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Abstract

Objective: To observe the effects of voluntary exercise, forced exercise and involuntary exercise through func-

tional electrical stimulation on cognitive function and explore the influence of three types of exercise training
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on plasticity in hippocampus.

Method: Male Wistar rats(SPF grade), weighting 250—300g, were anaesthetized with 10% chloral hydrate
(300mg/kg), permanent ligation of bilateral common carotid artery(2-VO) was produced. After the model was
successfully established, rats received 3 days accommodation (rats that failed to run 270m daily in the wheel
were excluded) and randomly assigned to the sham(n=8) and four 2-VO groups (n=32): (DControl vascular de-
mentia group (VD, n = 8), @ Voluntary exercise group (V-Ex, n=8),@Forced wheel exercise group (F-Ex, n=
8) , @Involuntary exercise group (I-Ex, n=8). After 2-VO, rats in model group and sham-operation group can
freely exercise in a cage without any treatment. A week after surgery, V-Ex rats were free to run 270m a day
on a running wheel (diameter: 31.8 cm, thickness: 10cm, freely rotates against a resistance of 100g). F-EX
rats were forced to run 270m a day on an electric wheel (diameter: 31.8cm, length:40cm) at a speed of 9m/
min. [-EX rats were stimulated for 30 minutes every day. The stimulation pattern imitated the gait pattern of
forelimb running at the speed of 9m/min. After 14 days, learning and memory test was performed by means
of novel object recognition test. Western-blotting technique was used to detect the SYN,SYP,PSD-95MAP-2
and Tau expression in the hippocampus. Immunohistochemical staining was used to detect the MAP-2 expres-
sion in the. hippocampal CAl zone.

Result: MNovel object recognition test:In the training session, all rats showed no significant preference for two
familiar objects. In the testing session (24h), novel object recognition indexes in V-Ex, F-Ex and I-Ex groups
were also significantly higher than those in VD group. Novel object recognition index in V-Ex group was sig-
nificantly higher than those in I-Ex and F-Ex groups. However, there was no significant difference between I-
Ex and F-Ex groups. @SYN,SYP,PSD-95,MAP-2 and Tau expression in hippocampus. The expression levels of
SYN,PSD-95,MAP-2 and Tau in V-Ex, F-Ex and I-Ex groups were significantly higher than those in VD
group. However, there were no significant differences among three groups. The SYP expressed in each group
showed no statistical differences.

Conclusion: Voluntary exercise, forced exercise and involuntary exercise through functional electrical stimulation
can equally improve the ability of learning and memory in vascular dementia rats by improving the expression
levels of SYN,PSD-95,MAP-2 and TAU and inducing plasticity in hippocampus.
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