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Effects of voluntary exercise on learning ability, memory and hippocampus growth-associated protein 43

expression in senescence-accelerated prone mouse
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[Abstract] Objective To observe the effects of voluntary exercise on the learning ability, memory and hippocampus
growth-associated protein 43 (GAP43) expression in senescence-accelerated prone mouse (SAMP8), so as to explore the
possible mechanism of exercises on improving the cognitive ability and delaying aging. Methods A total of 60 three-month old
female SAMPS8 mice were evenly assigned to running cage environment (RCE) group and standard environment (SE) group at
random. After three months, Morris water maze test was used to test the platform-seeking latency and search strategy. Then
10 mice were sacrificed in each group for RT-PCR analysis of hippocampus GAP43 mRNA expression, 10 for Western blotting
analysis of hippocampus GAP43 protein expression, and 10 for immunohistochemistry staining of hippocampus GAP43
expression. Results Morris water maze test showed that RCE mice had a significant shorter platform-seeking latency than SE
mice(P<C0.01, P<C0.05), and RCE mice had a significant longer time in the first quadrant (P<C0. 01) and a shorter time in the
fourth quadrant (P<Z0. 05) compared with SE mice. RCE mice had a significantly higher GAP43 expression in the hippocampus
compared with SE mice (P<C0.01). Conclusion Voluntary exercise can improve the learning ability and memory of SAMPS,
which might be associated with the increase of GAP43 in the hippocampus.
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Tab 1

Comparison of average latent periods in Morris water maze test

n=30, xts, t/s

Group dl d2 d3 d4
RCE 70.1244.35"* 60.2946.31" 41.78+6.98" 32.7648.12"
SE 81.3246.56 72.0547.80 45,2047, 65 38.19£5.75
RCE: Running cage environment; SE: Standard environment. * P<C0.05, ** P<C0.01 vs SE group
2.1.2 ZEHEFELE RCEH/NRIES [ LR 'R OUE T A UL DA 2L GAPA3 R S 7

TiF Pk A 3¢ SE ZH2E K (P<<0. 01) , 7248 IV 42 BR i 7k
i IE] %% SE #H 4558 (P<<0. 05), W3 2, RCE 4/
UL R E L T 5 T 2B ;1 SE 41/ BRIl
WL T A T R T T RIRPIM A5
R,

®2 ZFEHEZFLEP SAMPS MNRE
%1 RMREEN KRk E L&
Tab 2 Comparison of swimming time in the first and
fourth quadrant in spatial probe test of SAMPS8 mice
n=30, xks, t/s

Group Quadrant( [ ) Quadrant(]V)
RCE 43.66+6.21" " 16.77+3.55"
SE 37.53+4. 38 20.294+4. 86

RCE: Running cage environment; SE: Standard environment.

* P<C0.05, ** P<C0.01 vs SE group
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B B RCE 21 FJ U 450 R Y 119 A% o €0 B MR 8 a0 BH 4
B P SN 7 ) AE T S K o A (Bl 3AL3C) L SE 4 FH
PEARE N PR 4 88 RCE 4125 8 4 40 e % H /> (&l
3B3D) . AL H L. ZF A G i E X
(0.213 540. 012 3 vs 0. 180 9 4+ 0. 015 2, P <
0.01),
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Fig 1 Relative expression of GAP43 mRNA
in hippocampus of SAMPS8 mice in the two groups

RCE: Running cage environment; SE.: Standard environment.

** P<C0.01 vs SE group; n=10, %>
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Fig 2 Relative expression of GAP43 protein in hippocampus of SAMPS8 mice in the two groups

RCE: Running cage environment; SE: Standard environment. * * P<0. 01 vs SE group; n=10, r=+s

3 REHLAUEVMEFHA SAMPS /MRS AL GAP43 IR IX
Fig 3 Expression of GAP43 in hippocampus of SAMP8 mice in the two groups by immunohistochemistry staining

RCE: Running cage environment; SE.: Standard environment. A,C: RCE group; B,D: SE group. Original magnification : X 200(A,B), X400
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