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[ Abstract] Objective To study any protection against hippocampal neuron damage induced by epilepsy
(SE) provided by transcutaneous stimulation ( TNS) of the trigeminal nerve and to document any effect of such
stimulation on the expression of glutamic acid decarboxylase ( GAD) 65/67. Methods Pilocarpine injection was
used to induce epilepsy in healthy male Sprague-Dawley rats which were then randomly divided into a treatment
group and a model group. Rats which had not received the pilocarpine injection served as normal controls. In the
treatment group the rats were given electrostimulation for one month after the first spontaneous seizure following the
injection of pilocarpine. In the model group they were given sham TNS for one month. After the month of stimula-
tion, immunohistochemistry was used to detect the expression of GAD65/67 in the hippocampus. Terminal deoxy-
nucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) assays and Nissl staining were applied to deter-
mine apoptosis and neuron loss in the hippocampus. Results Significantly less apoptosis was observed in the
treatment group than in model group at 24 h, 48 h and 72 h post-injection. Compared to the model group, average
GADG65/67 expression had increased significantly in the treatment group at 24 h, 72 h, 1 week, 2 weeks and 4
weeks post-stimulation. GADG65 expression reached its peak from 72 h to 1 week post-stimulation, then decreased
to the level of the control group by 4 weeks post-stimulation. The expression of GAD67 remained elevated at all the
time points employed. Conclusions TNS can significantly protect hippocampal neurons from damage in epilepsy,
at least in rats. The underlying anti-epileptic and neuroprotective mechanisms may involve increased inhibitory
transmission induced by the stimulation.

[ Key words] Epilepsy; Transcutaneous electrical stimulation; Trigeminal nerve;  Neuroprotection;
Glutamic acid decarboxylase 65/67
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