Seasonal Sleep Patterns in
Migratory Birds:

A model for bipolar disorder



http://www.novapdf.com

e Seasonal patterns in sleep, mood and other
behaviors in normal humans

o Seasonality in patients with mood disorders

« Animal model for seasonal changes In
behavior: Migratory sparrow

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

Seasonality in the general population:
Global Seasonality Score (GSS) frequency

distribution in Norway
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Seasonal symptoms in a Swiss population

Psychological Symptoms (mood, social contact, energy) Vegetative Symp}toms (sleep, appetite, weight)
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Seasonal Affective Disorder

Refers to Major Depressive Episodes recurring in the
fall/winter, with remission in spring/summer

Applies to Major Depressive Disorder and Bipolar
Disorder

Symptoms atypical (increased sleep and appetite)
Light-responsive
Prevalence about 0.8-2.8% in North America

Subsyndromal SAD may affect up to 25% of population
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Seasonality in bipolar disorder

 Bipolar patients show greater seasonal
changes in sleep length and mood In
comparison to unaffected twinst-

 Bipolar patients experience greater
seasonality than those with depression or
healthy controls?
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Seasonality of depression symptoms
greatest in bipolar subjects

Mean SDS

Control NSD SD NSBD SBD
(N=1151) (N=361) (N=31) (N=48) (N=14)
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NSD = non-
seasonal
depression

SD = seasonal
depression

NSBD = non-
seasonal
bipolar disorder

SBD = seasonal
bipolar disorder

C<NSD<SD=
NSBD<SBD
P<0.001
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Sleep and bipolar disorder

* Unique association between sleep and bipolar iliness

* During depressed phase, sleep indistinguishable from
MDD
short REML
decreased SWS
decreased sleep continuity
sleep amounts may be increased (EDS) in some cases

e During manic phase,
— Sleep continuity more disrupted than in depressed phase
— REM sleep abnormalities same as in MDD
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Seasonality in migratory sparrows
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White-crowned Sparrows Zonotrichia
leucophrys gambelii show profound
seasonal changes in behavior,
Including sleep
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Migratory Restlessness
under a seasonally
changing photoperiod
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Seasonal pattern: Hours of daylight
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Vigilance states by season

Season

Wake

Drowsy

m Winter
m Spring

Summer
m Fall

REM

Winter

0.168%
£0.020%

Spring

0.108%
£0.029%

Summer

0.068%
£0.035%

Fall

0.147%
+0.047%
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Seasonal patterns of sleep and wakefulness

Winter
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Light-dark cycle length regulates sleep
amount in non-migratory periods

Summer sleep (% time) under different LD
conditions

12:12 LD* 21.5:2.5 LD
Wakefulness 48.2 + 3.6 % 73.1+4.4 %

Drowsy 17922 % 12.3+6.0%

Total Sleep 33.8x3.7% 14.6 £ 2.3 %

Winter sleep in 9:16 LD is about 37%
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Seasonal patterns of sleep and wakefulness

Winter

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

Vigilance states In light and dark periods
across seasons
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Average sleep bout length by season

Winter Sleep Bout Length Spring Sleep Bout Length
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Average Waking Bout Length by Season

Winter Waking Bout Length Spring Waking Bout Length

Summer Waking Bout Length Fall Waking Bout Length
60
45
30

15

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

Sleep to waking bout length ratio:
Lack of identifiable sleep period during
migratory seasons

Winter 3586 Summer 3586

Sleep : Wake ratio
Sleep : Wake ratio

Time Time

Spring 3586 Fall 3586

Sleep : Wake ratio
Sleep : Wake ratio
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Seasonal sleep patterns in migratory sparrows

o Sleep amounts increase by over 2-fold in winter
compared to other seasons; differences related
to LD cycle, migratory status

 Diurnal pattern of sleep seen in summer and
winter, disappears during spring/fall migration

e Sleep maintenance decreased during spring and
fall migratory periods, with increased daytime
fatigue/sleepiness
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Questions:

* Do seasonal factors play a role in nocturnal
sleep organization?

* |snocturnal sleep fragmentation associated
with qualitative changes in daytime

wakefulness?

* |s the temporal pattern of arousals across the
night related to daytime sequelae?

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)


http://www.novapdf.com

