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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 into
adulthood (Volin & Kubin,
2012)




Developmental alcohol may alter

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

subjects exposed to
alcohol prenatally?
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Why might choline
Improve sleep?




Pre- and early
postnatal choline
can reduce the

severity cognitive
deficits associated

with chronic sleep
deprivation
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Acetylcholine and its Role
In 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

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

7 Sleep parameters and circadian
rhythms can be monitored
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3'Y Trimester alcohol exposure did not

Impact sleep duration across 24 hours

Sleep Duration: 24 Hours
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Developmental
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
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Sleep Duration Across Days: Dark Cycle
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Developmental alcohol increased

sleep variabllity

Sleep Variability: 24 Hours
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Night -to -night variability Is increased In

children with prenatal alcohol
exposure
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Could circadian rhythm be affected?
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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
trimesters?

WHAT ABOUT MATERNAL CHOLINE LEVELS?




Maternal
dietary
choline
levels

Interact
with
prenatal
alcohol




Developmental alcohol can alter sleep patterns in
adolescent and adult offspring

Postnatal 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 investigationE



So stayed tunedE.




Can improving sleep

Improve other cognitive
and behavioral domains?




Sleep Quality Mediates Behavioral

Regulation

I"#$% & —=

(0 =

M

*ht List Sorting Working Memory =
+,!
! *Picture Sequence Memory =

Global Executive Composite =
Behavior Regulation Index =
Inhibit =

Initiate =

Working Memory =

Total Problems =
Externalizing Problems =
*Rule Breaking Behavior =
Aggressive Behavior =
*Withdrawn/Depressed Behavior =
*Attention Problems =
Social Problems =
Stress Problems =

Sluggish Cognitive Tempo =

-10

-5 0
Mediation Effect

Inkelis et al, under review



Cytoplasm

) Photic Zeitgeber

{ )

SCN 5

entral clock

e e w|™ e
AR o0
© - o
e - v M " e
2 .
E of |2
% & T8 : s e L
g < 3 £ 3 £ M . o 8 P
S w = «33 ~ 3 Freg 8
Q Q v 9 Ay K E ¢
Y] 2 H tlo F
~ s F e © B wile
rO- ° e - e
S " & 3 ] s® ) [
- © ~ - g © © - ~ O N ©®©® W T MmN T C
o 5 - (1013u0d Bujpeo] ¢ 0} 3oadsal yym) 5 od:
= (1o33u0 Bujpeo] ¢ 03 308dsal YIM)  (103u00 Buipeo] ¢ 03 39edsal UHM) J¥i3d 40 UojssaidXe SAREIoY (1o13u02 Buipeo) ¢ 0} 30adsal M)
w LTVINg 30 uojssaidxo aAReleY 9079 10 uojssaidxa aARePY LAY 10 uojssaidxe aAneleY
@
c e 2 e ©
»w ™
() c - e _ e e 2 @
@G 9 g T B
c < - o < < E T - 2
® o c 3 -2k - 8 RS
£ = o § EQ E 3 &
i = o ° « 3 3 a 3 5 &
& > 2 Tt £
il o F o F e e
T 0 - -
©
& . S
L | =
o £ e ow o+ oe” ( [ Jood: ) (Iou0o Buipeo] ¢ 0} 3oedses uym)
- lou0o Bujpeoj ¢ 0} 0adsal yym)
(103u00 Bujpeol ¢ o} joadsas uym) (10u0o Bulpeo) ¢ 03 30adsal yym) 13 1o uojssaidxe eapeey JAYD 30 uoissaidxe oAne|ey

FIVING 0 uoisseidxe oAgeIeY 39079 10 uoisseidxe sAnEIeY

Das et al. 2025

Time (24 hr format)

Tima (24 hr farmafl




"#$%&' (%) '
L HS%& ()& B +,-

I 9%&//(0.$1.2&"

! %.034'$5."/,"

L 6"(/7(.$8,9"(;;&<
=4 >283(/

L = (485

! ?."&'$*+,-./
roo1M'9" %3.59(,

I A"(&$B&(

! >C&77&%$D,'<.3&<
L1+ $ESY(

| F.3&"4%G;(,'&<

I >3/&$H3&(/0+&"

! ?."&'$*+,-./

L %;3(.$=7&(E&™

L =+.9,831&"( J&K(77
! L.4.$8;/'.2

! =.C.".$5.-M7,

"H$%8&()*

T 34555 "' 7/$AAUVWXVWS. 9SAAUYVXXZS$7,$%!*
T 6L68%$7,$%!*
T *BIS[$7,$%!*

*+ #-./001 2'

1"&(7$B.ESNO&/7$6+&/7&"$P'(C&"/(74Q
*))&$B.ESN*=8>RP6=IS$B.$%,33.S$6AQ
8,E&"7,$B.ESN*=8>Q
6+"(/7(&$B.ESNP'(C&"/(74$,)$F(07,"(.Q
6+"(/7(.$6+.-E&"I$NP6=IQ

%,."&$0&('E&":R$*-.".$1,9"."$NP16Q



