II items.

Conclusion: Postpartum mothers had high PVT measures, mean ESS
and SSS scores in the clinical range, and high variance on all measures.
Among postpartum mothers, standard instruments used to measure the
constructs of ‘Sleepiness’ and ‘Fatigue’ reveal four distinct components
that account for a large proportion of variance.

Support (optional): NIH grant R21HD053836
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ROBUSTNESS OF PARAMETERS IN A CIRCADIAN AND
NEUROBEHAVIORAL PERFORMANCE AND ALERTNESS
MODEL SUGGEST TRAIT-LIKE CHARACTERISTICS OF
THE HOMEOSTATIC PROCESS

St. Hilaire MA, Klerman EB

Analytic and Modeling Unit, Division of Sleep Medicine, Brigham and
Womens Hospital/Harvard Medical School, Boston, MA, USA

Introduction: A wide range of inter-individual variability in measures of
performance and alertness has been observed under conditions of sleep
deprivation and sleep restriction. These inter-individual differences may
involve both state characteristics that change in an individual depend-
ing on conditions and trait-like characteristics that are consistent across
studies [Van Dongen et al., 2004]. Using the Circadian Neurobehavioral
Performance and Alertness (CNPA) model [Jewett and Kronauer, 1999],
we investigated inter-individual differences in parameter values of best-
fit models for state- and trait-like characteristics.

Methods: The CNPA model includes both circadian and sleep homeo-
stasis influences to predict neurobehavioral performance on a 0.0 to 1.0
scale relative to data from all subjects. The published model parameters
are from grouped (all subjects) data. We used serial addition task data
from 66 subjects [Jewett Ph.D. Thesis, Harvard 1997] scheduled to two
constant routines (CRs), one occurring before an experimental ocular
bright light exposure (CR1) and one after that exposure (CR2); these
were a subset of the 147 subjects included in the group parameter calcu-
lations. The length of the CRs varied from 26 - 50 h. The relative circa-
dian phase was expected to be different during CR2 than CR1 because
of the experimental light exposure. We used a non-linear optimization
procedure (MatLab 7.1) to fit parameters to each individual’s data. Five
parameters of the model were fit: uC (upper asymptote of circadian am-
plitude), A (circadian scaling), Hac (circadian-homeostatic interaction),
rHw (rate of homeostatic decline during wake) and uH (upper asymptote
of homeostatic recovery). Paired t-tests were used to compare the model
parameters estimated from CR1 and CR2.

Results: Results of paired t-tests revealed no significant differences be-
tween CR1 and CR2 in the parameter values of tHw (p=0.07) and uH
(p = 0.32). Significant differences were found for uC, Hac, and A (p <
0.001 for all three parameters).

Conclusion: This analysis suggests that the parameters associated with
the sleep homeostat in an individual may be stable across CRs and ro-
bust to changes associated with an experimental light intervention, and
thus may represent trait-like characteristics. The circadian parameters
differed significantly in CR1 and CR2, as would be expected in response
to a light intervention, and therefore may represent state characteristics.
Replication of these results with other data sets is in progress.

Support (optional): Support: NSBRI HPF00405, K02-HD045459
(EBK), T32 HL07901-10 (MSH) and NCRR-GCRC M01 RR02635
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RELATIONSHIP BETWEEN SLEEP DURATION AND
CARDIOVASCULAR DISEASE IN THE HUNGARIAN
POPULATION

Dunai A'?, Keszei AP, Mucsi I'?, Novak M3, Kopp MS®

nstitute of Behavioral Sciences, Semmelweis University, Budapest,
Hungary, 21st Dept. of Internal Medicine, Semmelweis University,
Budapest, Hungary, *Dept. of Psychiatry, University Health Network,
University of Toronto, Toronto, ON, Canada

Introduction: Sleep disorders are very prevalent in the general popula-
tion and recent research has demonstrated that both short and long sleep
are associated with increased risk of morbidity and mortality. We in-
vestigated the association between sleep duration and the prevalence of
cardiovascular diseases.

Methods: Data were collected within a framework of a large-scale,
cross-sectional survey of health behavior of the Hungarian population.
(“Hungarostudy 2002”). The Hungarian National Population Register
was used as the sampling frame and a clustered, stratified sampling
procedure was employed. The study population represented 0.16% of
the population over the age of 18 years according to age, sex and 150
sub-regions of the country. Interviews were carried out in the homes of
12,643 persons.

