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The effects of forced exercise on fear conditioning and memory

Yasuko Nojima1> . Yasutaka Yawaka! and Makoto Funahashi®

ABSTRACT : To clarify the effects of forced exercise on the conditioned fear, we performed behavioral experiments with
rats. Rats were divided into the exercise group (forced walking using a motor—-driven walking wheel system) and the
control group (just stay in the walking wheel system without forced walking). An operant conditioning chamber system
was used to produce an electrical foot-shock (US: unconditioned stimulus) and a sound stimulus (CS: conditioned
stimulus). Rats received 10 presentations of a 30 sec buzzer (CS) and a 29 sec, 25 mA foot-shock (US), at 30 sec
intervals in the operant chamber. To evaluate the acquisition of conditioned fear memory we measured the period of the
freezing behavior. In addition, the elevated plus-maze test was used to assess the anxiety level of the rats in each group.
The exercise group showed a significant reduction in the rate of freezing behavior (11.7 * 38% at day 2, n = 5; 0.3 *
0.3% at day 3, n = 5) as compared with the control group (427 * 51% at day 2, n = 5; 227 * 79% at day 3, n = 5). In
the elevated plus-maze test, no significant differences were detected in the anxiety level between the exercise group and
the control group. This study suggests that forced exercise could contribute to attenuate the holding time of conditioned

fear memory without having significant effects on the anxiety level.

Key Words : fear conditioning, conditioned memory, forced exercise, rats
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