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Effect of Erxian Yikun Decoction on Learning and Memory Ability of Perimenopausal Model Mice
SHAN Shu-ling, GUO Xiao-juan, FAN Ying, ZHANG Hui-zhen, JIAO He-ling" ( Zhang Zhongjing
Traditional Chinese Medicine College, Nanyang Institute of Technology, Nanyang 473004, China)

[ Abstract | Objective; To investigate the effect of Erxian Yikun decoction on the ability of learning and
memory of perimenopausal female mice. Method: The female mice was ovariectomized to simulate perimenopausal
status and then randomly divided into model group, diethylstilbestrol group (DES, 0.1 mg +kg™'), and Erxian
Yikun decoction high, middle land low dose groups (30, 15, 7.5 g+kg™'). The sham operation group was also
established as the control group. The mice were given corresponding drugs for 5 weeks. The effect on the ability of
learning and memory in the different groups was investigated by using step down test and Morris water-maze test.
The superoxide dismutase (SOD) and malondialdehyde ( MDA) level in serum, lipid peroxidase (LPO), nitric
oxide (NO) and acetyl choline ( ACh) level in brain tissue, as well as the activity of SOD, nitric oxide synthase
(NOS) and acetyl choline esterase ( AChE) were also detected. Fluorescence quantitative PCR was used to detect
Bcl-2 Assaciated x protein (Bax) and B cell lymphoma/lewkmia-2 (Bcl-2) mRNA expressions in the hippocampus.
Result; Compared with model group, the ability of learning and memory was significantly improved, the SOD activity
in serum was increased, and the SOD activity and MDA level was decreased in the different treatment groups (P <
0.05, P <0.01). Meanwhile, the ACh level in brain tissue was increased, the AChE activity and LPO level and NO

level were also decreased in the treatment groups, and Erxian Yikun decoction activated the Bcl-2 and lowered
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expressions of Bax (P <0.05, P <0.01). Conclusion: Erxian Yikun decoction has the effect in improving the

ability of learning and memory, this mechanism may relate to scavenging free radicals, anti-oxidization and regulating

neurotransmitter level and influencing the effect of Bel-2 and Bax expression.
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Table 1 Sequences primers of RT-qPCR
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514 EE/ ]l R B JE/bp
Bel-2 5'-CCCTGGCATCTTCTCCTTC-3’ 346
5'-CATCTCCCTGTTGACGCTC-3’
Bax 5"-GCAGAGGATGATTGCTGATG-3’ 375
5'-CTCAGCCCATCTTCTTCCAG-3’
B-actin 5'-GTAAGACCTCTATGCCAACA-3’ 515

5'-GGACTCATCGTACTCCTGCT-3"
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Table 2  Effects of Erxian Yikun decoction on ability of learning
and memory of perimenopause model mice ( diving platform

experiment) (x £s,n=10)

. A VIR 734 TR A R
ZH
/g-kg™! V2 /s /IR

IFESN - 2.11+0.78  198.40 £30.72  1.92 +0.96

i - 5.56 +1.87%) 133.30 £25.44> 3.88 +1.46%

DES 0.000 1 3.21 +1.33% 178.70 £33.55” 1.95 +1.16%

ZAhgsbm o 7.5 3.34 +1. 147 162.60 £26.10" 2.34 +1.06"
15 2.97 +1.76” 174.40 +31.40% 1.96 +0.90%
30 3.15 +1.66% 187.60 +40.85% 1.82 +0. 66>
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o B RE(P <0.01) s S A LL, DES 20, —
il £ 3 37 4 500 A 20 /0 B B0 AS T) AR B ) o K S0 4
JL B A WS (P <0.05,P <0.01), L
3.
#3 AL B 62 MR R S ST i2 124 K 08 ( Morri
KEFWMIX) (2 £5,n=10)
Table 3  Effects of Erxian Yikun decoction on ability of learning

and y of peri
test) (x +s,n=10)
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30 30.45 +6.54%) 3.19 +1.15%
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P<0.01), W#S.
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(xxs,n=10)
Table 4 Effects of Erxian Yikun decoction on SOD and MDA in

serum of perimenopause model mice (x +s,n=10)

