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Mechanisms of estrogen deficiency on aggravating cognitive impairment of

dementia mice via ERB/GSK-3p signaling pathway
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(Institute of Neuroscience ,College of Basic Medicine ,Chongqing Medical University)
[ Abstract }Objective : To examine the effects of estrogen deficiency on cognitive impairment and cerebral pathological changes in APP/
PS1 double transgenic mice,as well as on the expression of estrogen receptor B(ERB) and glycogen synthase kinase-3B(GSK-3p),
s0 as to clarify the molecular mechanisms of estrogen deficiency leading to Alzheimer’s disease(AD). Methods ; The 3—~month—old APP/
PS1 double transgenic mice were randomly divided into sham-operated group(AD-Sham){(n=10) and ovariectomized group(n=10),
and age—matched wild type mice were as controls(WT) (n=10). Mice were examined at 1 month and 5 months after OVX or sham
operation. The Morris water maze test, radioimmunoassay , Western blot and immunofluorescent staining were used to detect the learn—
ing and memory ability and the serum estrogen levels of mice,and senile plaques,ERB and GSK-3Bprotein levels in the brain of

mice. Results ; Radioimmunoassay showed that the serum estradiol levels was dropped significantly at 1 month (F=22.441,P=0.002)
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showed that compared with those of AD—-Sham group,the es—
cape latency and the path length were increased significantly
and the passing times were decreased significantly of AD-OVX
group at 1 month after OVX(P<0.05). With the time following



BEEERI A48 2017 £ 42 %% 6 #7 ( Joumal of Chongging Medical University 2017.Vol.42 No.6 )

— 701 —

after OVX,the escape latency,the path length and the passing times were showed a further decline (P<0.05). ¥ results showed that

compared with that of the AD—Sham group,the number of senile plaques was begun to increase in the cortex in the AD-OVX group
at 1 month after OVX(5.667 = 0.577 vs. 3.333 + 0.577,P=0.023) as the incidence of OVX,the number of senile plaques was increased
significantly in the hippocampus(6.333 + 1.528 vs. 3.667 + 0.577,P=0.013) and cortex(11.667 + 1.528 vs. 6.000 + 1.000, P=0.001).
Western blot showed that compared with that of WT group,the ERB was abnormally expressed in AD~Sham group(P<0.05). The ex—
pression of ERB was down regulated at 1 month(F=65.625,P=0.000) and 5 months (F=18.462,P=0.003) after OVX (P<0.05), while
a similarly consistent trend was found in the expression of p—GSK-38 (ser9) (P<0.05), although the expression of total GSK-3B
showed no differences. Conclusion : Estrogen deficiency induces cognitive dysfunction and aggravates pathological in APP/PS1 mice,

the mechanism is related to the signaling pathway of ERB/GSK-3p.

[Key words Jestrogen deficiency; Alzheimer’s disease ; esirogen receptor ;glycogen synthase kinase-3[;senile plaques
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Fig.1 Effect of Ovariectomy on serum estradiol levels of various
groups of mice
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Fig.3 Effect of ovariectomy on spatial learning and memory of various groups of mice
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Fig.4 Effect of ovariectomy on senile plaques of various groups of mice(100 x )
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Fig.5 Effect of ovariectomy on brain ER B protein level of various groups of mice
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Fig.6 Effect of ovariectomy on brain GSK-3 B protein level of various groups of mice
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%ot BB 45 /)5 BRLBR B R A, Rl ,OVX & AD /N
p-GSK-38 EHEKF T RERE WABBERE
A S8 GSK-3p IEHEHER . SEHIBTST £ GSK-38
EE R EEE T EW ERR M/NZ ERAEHEF
(small ubquitin-like modificator, SUMO) &1 5k 13
FIEZAR K FRIEHES, SUMO(fFE SUMO1.2,
3) 5 AD M EEKBRRBEY,7E APP HEE AD
R/ P W R KB SUMO1 PHEBESRO IT 5
WL~ T ERB W /2 SUMO1 K ¥ X ,ERB -
SUMO1 454 A8k GSK-3B s, Y GSK-3p it
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FIRE R E BIEH, h4& 3B ERB-SUMOL HRE
WL WEDRAM ERB B AR PR, HEHE
B J5,GSK-3pB KyTE M B E R, Al AE R MEBLR B
Z 5|42 ERB-SUMO1 MRk L N XT GSK-3B
P R VE R, B8, GSK-3B MIiE AT LATE
RRVERT AR, NTR#E T AR I

G ARG REN MERHRZRE
EINBET AD /N BUR PN B R B AR S A AT RE Ry HE
— %4k, LB AT RE 5 ERB FA 5 & GSK-3B
FISFHEEMER R, X—RBREER AD HEIR
TRIT IR N BB A i (B R A XM R = 5]
i ERB By FAREME K& GSK-3B iHMH SR THL
M AERE , B — PR,

2 £ X W
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