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Running exercise reduces dendritic spine loss in the dentate gyrusof the

hippocampus in middle-aged APP/PS1 transgenic AD mice
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[ Abstract |Objective ; To investigate the effect of running excise on dendritic spines in the dentate gyrus(DG) of the hippocampus in
middle—aged male APP/PS1 transgenic Alzheimer’s disease (AD) mice using the unbiased stereological methods. Methods : Twelve—
month—-old male APP/PS1 transgenic AD mice were randomly assigned to a running group or a positive control group. Meanwhile, age—
matched male wild-type mice were used as a negative control group(n=15 per group). The mice of the running group were placed on
a treadmill to run for 4 months. The spatial learning and memory abilities were investigated using the Morris water maze test. The
density and the total number of the dendritic spines in the DG of the mice in three groups were investigated using the unbiased
stereological methods. Results:In the hidden platform task,the escape latency of the running exercise group mice(25.0 £2.5) s was
significantly shorter than that of the positive control group mice(35.4 2.5)s (P=0.016). In the probe trial task,the times of platform
location crosses ,the time spending in the target quadrant(s) and swimming distance percentage in the target quadrant of running
group[(3.2 £1.9), (21.5 £7.6) s, (0.31 £0.12)] were significantly more than positive control group[(1.3 £0.9), (14.0 £8.2) s,
(0.23 £0.14)](P=0.01,P=0.029,P=0.019). The density and the total number of the dendritic spines in the running group [(0.431 9 +
0.044 8)/pum?, (4.546 6 + 1.081 4)x10% were significantly in—
creased compared to those of the positive control group
[(0.2856 +0.013 3)/pm?, (2.667 9 +0.643 5)x10%(P<0.001,
P=0.043). Conclusion:The positive effects of running exercise
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81501101); & & 7 4 T 2 % R FAEEAL "R HH on the spatial learning and memory abilitiesof APP/PS1 mice
X #8570 B (2012);2016 FEREH R FEEFH LR might be related to the protective effects ofrunning exercise on
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Fig.1 An illustration of the way to define the boundary of the

hippocampcal DG with the light microscope is shown
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Fig.2 An illustration of the way to count the number of the
dendritic spines in the hippocampus DG with the optical disector
technique is shown
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Tab.1 Morris water maze data
PR E R B Xt R 2H PR R £ fiog | giitit Pfi
BRI (s) 22.40 +2.50 35.40 +2.50™ 25.00 +2.50 9.778 0.000
AR/ € 4.40 £ 1.60 1.30 + 0.90* 3.20 + 1.90 12.230 0.000
H AR ZBR DK AR (s ) 21.70 + 3.80 14.00 + 8.20* 21.50 + 7.60 4.946 0.013
HArG BRIk R A 40 (%) 0.34 +0.09 0.23 +0.14~ 0.31+£0.12 4.949 0.013

T 2o, B RE BEER 15 TP XS BRI L , P<0.05 5 b« FEIPE ST AR 15 PR BBELATEL , P<0.01 5 0 FHPEXT REH 5 SR 4HAHEE , P<0.05
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Fig.3 Swimming tracks in the Moriis water maze
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Fig.4 Comparison of the test results of the Morris water maze
in three groups
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Fig.5 The comparisons of the dendritic spines of the
hippocampal DG among three groups are shownunder a light

microscope at a magnification of 1000 x
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Fig.6 Comparisons of the density and the number of dendritic

spines in DG of hippocampus among three groups
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