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[ Abstract] Objective To investigate the effects of high-frequency repetitive transcranial magnetic stimula-
tion (rTMS) at different intensities on the ultrastructure of an ischemic brain penumbra and the expression of brain-
derived neurotrophic factor ( BDNF) using rats with permanent middle cerebral artery occlusion (MCAO). Methods
Forty-two rats were randomly divided into a blank control group, an MCAO model control group, a sham stimulation
control group and an rTMS group. The rTMS group was divided further into 3 subgroups: an 80% of motor threshold
(MT) subgroup, a 100% of MT subgroup and a 120% of MT subgroup. The cerebral infarction model was estab-
lished by right MCAO. rTMS treatment was given 24 hours after the MCAO model was successfully established. The
r'TMS group and sham stimulation control group were given 20 Hz rTMS with the planned intensities. The MCAO mod-
el control group was not given any stimulation. After 14 days of treatment, transmission electron microscopy, immu-
nohistochemical and Western blotting (WB) methods were used to investigate the ultrastructure of the ischemic pe-
numbra and the expression of BDNF. Results Damage reflected in the ultrastructure in the 3 rTMS subgroups was
less than in the model control group and the sham stimulation control group. Expression of BDNF protein increased
significantly in 100% of the MT group and blank control group rats as compared with that in the sham stimulation con-
trol group, while the blank control group and the 3 rTMS subgroups had no statistically significant difference in com-
parison with the MCAO model control group. The expression of BDNF protein had no statistically significant difference
between any of the groups. Conclusion 20 Hz rTMS might, especially at 100% of the MT, promote the recovery
of the ultrastructure of neural tissues in the ischemic penumbra after acute cerebral infarction and enhance the expres-
sion of BDNF in the ipsilesional hemisphere. This may be one of the important mechanisms of 'TMS's effectiveness in

the treatment of ischemic stroke.
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