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Protective effect of memantine on cerebral ischemia-reperfusion mice via
regulation of ERK/CREB signaling and synaptic plasticity
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(1. Xuzhou Medical University, Xuzhou 221004, China. 2.Department of Neurology,
The Second Affiliated Hospital of Xuzhou Medical University, Xuzhou 221006)

[ Abstract ] Objective  To investigate the mechanism of memantine on ERK/CREB signaling and synaptic
plasticity in a mouse model of cerebral ischemia-reperfusion. Methods Sixty mice were randomly divided into a sham
operation group ( Sham), middle cerebral artery occlusion model group (MCAO) , 20 mg/kg memantine group (M20) , 4
mg/kg memantine group (M4) , and saline group (NS). With the exception of the Sham group, ischemia-reperfusion was
established in groups using a suture to achieve MCAO. Changes in body weight and degree of neurological deficits were
observed in the mice. Brain atrophy volume was measured using cresyl violet staining, while sensorimotor function was

observed by an adhesive removal test and cognitive function was detected by Morris water maze. Expression of ERK1/2,

[(BE£TE ] HEAKRFEIEE T IH (81671149) , HFR A ARFHF I F 54T H (81301120) ,
[EBRI I AR (1990—) B W-HRFo A 7E 32, Loll . 4052, E-mail: shinnsoong@ 163.com
[BISIER 1 BLTFE MR (1968—) &, M BHZ , FAL B, WFFET7 1] - B i i 1 40 SE RS, E-mail: weixiuel @ 126.com



2 o AR PR 2 2 o

201946 A% 29 5 68 Chin J Comp Med, June 2019, Vol. 29,No. 6

phosphorylated ERK1/2 ( p-ERK1/2), CREB, p-CREB, postsynaptic density protein 95 ( PSD-95) and synaptophysin

were detected by western blot assay. Results

Compared with MCAO, M4, and NS groups, the M20 group exhibited

reduced weight loss, decreased neurological severity scores, decreased volume of brain atrophy, and improved sensorimotor

function. In addition, the results of water maze testing showed that the degree of learning and memory impairment was

reduced in the M20 group. Expression of p-ERK1/2, p-CREB, PSD-95, and synaptophysin proteins were increased in the

M20 group compared with other groups. Conclusions

Continuous treatment with memantine (20 mg/kg) afier cerebral

ischemia in mice can improve the recovery of neurological function, ameliorate deficits in learning and memory, and

improve synaptic plasticity of the brain.
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Figure 1 Changes in body weight and mNSS scores in the mice
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Figure 2 Changes of brain atrophy volume after cerebral ischemia in the mice (cresyl violet staining)
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Figure 3 Results of mouse adhesive removal test
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Figure 4 Results of mouse Morris water maze test
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Figure 5 ERK1/21/2 and CREB protein contents in the mouse brain tissue
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Figure 6 PSD-95 and synaptophysin protein contents in brain tissue of the mice
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