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[ Abstract] Objective To investigate the effects of acute sleep deprivation on the behavior and synaptic protein

expression of rats. Methods Seventy healthy male Wistar rats were randomly divided into seven groups, a Control group
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and sleep deprivation groups (24, 48, 72, 96, 120 and 144 hours). The sleep deprivation rat model was established by
the modified multiplatform water environment sleep deprivation method. Spatial learning and memory were assessed by the
Morris water maze. Anxiety was assessed by the open field test. The morphology and quantity of hippocampal neurons were
observed by Nissl staining. Western blot and Real-time PCR were used to determine the expression of synaptophysin
(SYN), post-synaptic density protein-95 ( PSD-95), and brain-derived neurotrophic factor ( BDNF) in rats. Results
Compared with the Control group, the numbers of standing and modification were significantly increased by prolongation of
the sleep deprivation time (P<0.05). The escape latency and path length were significantly increased in 120 and 144 h
groups (P <0.05), whereas the number of platform crossings and the percentage of the target quadrant time were
significantly decreased (P<0.01) and negatively correlated to the sleep deprivation time. The expression levels of BDNF,
SYN, and PSD-95 were significantly decreased with the prolongation of sleep deprivation time (P<0.01). Conclusions
With the increase in sleep deprivation time, cognitive dysfunction and anxiety gradually deteriorated, which may be related
to decreases in the expression of synaptic biomarkers.
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Figure 3 Results of Morris water maze space exploration test
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Figure 4 Swimming trajectory heat map of rats in each group of space exploration test

2.4 AERERRFFNARED CAl XAMA
BRI

Je R a2t R g R, 5 Control 4 Ho 35, & 1
RS 24 h 48 h 72 h 96 h #H K FUE 5 CA1 X
P 25 20 A UL B S 020 HES B 5, 40 B T AT
JO IRIARAZA TR Y, WM s b, 4 MR AR S5 ) B AR IE
W 3120 h 144 h 405 CA1 X 4008 H 48R,
TEASAFN] HEF BiAA ZE 6L, B BRIG R (E 6) o
2.5 AREIEEREAR R ZFX KR RME XD FIRE
MRIEHI M

i 7 e S e A 25 3 R, 5 Control

ZH e BRI ZF 24 h 48 h.72 h 96 h ZH AR K
7 CA1 [X. BDNF,SYN ., PSD-95 BH 4 40 it %% A Ui
HH @I/ T 120 h 144 h 4 BHE A0 28080 (P<
0.05), H CAl X HESsims , & Gk,

8 JUr 7n, Western blot i il % 2 K B i &
BDNF,SYN, PSD-95 FE R r w4 R BN, 5
Control ZH H#5¢ , Fifi 25 I HIK 5% 25 B[] %) 338 o, 4% 4K
L Th 40 40 BDNF SYN \PSD-95 & (A 4 5
TREREE(P<0.01) , H 5 HEARRZF B ] 2 ARG,

4Nl 9 1Y RT-PCR 452 7, 5 Control 41 LK,
it e I S 25 B[R] 19 2B 4, 45 21 K U T 41 41



60 U A B A AR 2024 4R 5 S 34 55 S W1 Chin J Comp Med, May 2024, Vol. 34,No. 5

I R 3F i T A ) 35 i
Before sleep deprivation Before sleep deprivation
207 o e RN 107 ., R

After sleep deprivation After sleep deprivation

SSL IR K
Number of stands
>
1
E4T Ik Eun
Number of modifications

Control 24h  48h 72h  96h 120h 144h Control 24h 48h 72h  96h 120h 144h

.5 Control 41 F%E, * P<0.05, ™ P<0.01,
B 5 Wisemai
Note. Compared with Control group, *P<0.05, ™ P<0.01.
Figure 5 Open field test results
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Figure 6 Effects of sleep deprivation at different times on the morphology and number of
neurons in the CA1 region of the hippocampus in rats observed by Nissl staining

BDNF SYN PSD-95

Control

24h

48h
72h
96h =

120h

144h

7 SR SV G (O SR A ] [ B A 2 R B T CAL X 8 il A5G ZR I BDNF \SYN A1 PSD-95 BHM: A1 it 323K 5 i)
Figure 7 Effects of sleep deprivation at different times on the expression of synaptic related proteins BDNF, SYN and

PSD-95 positive cells in the CA1 region of the hippocampus in rats observed by immunohistochemica staining
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Figure 8 Western blot detects the expression of synaptic related proteins of hippocampus with sleep deprivation models at

different times in rats
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Figure 9 RT-PCR detects the expression of synaptic related protein genes of hippocampus with sleep deprivation models at

different times in rats
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