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[ Abstract] Objective To investigate the effects of epidural spinal cord electrical stimulation ( ESCES) on
spinal cord reflexes in normal adult rats, and to find out where and how the spinal cord reflexes are generated.
Methods Ten adult female Sprague Dawley rats were anaesthetized and an electrode was placed at the S; spinal cord
segment. Single electric pulses with 200 s pulse width and voltages of 400 mV, 600 mV and 1200 mV were used in
the ESCES. 1200 mV voltages with 50 Hz, 60 Hz, 80 Hz, 100 Hz frequency were also tested. EMG signals were re-
corded with concentric needle electrodes in the rats’ semitendinosus muscles to observe the characteristics of spinal
cord reflexes. Results The voltage threshold for generating semitendinosus muscle response was 300 mV. The
three ESCES voltages induced 2 kinds of spinal cord reflexes. The 400 mV and 600 mV stimulation induced spinal
cord reflexes with short latency (5.27 £0.36 ms and 5.19 +0.67 ms respectively). The 1200 mV stimulation volt-
age induced spinal cord reflexes with long latency (2.57 +0.23 ms). Spinal cord reflexes could be generated by
50 Hz, 60 Hz, 80 Hz, and 100 Hz ESCES. At the higher frequencies, spinal cord reflexes declined late in the ex-
periments and then appeared irregular. In some of the rats, spinal cord reflexes vanished entirely late in the stimula-
tion experiments. The latency and duration of the spinal cord reflexes induced by 50 Hz ESCES were (4. 46 +
1.07)ms and (7.33 £1.00) ms respectively. These were significantly different from the latency and duration initia-
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ted by 60 Hz, 80 Hz or 100 Hz ESCES. Conclusions Different ESCES voltages induce different spinal cord refle-

xes generated differently. The long latency reflexes might be monosynaptic responses mediated by dorsal root excite-

ment, while the short latency reflexes might be sarcous exciting electric activity mediated by direct excitement of mo-

tor neurons or motor fibers. The irregular spinal cord reflexes induced by higher frequency ESCES might be one kind

of monosynaptic response. Irregularly appearing spinal cord reflexes induced by higher frequency stimulation might

due to the inhibitory effect of higher frequency stimulation.
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