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[ Abstract | Objective: To study the effect of Hei Xiaoyaosan on endoplasmic reticulum stress in
hippocampal neurons of Alzheimer’s disease ( AD) model mice, including behavioral, histopathology and amyloid
precursor protein ( APP) , protein kinase endoplasmic reticulum kinase ( PERK) expressions. Method: The 42 4-
month-old SPF-grade double transgenic ( APP/PS1) mice were randomly divided into the high-dose group and the
low-dose group, the donepezil hydrochloride group and the model group, and 10 C57BL mice of the same age were
used as the blank group. Firstly, they were adapted to the environment for one week. After 2 months of treatment
with different drug interventions, Morris water maze behavior was used to test the learning and memory abilities of

each group of mice. After 1 month of treatment, histopathological changes in the hippocampus of each group of
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mice were observed by light microscopy. The expressions of APP, PERK protein and mRNA in the endoplasmic
reticulum of hippocampus were detected by immunohistochemistry (IHC) and real-time fluorescent quantitative
polymerase chain reaction ( Real-time PCR). Result; After drug intervention, compared with the blank group, the
escape latency of the AD model group was significantly prolonged (P <0.01), the neurons in the hippocampus of
the model group were severely damaged, and the expressions of APP and PERK in the model group were
significantly increased (P < 0.01). In the comparison model group, the escape latency of the mice in each
treatment group was significantly shortened (P < 0.05, P < 0.01), the degree of neuronal damage in the
hippocampus of each treatment group was alleviated, and the positive expressions of APP and PERK in each
treatment group were weakened (P <0.05). Conclusion: Hei Xiaoyaosan can significantly improve the learning

and memory abilities of AD mice, which may be related to the reduction of the excessive stress response of

endoplasmic reticulum to alleviate cognitive impairment in AD mice.
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Table 1 Primer sequence of PCR

519 731 K BE/bp

GAPDH  [-ii# 5'-AAATGGTGAAGGTCGGTGTGAAC-3' 90
Fii# 5'-CAACAATCTCCACTTTGCCACTG-3'

APP [ 3% 5'-AGATCTCGGAAGTGAAGATGGATG-3’ 162
Fii# 5'-TGATGACAATCACGGTTGCTATG-3’

PERK I 5'-AATCATCAGCACTTTAGATGGACGA-3’ 180

N 5'-AGGCACAGCTGTAGGTTGGTTTC-3’
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Fig.1 Positioning and navigation trajectory diagram
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Fig.2 Space search trajectory diagram
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Table 2 Effect of Hei Xiaoyaosan on escape latency and frequency

of crossing original platform in AD mice(x +s)

2157 no FE/g-kg™! HEEERI/s BT AKX
EH# 10 - 31.50 £24.99  6.40 +3.57
A 8 - 119.56 +1.41"  0.89 +1.17"
LML AIRFF 9 3.25x107°  52.22 +41.15°  4.8222.27Y
5 3 B 10 6 41.00 £19.11%  5.45 £1.92%

9 3 62.77 +40.44%  3.70 £2.49%

HE:SIEWHLED P <0.01; SEMA LK P<0.05,”P<
0.01(F3,4 ),

C

HMZARRFTH (K 2 ~5 [H)

Fig.3 Effect of Hei Xiaoyaosan on hippocampal histopathology in AD mice( HE, x200)
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Table 3 Effect of Hei Xiaoyaosan on optical density of APP,PERK

proteins in hippocampal tissues of AD mice(x +s,n=3)

451 FlHE /g kg ™! APP PERK
iEw - 0.210 +0.015 0. 144 +0. 006
LY - 0.359 +0.038" 0.264 +0.004"
HMEZ AR 3.25x107°  0.249 0. 0157 0.192 +0. 024%
B3 % L 6 0.244 +0.012% 0.177 +0. 006%
3 0.287 0.011% 0.221 +0.034%

FAPP 76 BT I T A L AR PR 2 4
P T i 2E 28 P i R, I DL G AE AD i &
b A b R AR

78 kDa % %) 5 4 15 2 11 (GRP78) J&k P4 5t W Jif
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T 0L R R FR R BRCR 250 2 7 2 3 B X % if, GRPT78
M BRI B R TR A B Ok, R O O X s

A B C D E

4 BEEH AD NRE DX APP % {3 PR F ik A9 B0 (%A1, x 200)
Fig.4 Effect of Hei Xiaoyaosan on optical density of APP proteins in hippocampal tissues of AD mice( ITHC, x200)

A B C D

B 5 ZHEE#HX AD /NREDX PERK E E AR KM M (RS L, x200)
Fig.5 Effect of Hei Xiaoyaosan on optical density of PERK proteins in hippocampal tissues of AD mice( IHC, x200)

F4 ZBHEEHBN AD/IMREDAL APP,PERK mRNA 18 3t & %

JEM (x +5,n=3)

Table 4

Effect of Hei Xiaoyaosan on relative expression of APP

and PERK mRNA in hippocampus of AD mice(x +s,n=3)

20 51 Fl /g kg ™! APP PERK
EH - 1.000 £0.073  0.417 0. 020
LAY - 2.718 +0.483" 1.271 +0. 145"
HMREZBRF  3.25x107%  1.304 £0.273%  0.963 0. 0712
PR I H 6 1.220 +0.236% 0.957 +0. 119

3

1.525 +0.316%

1.002 +0. 0732
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