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Animals with prenatal
alcohol exposure took
longer to fall asleep and
spent less time asleep
(Ispiroglu et al., 2019)

Additionally, these sleep-
wake changes persist intfo
adulthood (Volin & Kubin,
20102)




Developmental alcohol may alter

regulation of circadian rhythm
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What can we do to
Improve sleep quality Iin

subjects exposed to
alcohol prenatallye




Choline

1 Important for brain development

— Pre/peri-natal choline deficiency

1 Disrupt development
1 Lead to neural tube defects
1 Behavioral and Cognitive deficits

— Pre/peri-natal choline supplementation
1 Long-term changes in CNS structure/function
1 Leads to long-lasting enhancements in cognitive functioning
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Why might choline
Improve sleepe




Pre- and early
postnatal choline
can reduce the

severity cognitive
deficits associated
with chronic sleep
deprivation
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Acetylcholine and its Role
INn Sleep

Plays a role in sleep-wake
modulation

Low levels of choline are
associated with poorer sleep




Can choline

supplementation improve
sleep quality?




Sleep-Wake Behaviors

« Cages are placed on top of the
PiezoSleep system, which has @
sensor that can detect pressure e
changes such as movement and
breathing rate

« Sleep parameters and circadian
rhythms can be monitored
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39 Trimester alcohol exposure did not

Impact sleep duration across 24 hours

Sleep Duration: 24 Hours
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Developmentadl
alcohol reduced
sleep during the
dark cycle, an
effect attenuated

with postnatal
choline
supplementation




Jth: Dark Cycle
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Mean Minutes (£tSEM)

Developmental alcohol may also

reduce sleep duration in females
Sleep Duration Across Days: Dark Cycle

w

o

o
]

w

o

o
1

N

o

o
1

200+

FEMALES

-~ Sham+Saline
@+ Sham+Choline
-~ EtOH+Saline
@+ EtOH+Choline

150

1 1 1

1
Day 1 Day 2 Day 3 Day 4

w

o,

o
]

w

o

o
1

N

oy

o
1

200+

Mean Minutes (£tSEM)

MALES

-~ Sham+Saline
-@- Sham+Choline
-~ EtOH+Saline
-@- EtOH+Choline

150

1
Day 2

1 1 1
Day 1 Day 3 Day 4



Developmental alcohol increased

sleep variability

Sleep Variability: 24 Hours
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Night-to-night variabillity is increased in

children with prenatal alcohol
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Could circadian rhythm be affectede

Acrophase
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Choline Effects

Ethanol Effects

-Sleep in EtOH-Exposed
-Bout Length in EtOH-Exposed

-Sleep Variability
-Activity

-Sleep Fragmentation in EtOH-

Exposed

-Bout Number in EtOH-Exposed
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What about alcohol
exposure during the first 2
trimesterse

WHAT ABOUT MATERNAL CHOLINE LEVELS?




Maternal
dietary
choline
[SAZEIR

Interact
with
prenatal
alcohol




» Developmental alcohol can alter sleep patterns in
adolescent and adult offspring

» Posthatal choline can modify sleep, including sleep
In subjects exposed to prenatal alcohol, but may
do so in a sex-dependent manner

» Preliminary data suggest that maternal choline
levels may impact the effects of prenatal alcohol
on sleep

» We are still at the beginning of this investigation...



S0 stayed tuned....




Can improving sleep

Improve other cognitive
and behavioral domainse




Sleep Quality Mediates Behavioral

Regulation
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