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Effects of Repetitive Transcranial Magnetic Stimulation on
Enhancement of Cognitive Function in
Focal Ischemic Stroke Rat Model
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<Abstract>

Purpose : This study is intended to examine the repetitive transcranial magnetic stimulation on cognitive function
in the focal ischemic stroke rat model.

Methods : This study selected 30 Sprague-Dawley rats of 8 weeks. The groups were divided into two groups
and assigned 15 rats to each group. Control group: Non-treatment after injured by focal ischemic stroke;
Experimental group: application of repetitive transcranial magnetic stimulation(0.1 Tesla, 25 Hz, 20 min/time, 2
times/day, 5 days/2 week) after injured by focal ischemic stroke. To assess the effect of rTMS, the passive
avoidance test, spatial learning and memory ability test were analyzed at the pre, 1 day, 7" day, 14™ day and
immunohistochemistric response of BDNF were analyzed in the hippocampal dentate gyrus at 7" day, 14™ day.

Results : In passive avoidance test, the outcome of experimental group was different significantly than the
control group at the 7" day, 14" day. In spatial learning and memory ability test, the outcome of experimental group
was different significantly than the control group at the 7™ day, 14™ day. In immunohistochemistric response of

BDNF in the hippocampal dentate gyrus, experimental groups was more increased than control group.
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Conclusion : These result suggest that improved cognitive function by repetitive transcranial magnetic stimulation

after focal ischemic stroke is associated with dynamically altered expression of BDNF in hippocampal dentate

gyrus and that is related with synaptic plasticity.

Key Words : Focal ischemic stroke, rTMS, Cognitive function, BDNF
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HAH oz JF3e A= BA gon(Wang 5, 2011;
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(Ogiue-lkeda 5, 2003).
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BDNF (brain-derived neurotrophic factor)& Al7dAM|E
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Table 1. Neurologic examination grading system

w9 A9 A7)l W

AR AT HHE Esh

Dgree Grade State
Normal 0 No observable deficit
Moderate 1 Forelimb flexion
Severe 2 Decreased resistance to lateral push without circling
3 Same behavior as grade 2 with circling
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Fig. 1. The device of transcranial magnetic
stimulation
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g i G AJollE 784188 23 (T ERT 79.82+
9825)2512&1, 733 J& oA =4 S8 HES
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(Table 3)(Fig. 2).

& A8t 3. siioje] X|AH5|0IAM BDNF BHIzE|slels &l
A= Jepgon, eyt A8 7k va 2 A S 7}
Table 2. The changes of passive avoidance test score in each groups (sec)
Group Day  pre 1 day 7% day 14™ day
Control group 247.17+£31.42 115.33+14.99 137.08+16.89 154.92+17.04
Experimental group 251.17+28.03 116.17+13.16 150.25+12.71%* 185.33+21.38**

* Statistically significant as compared with control group (p<.005)
** Statistically significant as compared with control group (p<.001)
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Table 3. The changes of spatial learning and memory ability test score in each groups

(sec)
Group Day Pre 1 day 7" day 14™ day
Control group 65.34+10.85 79.82+9.82 74.52+7.45 68.98+6.48
Experimental group 66.89+£7.91 78.41+£8.23 67.88+7.54* 58.7+8.17%*

* Statistically significant as compared with control group (p<.005)
** Statistically significant as compared with control group (p<.001)

Fig. 2. The changes of Morris mater maze test in each groups A: Control group in 7" day, B: Experiment
group in 7" day, C: Control group in 14" day, D: Experimental group in 14" day
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Table 4. The changes of BDNF immunoreactivity
on hippocampal dentate gyrus in each groups

Group Day 7" day 14" day
Control group + +
Experimental group ++ +++

— negative, + mild, ++ moderate, +++ severe
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Fig. 3. The Immunohistochemical findings of BDNF reaction on hippocampal dentate gyrus in each groups
(Immunohistochemical stain, x200) A: Control group in 7" day, B: Experiment group in 7" day, C:
Control group in 14" day, D: Experimental group in 14" day
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