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Effects of low frequency repetitive transcranial magnetic stimulation on forced swimming and amino acid
neurotransmitters in the hippocampus in a rat model of chronic depressive stress CHEN Yun-ping, SUN
Sheng-gang ,MEI Yuan-wu,ZHANG Yun-jian, BAO Min. Department of Neurology, Union Hospital, Tongji Medical
College, Huazhong University of Science and Technology, Wuhan 430022, China

[ Abstract] Objective To observe any changes in forced swimming and in the amino acid neurotransmitters
in the hippocampus of rats subjected to chronically depressive stress after low frequency repetitive transcranial magne-
tic stimulation(rTMS) , and to study the therapeutic effects and the mechanism of low frequency rTMS in treating de-
pression. Methods Twelve male Sprague-Dawley rats were exposed to an unpredictable sequence of mild stressors
to establish a model of depression. The depressed rats were then randomly allocated into two groups: a depressed con-
trol group, and a magnetic stimulation group. Another 6 normal rats served as normal controls. Before and after the
repetitive transcranial magnetic stimulation treatment, the rats were evaluated in terms of their behavior on a forced
swimming test, and the concentrations of amino acid neurotransmitters in the hippocampuses of the rats in all three
groups were measured. Results Rats in the depressed control group showed no significant difference in immobility
time on the forced swimming test pre-and post-treatment, but their immobility time was significantly different from that
of the control group (P <0.01). The rats in the magnetic stimulation group showed a significant reduction in immo-
bility time compared with both their pre-treatment times and the times of the depressed control group (P <0.01).
The times for the rats in the magnetic stimulation group were not significantly different from those of the normal con-
trols. The level of glutamate in the hippocampus in the depressed controls was lower than that in the normal controls
(P<0.05). The level of glutamate in the hippocampus in the magnetic stimulation group was higher than that in the
depressed control group (P <0.05). There was no significant difference in glutamate levels between the magnetic
stimulation group and the normal controls. Conclusions Low frequency rTMS can change the depressive behavior
of rats with experimentally induced depression. Regulating the level of amino acid neurotransmitters in the hippocam-
pus might be one of the antidepressive mechanisms of low frequency rTMS.
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