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Establishing Chronic Stroke Rat Models by MCA Occlusion Using Intraluminal
Filament
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Min-Young Kim, M.D., Ph.D.
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Eunpyeong Hospital

Objective: Focal brain ischemia induced in rats by occlusion of middle cerebral artery (MCA) is a widely
used paradigm of human brain infarct. The purpose of this study is to establish chronic stroke model
by MCA occlusion using intraluminal filament in rats.

Method: A total 44 rats were operated by modified Longa’s method. The surgical procedure consisted
of introducing an intraluminal filament into the internal carotid artery and advancing it intracranially to
block blood flow for 60 minutes into MCA. After this procedure motor and postural change were assessed
using a 0~5 point grading scale consisted of forelimb, hindlimb and circling test. Behavioral tests such
as rotarod, stepping and cylinder tests were examined in the survived rats after MCA occlusion up
to 14 weeks post-ischemia. Autopsy was done to evaluate the cerebral infarct volume.

Results: Thirteen rats were survived up to 14 weeks post-ischemia and for the severely paralyzed
subjects by acute neurological severity scoring were examined with behavioral tests once a week for
14 weeks. Although rotarod test have not shown any specific changes during 14 weeks, stepping and
cylinder tests have shown stabilizing pattern since 4 weeks after the procedure.

Conclusion: MCA occlusion using intraluminal filament could be reliable method to make stroke model
in rats. We concluded that 4 weeks post-ischemia by this method in rats might be regarded as chronic
model. (Brain & NeuroRehabilitation 2011; 4: 35-43)
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Fig. 1. Middle cerebral artery occlusion procedure using intraluminal
filament.” A: artery, Ant: anterior, Com: common, Ext: external,
Int: internal, Mid: middle, Mus: muscle, Occip: occipital, Sup:
superior, Thyr: thyroid.
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Fig. 2. The behavioral test of middle cerebral artery occlusion rat models. (A) Rotarod test, (B)

Stepping test, (C) Cylinder test.
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Table 1. Acute Neurologic Score and Infarct Volume of Survived Middle Cerebral Occlusion Rat Models

Acute test
Animal No. Occlusion time Total score  Infarct Vol. (uml3)
Circling Forelimb Hindlimb
St131 60 min 1 1 2 4 92.51
St133 30 min 1 0 1 2 53.56
St135% 60 min 1 1 1 3 109.64
St137 60 min 1 1 1 3 245.39
St138 30 min 1 1 1 3 107.39
St140* 60 min 1 1 1 3 212.19
St142 30 min 1 0 0 1 298.62
St159* 60 min 1 1 1 3 114.91
St160 60 min 1 1 2 4 93.23
St165 60 min 1 1 2 4 29.46
St167* 60 min 1 1 1 3 194.08
St168* 60 min 1 1 1 3 192.13
St169* 60 min 1 1 1 3 171.22

*Survived 3 points rats after MCA occlusion up to 14 weeks post-ischemia.
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same (p<0.05).
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