Results: Forty-five percent of the total study population were males.
The average sleep time was 7.5+1.52 hours. Hypertension, myocardial
infarction and stroke were reported by 25% [95% confidence interval:
24-25.5], 3% [CI:2.8-3.4] and 4% [CI:3.7-4.4] of the respondents, re-
spectively. We categorized sleep duration into five categories: <5, 5-6,
6-7, 7-8 and >8 hours. The prevalence of hypertension and myocardi-
al infarction was the lowest in people who slept 7 to 8 hours per day
(23.6% [CI:21.9-25.4], 2.3% [CI:1.8-3.0], respectively) and the preva-
lence of stroke was the lowest in individuals who slept 6-8 hours per
day: 2.9% [CI:2.3-3.7]. The prevalence of hypertension, myocardial
infarction and stroke was the highest in short sleepers (less than 5 hours
per day). In multivariate model after controlling for traditional risk fac-
tors hypertension, myocardial infarction and stroke was associated with
sleep duration. Compared to individuals sleeping 7 to 8 hours per day
short sleepers were at higher risk of having hypertension, myocardial
infarction and stroke (odds ratio: 1.3 [CL:1.1-1.5], OR:2.1 [CI:1.5-2.9],
OR:1.4 [CI:1.0-2.0] respectively).

Conclusion: The present study indicated that sleep loss is associated
with an increased risk of cardiovascular disease and suggests than more
than 8 hour of sleep increases the risk of myocardial infarction and
stroke in the Hungarian population.

Support (optional): The authors would like to thank the other members
of the “Hungarostudy 2002” team (Csilla Csoboth, Gyoérgy Gyukits,
Katalin Hajdu, Janos Loke, Andrea Odor, Janos Réthelyi, Sandor Rozsa,
Arpéad Skrabski, Adrienne Stauder, Andras Székely, Laszlé Szucs) for
their work and to the network of community nurses for the home in-
terviews, and for the National Population Register for the sample se-
lection. Funding: This study was supported by the NKFP 1/002/2001
project, by the United Nation Development Program (UNDP), project
No HUN/00/002/A/01/99, and the National Research Fund (OTKA)
projects No: T-32974 (2000), TS- 040889, T038409 (MN, IM) and TeT
Foundation (2005/06, MN).
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RELATIONSHIP BETWEEN SLEEP DURATION AND
DIABETES MELLITUS IN THE HUNGARIAN POPULATION
Andras KP', Dunai A%, Mucsi I'?, Novak M"3, Kopp MS'

nstitute of Behavioral Sciences, Semmelweis University, Budapest,
Hungary, 21st Dept. of Internal Medicine, Semmelweis University,
Budapest, Hungary, *Dept. of Psychiatry, University Health Network,
University of Toronto, Toronto, ON, Canada

Introduction: The prevalence of diabetes mellitus has increased dra-
matically over the past few decades. Both laboratory and epidemiologi-
cal studies have shown that sleep deprivation is associated with im-
pairments in glucose metabolism and increases the risk of developing
diabetes mellitus. We assessed the association between sleep duration
and the prevalence of diabetes mellitus in the Hungarian population.
Methods: Data were collected within a framework of a large-scale,
cross-sectional survey of health behavior of the Hungarian population.
(“Hungarostudy 2002"). We used the Hungarian National Population
Register as the sampling frame and implemented a clustered, strati-
fied sampling procedure. The study population represented 0.16% of
the population over the age of 18 years according to age, sex and 150
sub-regions of the country. Interviews were carried out in the homes of
12,643 persons.

Results: Forty-five percent of the total study population were males.
The average sleep time was 7.5+1.52 hours. Diabetes mellitus was re-
ported by 6.2% [95% confidence interval: 5.8-6.6] of the respondents.
We categorized sleep duration into five categories: <5, 5-6, 6-7, 7-8 and
>8 hours. The prevalence of diabetes mellitus was lower in people who
slept 6 to 7 hours per day in contrast to short (<5h) and long sleepers
(>8h): 4.4% [CI:3.6-5.3] vs. 11.8% [CI:9.8-14.1] and 7% [CI:6.1-8.0]
respectively. In multivariate model after controlling for age, gender,
body mass index, level of education, self-assessed financial status and
physical activity, we found that compared to individuals who slept 6
to 7 hours, short and long sleepers have a higher risk for the presence
of diabetes mellitus (odds ratio:1.8 [CI:1.4-2.5], OR:1.6[CI:1.3-2.1] re-
spectively).

