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Abstract

Objective: To investigate the influence of voluntary running wheel and chronic restrict stress on fear memory
and anxiety-like behavior in mice and its relationship with brain-derived neurotrophic factor in the hippocampus.
Method: Ten weeks-old male C57Bl/6] mice were randomly divided into eight groups, 10 mice in each
group. Cl and C2 mice were not given any interventions such as stress or exercise, R1 and R2 mice were
housed with running wheel equipment, S1 and S2 mice received chronic restraint stress, S-R1 and S-R2 mice
were housed with running wheel equipment,as well as received chronic restraint stress. The mice received be-
havioral tests(C2, S2, R2, S-R2) including the fear conditioning, and next the elevated-plus maze test. West-
ern Blot was also given to the mice(Cl, S1, RI1, S-R1) for quantitative analysis of the level of hippocampal
BDNF protein.

Result: In the contextual fear conditioning, the percentage of freezing time of stress mice and the stress-exer-
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cise mice was significantly reduced (P<0.05) compared with the control. However, there was no difference

among each group about the percentage of freezing time in the cued fear conditioning test. There was signifi-

cant difference (P<0.05) between the stress-exercise mice and the running mice in the time in closed arm and

open arm during the elevated-plus maze test, and the stress-exercise mice exhibited significantly increased en-

tries (P<0.05) to the open arm than the exercise mice. Although there is no difference in hippocampal BDNF

protein levels among each group,the stress mice showed strong trends toward an increase (P=0.070).

Conclusion: Stress impairs contextual memory in adult mice, and increase hippocampal BDNF protein. In the

elevated-plus maze test after fear conditioning, the stress-exercise mice showed significantly lower level of anxi-

ety-like behavior than the running mice, suggesting that chronic restraint stress sustained the anxiolytic effect of

exercise from footshock during fear conditioning training.
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