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Abstract
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Environmental Enrichment (EE) alone is not capable of enhancing the fine digit and the forelimb
functions. Therefore, we applied modified constraint-induced movement therapy (mCIMT) under the influ-
ence of EE to assess its effect on promoting improved forelimb sensorimotor functions. Focal ischemic
brain injury was produced in Sprague-Dawley rats (60 rats, 250+50 g) through middle cerebral artery oc-
clusion (MCAOQO). Before MCAO induction, all rats were trained in modified limb placing tests and reach-
ing tasks for 1 week. Then they were randomly divided into three groups: Group I: application of
standard environment (SE) after MCAO induction (n=20), Group II: application of EE after MCAO in—
duction (n=20), Group I: MCAO+EE, mCIMT and task-oriented training that was initiated at 10th day
after MCAO induction (n=20). We also applied mCIMT (between 9 AM and 5 PM/daily) which included
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restraining the forelimb ipsilateral to the lesion using the 'Jones & Schallert” method. We assessed the
change of modified limb placing, single pellet reaching test and the immunoreactivity of BDNF by im-
munohistochemistry (pre, 1st, 5th, 10th and 20th day). Group I showed no improved outcome, whereas
group II and I significantly improved on the use of the forelimb and the immunoreactivity. The qual-
itative analysis of the skilled reaching test, of group Il showed the greatest improvement in the fine digit
and the forelimb function. These results suggest that EE combined with mCIMT is more functional in
promoting enhanced fine digit and forelimb functional movements.

Key Words: Brain-derived neurotrophic factor; Environmental enrichment; Modified constraint-
induced movement therapy; Sensorimotor function.
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1) Xantopren, Bayer Dental, Germany.
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4) Bayer, Korea.

5) Novocastra Lab., Benton Lane, UK.
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8) ZYMED Lab., Germany.
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9) Sigma, U.S.A.
10) Olympus Bx 50, Japan.
11) Toshiba, Japan.
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