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[ Abstract] Objective  To study the effects of different types of exercise training on learning and memory,
as well as on the expression of synaptophysin (SYP) and on postsynaptic density protein 95 ( PSD-95) in rats in
which a model of vascular dementia had been created. Methods Forty male Wistar rats were divided randomly
into a voluntary exercise group ( V-EX) , a forced exercise group (F-EX), an involuntary exercise group (I-EX) ,
a vascular dementia group (VD) and a sham-operation group ( Sham) , with 8 rats in each group. Two-vessel oc-
clusion (2-VO) of the arteria carotis communis was used to create a model of vascular dementia in all of the rats ex-
cept those in the sham-operation group. Beginning one week after the surgery, the V-Ex rats were free to run in a
running wheel. The F-EX rats were forced to run 270 m a day in an electric wheel. The I-EX rats were stimulated
to imitate the gait pattern of their forelimbs running at 9 m/min three times a day for 10 minutes each time. No spe-
cial training was given to the rats in the other 2 groups. Three weeks after the surgery, their learning and memory
were tested using a novel object recognition test. Immediately after the test, their prefrontal cortex was sampled and

the expression of SYP and PSD-95 was detected using western blotting. Results The average novel object recog-
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nition indices of the rats in the V-EX, F-EX and I-EX groups were all significantly higher than that of the VD

group. Average PSD-95 expression was also significantly higher than in the VD group. Conclusion Exercise,
whether voluntary, forced or induced by functional electrical stimulation can improve learning and memory in vascu-

lar dementia, at least in rats. The mechanism is possibly that the training can increase the expression of PSD-95 in

the prefrontal cortex, though not SYP.
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