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Fig.1 Establishment of acute sleep deprivation model in mice
A: Experimental timeline; B: Schematic diagram of acute sleep

deprivation model.
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Fig.2 Motor ability of mice in OFT
A: Movement trajectories of ctrl group and SD group mice within 5 minutes in OFT; B — G: The total distance line crossings velocity center dis—
tance time spent in center and entries to the center of ctrl group and SD group mice within 5 minutes in OFT ( n =16) ; H: The cumulative total distance
of ctrl group and SD group mice within 60 minutes in OFT; I -K: The total distance velocity and line crossings of ctrl group (n =12) and SD group ( n

=11) mice within 60 minutes in OFT; a: ctrl group; b: SD group; * P <0.05 ** P <0.01 vs ctrl group.
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Fig.3 Exploration and depressionike behavior of mice in EPM and TST
A: Movement trajectories of ctrl group and SD group mice in EPM; B — D: The time in the open arms distance in the open arms and entries to the
open arms of ctrl group and SD group mice in EPM (n =16) ; E: Immobility time of ctrl group (n=9) and SD group ( n =11) mice in TST; a: ctrl
group; b: SD group; **P<0.01 ****P<0.000 1 vs ctrl group.
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Fig.4 Learning and memory ability of mice in MWM

A: Movement trajectories of ctrl group and SD group mice during the first four days of training in MWM test; B: The average latency finding the plat—

form of ctrl group (7 =8) and SD group ( n =10) mice during the first four days of training in MWM test; C — F: Escape latency percentage of time in

the target quadrant line crossings and velocity of ctrl group (n =8) and SD group ( n =10) mice on the fifth day in MWM test; a: ctrl group; b: SD

group; ~ P <0.05
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Fig.5 Behavioral indicators of mice after Li treatment
A —F: The total distance line crossings velocity center distance
time spent in center and entries to the center of each group of mice within
n=20; SD +sal n=
24; SD+Li n=24); G-I The time in the open arms distance in the

5 minutes in OFT (ctrl +sal n =22; ctrl + Li

open arms and entries to the open arms of each group of mice in EPM

(ctrl +sal n=24; crl +Li n=18; SD+sal n=22; SD+Li n=

24); J: The immobility time of each group of mice within the last 4 minutes in TST ( ctrl +sal n=22; ctrl+Li n=17; SD+sal n=24; SD+Li n

=22); a: ctrl +sal group; b: ctrl + Li group; ¢: SD +sal group; d: SD + Li group; ** P <0. 01

<0.001 *##P <0.000 1 vs SD + sal group.
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Fig.6 Neuronal signaling indicators in HIP and mPFC regions of mouse brain tissue x 10

A: Representative fluorescence images of neuronal marker cHos in HIP region; B: Normalize the fluorescence intensity of c-fos in HIP region to the

ctrl group (n=3); C: Representative fluorescence images of neuronal marker cfos in mPFC region; D: Normalize the fluorescence intensity of cfos in

mPFC region to the ctrl group (n=5); a: ctrl group; b: SD group; ** P <0.01 wvs ctrl group.
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Fig.7 The effect of acute sleep deprivation on the levels of GSK-33 and p-GSK-3f in the HIP and mPFC regions of mice

A —D: Representative protein bands and grayscale normalized statistical results of p-GSK3B GSK-38 and B-actin in mPFC of ctrl group and SD

group mice (n=6); E: DA levels in mPFC of ctrl group and SD group mice (n =5) ; F: NE levels in mPFC of ctrl group and SD group mice (n =5) ;

G: 5-HT levels in mPFC of ctrl group and SD group mice ( n =5); H - K: Representative protein bands and grayscale normalized statistical results of p—
GSK3B8 GSK3B and B-actin in HIP of ctrl group and SD group mice ( n =6) ; L: DA levels in HIP of ctrl group and SD group mice (n=5); M: NE

levels in HIP of ctrl group and SD group mice ( n=5); N: 5-HT levels in HIP of ctrl group and SD group mice ( n=5); a: ctrl group; b: SD group;

" P<0.05
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The role and mechanism of DA /GSK-3 signaling in manic-ike

behavior induced by acute sleep deprivation in mice
Cui Yangfeng Chen Ming
( Dept of Pharmacology School of Basic Medicine Anhui Medical University Hefei 230032)

Abstract Objective To explore the effects of acute sleep deprivation on manic-ike behavior in mice and its pos—
sible molecular mechanisms. Methods Seventy-three 8-week male C57BL/6 mice were randomly divided into two
groups: control group ( ctrl group n =36) and acute sleep deprivation group ( SD group n =37). After acute
sleep deprivation the motor and exploration ability of mice were evaluated by open field test and elevated plus
maze. Depressiondike behavior of mice was evaluated by tail suspension test. Neuronal activation in brain tissue
was observed by cos staining neurotransmitter levels in hippocampus ( HIP) and medial prefrontal cortex
( mPFC) were detected by ELISA Kit and glycogen synthase kinase-33( GSK-38) and phosphorylated GSK-33( p—
GSK3pB) levels in HIP and mPFC were detected by Western blot. Results Compared with the ctrl group the to—
tal movement distance ( P <0.05) and the time in the central area ( P <0.05) of the mice in SD group significant—
ly increased in the open field test and the open arm time ( P <0. 000 1) and open arm distance ( P <0.01) sig—
nificantly increased in the elevated plus maze. In the tail suspension test the immobility time ( P <0. 01) was sig—
nificantly reduced. In SD group the expression of cHfos in HIP and mPFC increased ( P <0.01) and the level of
neurotransmitter DA in HIP ( P < 0.05) and mPFC ( P <0.01) significantly increased. Western blot results
showed that compared with ctrl group the ratio of p-GSK-38 and GSK-38 in mPFC and HIP significantly decreased
in SD group ( P <0.000 1 P <0.05) while the level of p-GSK-33 protein significantly decreased in mPFC ( P <
0.05) but there was no significant change in HIP. Conclusion Acute sleep deprivation may regulate the level of
GSK3 through DA in mPFC of mice inhibiting the serine phosphorylation of GSK-3 and eventually leading to ma—
nicdike behavior in mice.

Key words acute sleep deprivation; manicike behavior; DA; glycogen synthase kinase-3; phosphorylated
GSK-3B; neure
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