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Four groups of six untrained rats were induced to run by mild electrical stimulation 

on a motorized treadmill at a speed of 16 m/min for a total 30 min. The treadmill was 

declined 16 degrees to eccentrically bias contractions of the soleus muscle in the hind 

limbs. Rats in one group ran continuously for 30 min, while rats in the other three 

groups ran six 5-min bouts separated by rest periods of various durations. Rest durations 

of 2 min, 4 min, and 6 min were studied across these groups. One group of six sham-

control rats were placed in the treadmill chamber with a nonmoving belt and active 

shock grid for 30 min. All rats conformed to the running task quickly and received only a 

few shocks during the first few minutes of the protocol. Rats were sacrificed 48 hr 

following exercise. Histological and enzyme assay techniques were used to assess acute 

muscle injury. Results showed that 30 min of continuous downhill running produced 

visible signs of injury and inflammation in the soleus. Less injury was found in conditions 

with intermittent rest periods, and no visible signs of injury or inflammation were found 

with the longer rest durations. Results of the present investigation suggest that 

intermittent rest periods provide a protective effect against acute muscle injury, and 

provide evidence that a rodent treadmill model may be a useful model for the study of 

musculoskeletal injury and the effects of various exercise and work practices.
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