Fiilhere SOD MDA

20 5 1 1 ]

/g kg~ /U-mL "~ /pmol-L~

F A - 72.19 £3.74 4.65 0. 38
[ - 55.57 +5.37% 6.11 +0.28%
DES 0.000 1 72.01 +4.33% 5.12 £0.50%
ZAl #5307 7.5 63.32 +2.94" 5.17 £0. 67"
15 62.94 +6.76% 4.32 £0.41%
30 73.13 5. 66> 4.54 £0. 44
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Table 5 Effects of Erxian Yikun decoction on SOD, LPO in brain

tiue of perimenopause model mice (x +s,n =10)

1|45 SOD LPO
415 /jjkjl /U-mg ™! /mol-g ™!
BFA - 10.79 1. 62 14.12 £1.90
A - 7.44 +1.11% 22.63 £2.37Y
DES 0. 000 1 12.90 2. 18" 13.11 £2.38%
—AlzE g 7.5 11.18 £2. 19 16.92 +1.99"
15 12.24 £2. 17 15.19 £1. 719
30 12.99 +2.22% 13.19 =1. 88%

fili g5 3K R L 4L NO 5 4k 5 B 21 A L TG W 35 1
25, BRI S F AL ACKE 75 v @ 4% &
ACh Figt T RE (P <0.01) 5 il 25 37 4 57 1 41 K&
DES 2 51 RA He i S R AIK T AChE 3§ 94, ACh &
HWA B (P<0.05,P<0.01), WE6,

RO LM E 4R R A8 NO,NOS,ACh,AChE B &M (x +5,n =10)
Table 6 Effects of Erxian Yikun decoction on NO, ACh,NOS, AChE in brain tiue of perimenopause model mice (x +s,n=10)

21 51 Flh/g kg ™! NO/mol+mg " NOS/U-mg ™" ACh/Mmol-g’l AChE/U-mg ™!
F A - 0.9 +0.12 0.59 +0.13 42.19 £7.74 6.17 1. 67
LAY - 1.41 £0.21% 0.86 0. 14% 31.57 +6.37% 8. 11 +1.58%
DES 0.000 1 1.19 0. 18" 0.69 £0. 17" 38.01 +4.33% 6.12 £1.50%
Az 7.5 1.38 +0.19 0.73 £0. 10" 35.82 +3.94" 6.65 =1.38"

15 1.22 £0. 13V 0.71 0. 11" 39.19 6. 862 6.54 £1.44Y
30 1.20 £0. 16" 0.69 +0. 16" 43.13 +4. 66% 6.32 £1.41%

3.5 x4 IR AN BB S b Bel-2, Bax mRNA
Fikwsm 5 F AR E, Bax mRNA ik 1
i, Bel-2 mRNA KB FEAL(P <0.01) 5 — Al #5 ¥ 1%
Rl a2 K DES 2 SRRV [, Bax mRNA %
IKBEAL, Bel-2 SRR, 2R A G ¥ B X (P <
0.05,P<0.01), W#ET,

#7 U475 E%2HHERNRED Bax,Bd-2 mRNA £i%
MBI (x +5,n =10)

Table 7 Effects of Erxian Yikun decoction of Bax,Bcl-2 mRNA in

hippocampus of perimenopause model mice (x +s,n=10)

bl Bel-2 Bax
21 51

/g kg™ ! /B-actin /B-actin
BFER - 1.03 0. 10 0.35£0.12
i - 0.63 +0.22% 0.88 +0.28%
DES 0.000 1 0.92 0. 14% 0.52 +0.50"
—AlizE g 7.5 0.77 £0.31 0.71 £0.22

15 0.90 +0. 46" 0.67 +0.24"

30 0.94 0. 16 0.56 +0.31"
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S0 S0 0 B R 22— T A £ B0 WL AR
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