Conclusion: The present study suggests that both sleep loss and too
much sleep are associated with increased risk of diabetes mellitus in the
Hungarian population.

Support (optional): The authors would like to thank the other members
of the “Hungarostudy 2002” team (Csilla Csoboth, Gyoérgy Gyukits,
Katalin Hajdq, Janos Loke, Andrea Odor, Janos Réthelyi, Sandor Rozsa,
Arpéad Skrabski, Adrienne Stauder, Andras Székely, Laszlé Szucs) for
their work and to the network of community nurses for the home in-
terviews, and for the National Population Register for the sample se-
lection. Funding: This study was supported by the NKFP 1/002/2001
project, by the United Nation Development Program (UNDP), project
No HUN/00/002/A/01/99, and the National Research Fund (OTKA)
projects No: T-32974 (2000), TS- 040889, T038409 (MN, IM) and TeT
Foundation (2005/06, MN).
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THE TEST-RETEST RELIABILITY OF AN OCULAR
MEASURE OF DROWSINESS

Johns MW'?, Crowley KE*3, Chapman RJ?!, Tucker AP, Hocking CA’
'Sensory Neuroscience Laboratory, Swinburne University of
Technology, Melbourne, VIC, Australia, *Sleep Diagnostics Pty Ltd,
Melbourne, VIC, Australia, *Department of Psychology, University of
Melbourne, Melbourne, VIC, Australia

Introduction: A new method has been proposed for measuring drowsi-
ness by infrared reflectance oculography (Optalert™, Sleep Diagnostics
Pty Ltd, Melbourne, Australia) using a new scale, the Johns Drowsiness
Scale (JDS). JDS scores (0-10) are based on a weighted combination of
variables relating to eye and eyelid movements measured every minute.
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The aim of this investigation was to measure the test-retest reliability of
mean JDS scores at different levels of drowsiness.

Methods: 14 healthy volunteers (M/F=10/4, ages 21-32 yr) performed
15-min psychomotor vigilance tests (the Johns Test of Vigilance, JTV)
twice within about 2 hr under three different conditions -a “not sleep-
deprived” condition on one day, with tests at 1200 and 1400 hr after a
normal night’s sleep, and two “sleep-deprived” conditions on another
day after missing the previous night’s sleep, with tests at 0945 and 1130
hr, and again at 1440 and 1545 hr, ie after being awake for 27-33 hr.
The order of days was randomized. The mean JDS score per JTV test
was taken as the measure of drowsiness at the time. Between each pair
of JTVs, subjects were mostly sitting and taking part in the same activi-
ties.

Results: Repeated measures ANOVA for mean JDS scores showed a
significant effect of Condition (sleep deprivation) (F (2,39)=5.049,
p=0.01), but not of Session (test-retest) (F(1,39)=0.980, p=0.33), or
Condition-Session interaction (F(2,39)=0.863, p=0.43). A paired t-test
between test and retest mean JDS scores, combining all 3 conditions,
showed no significant difference (mean diff = 0.19 +/- 0.19 standard er-
ror, n =42, p>0.3), and there was a high intraclass correlation (r = 0.80,
n =42, p<0.001).

Conclusion: The mean JDS score per 15-min JTV test increased af-
ter sleep deprivation and those scores were very reliable, at least in the
short-term.

Support (optional): Research supported by Sleep Diagnostics Pty Ltd
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SLEEP RESTRICTION RESULTS IN INCREASED
CONSUMPTION OF ENERGY FROM SNACKS

Nedeltcheva A', Kilkus J', Imperial J', Kasza K', Schoeller D?, Penev
Pl

"University of Chicago, Chicago, IL, USA, ?University of Wisconsin,
Madison, WI, USA

Introduction: Short sleep is associated with obesity and may alter the
regulation of hunger and appetite. Our goal was to determine if experi-
mental bedtime curtailment will be accompanied by increased intake of
energy from meals a