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[ Abstract] Objective: To observe the effect of Shengyutang on the levels of monoamine

neurotransmitters in the hippocampus, and explore its possible mechanism on improving the learning and
memory abilities of sleep deprivation (SD) mice. Method: The 50 mice were divided into normal group,
model group, estazolam group, Shengyutang low and high dose groups, with 10 mice in each group. A multi-
platform water environment was used to prepare SD mouse models. The low and high-dose Shengyutang groups
received intragastric administration of 12.5, 25 g-kg', respectively. The mice in the model group were
intragastrically administered with the same dose of normal saline daily for 8 weeks. Morris water maze
experiment was used to observe the behavioral changes of SD mice in the evasion latency period, the number of
crossing platforms, and the stay time in the target quadrant of each group. HE staining was used to observe the
pathomorphological changes of the hippocampal tissue of each group. The expression levels of eight monoamine
neurotransmitters including serotonin (5-HT) , dopandne (DA) , epinephrine (EP) , norepinephrine (NE) ,
5-hydroxyindole acetic acid (5-HIAA) , high vanillic acid (HVA) , levodopa (L-DOPA) , and 3, 4-
dihydroxyphenylacetic acid (DOPAC) were detected by high performance liquid chromatography, and the
expression levels of c-Fos protein in hippocampus were detected by immunohistochemistry. Result: Compared
with the normal group, the SD mice in the model group were in a poorer general state and severe fatigue was
observed. Compared with the model group, SD mice in each dose group of Shengyutang got improved in eating,
activity, sleep, hair color, and response to external stimuli. Compared with the normal group, the body weight
of SD mice in the model group was significantly reduced (P<0.05), but the body weight in the Shengyutang
high-dose group increased the most as compared with the model group (P<0.05). Compared with the normal
group, the hippocampal cells in the model group were disorderly arranged, incomplete in shape, increased in
gap and decreased in number. Compared with the model group, the number of neurons in the hippocampus of SD
mice in each dose group of Shengyutang increased. Compared with the normal group, the escape latency time of
SD mice in the model group was significantly prolonged, the times of crossing platform and the residence time in
the target quadrant significantly decreased (P<0.01). Compared with the model group, the times of crossing
platform and the residence time in the target quadrant of mice in each dose group of Shengyutang significantly
increased (P<0.05, P<0.01). Compared with the normal group, the levels of 5-HT, 5-HIAA, L-DOPA,
DOPAC, EP, NE, HVA and DA in the model group significantly decreased (P<0.05, P<0.01); but these levels
in each dose group of Shengyutang were higher than those in model group (P<0.05). Compared with the normal
group, the average MD value of c-Fos protein in the hippocampus of the model group significantly increased ( P<
0.01), and the expression levels of c-Fos protein in the hippocampus of Shengyutang groups were significantly
lower than those in model group (P<0.01). Conclusion: Shengyutang can improve the learning and memory
abilities of SD rats, and its mechanism may be related to the decrease of monoamine neurotransmitter and c-Fos
protein expression.
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F 2 ERUFX SD/NRIEKE MR kB E KNI (X+s5,n=10)
Table 2 Effect of Shengyutang on escape latency in Morris water maze test of SD mice (x+s,7=10) S
4151 /g kg EAAPS 2K $3K 4K
EH# 58.33+2.08 52.67+2.31 31.67+1.53 32.67+0.58
LR 59.75+0.50 57.75+£0.96% 54.75+0.96% 53.75+0.96%
praei] Ty 0.6 59.75+0.50 54.75+£0.96% 43.00+1.41% 40.75+£0.96%
Ey 187} 12.5 59.75+0.50 56.50+0.58 45.75+0.96 42.5040.58"
25 59.00£1.00 55.67+1.15% 44.67+1.53% 42.00+1.00%

TE: 5 1E W 4 L H DP<0.05,2P<0.01; 5B AL 20 14 9 P<0.05,9P<0.01(F£ 3~6[[) ,

x3 ZAFNSDNAREKEXEMN KA Z=EHRENZL M (F=s,
n=10)
Table 3 Effect of Shengyutang on space exploration in Morris

water maze test of SD mice (x+s5,n=10)

1EH 27.67+1.15 8.67+0.58
T2 7.50£1.292 3.00+0.82%
S 0.6 21.00+1.83% 6.25+0.509
X/ 12.5 16.75+0.96 5.25+0.509

25 18.67+0.58 5.67+0.58%

/N B T T 2 40 vh 22 ST A5 F IR R A I HE S R S
JE A5 588, 40 MO I A3 Wb Al DL, i 28 0 20 M R 5
Z KRV /)N BT S 2 AV HE 21 KL L T SR 58

A
ATEH B BRI  COCH MG 2] DL @A IR 4 B R s ) i (181 2 1))
B 1 ZAEZ3SD/MRIEDHRARERSHFN(HE, x400)
Fig. 1 Effect of Shengyutang on morphology of SD mice (HE, x400)
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C D E

R4 ZARFXNSD/IRIBEDAEALADMHMEZSFS5-HT,5-HIAA,L-DOPA ,DOPAC B (X+s,n=10)

Table 4 Effect of Shengyutang on levels of 5-HT, 5-HIAA, L-DOPA, DOPAC in hippocampus of SD mice (x+s5,n=10) pg-L!
2 51 Flt/g-kg! 5-HT 5-HIAA L-DOPA DOPAC
EH# 1 962.33+42.82 1 627.13+196.25 136.21+13.60 459.11+34.06
AR 1 756.76+70.532 1328.20+£75.59Y 110.99+6.432 365.26+29.052
prailiEey 0.6 1 877.80+56.20% 1 864.56£212.95% 152.72+£16.99% 499.82+63.65%
X8 12.5 1 878.17£109.23» 1 494.63+45.43 127.60+4.779 399.62+13.64
25 1 900.92+11.83% 1666.27+1.56% 136.34+1.34% 426.52+3.849

3.7 X} SD/NRRIMG A S ph 2233 i EP,NE,HVA,
DA fs2 W 5 1EH 4, B 4l /N B EP, NE,
HVA ,DA K- B, 2R A H B S22 X

(P<0.05,P<0.01); 5 RIH i, Xz AR

21 Je 3w M 2 /N BONE 7K P 3 5 5 (P<0.01)

2 A v 9 e g e SR e 4] EP L, HVA , DA 7K -
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TR, 25 5 WS 2E B L (P<0.05,P<0.01) . LS,
®S5 EMHXSD/IRFIARRMEREREP,NE,HVA, DAKIF A (T+s,n=10)
Table 5 Effect of Shengyutang on levels of EP,NE,HVA,DA in hippocampus of SD mice (x+s5,n=10) pg-L!
21 5 /g kg EP NE HVA DA
IEH 149.10+17.71 46.06+2.49 1258.39+142.28 399.78+48.16
8 121.06+6.18Y 35.33+3.82% 1 016.09+53.60" 321.46+12.74%
Bl 0.6 170.42+20.53% 48.41£5.119 1 434.26£166.19% 446.22+20.47%
ES5 1877 12.5 136.94+4.37 47.06+3.28% 1 150.24+34.88 343.69+52.29
25 147.85+2.15% 46.92+0.36% 1 263.89+68.60% 376.87+1.64%

3.8 XJ SD /NG H 40 2 c-Fos £ H 7 1 1 52 il
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Fig.2 Effect of Shengyutang on levels of c-Fos protein expression in hippocampus of SD mice (IHC,x400)
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Effect of Shengyutang on levels of c-Fos protein
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