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Abstract

Background and Purpose: Multiple sclerosis (MS) is a neurodegenerative disease of the
central nervous system. The animal model of MS, experimental autoimmune
encephalomyelitis (EAE), is commonly used for studies of human inflammatory
demyelinating diseases. The present study was conducted to determine the impact of forced
swimming and voluntary wheel running exercises before the induction of EAE on expression
of occludin and cloudin5 genes in the brain tissue.

Methodology: 48 C57BL / 6 mice randomly divided into four groups (n=12): Forced
Swimming + EAE, voluntary wheel running + EAE, NoEX-EAE, and control group. Animals
performed either swimming exercise for 30 min per day or wheel running for one hour per
day, five days per week for four weeks. Data were analyzed using SPSS16 software. One-
way ANOVA and Tukey’s post-hoc test were applied. P-values of <0.05 were considered
statistically significant.

Results: Evans Blue's staining showed that the permeability of the blood-brain barrier in
wheel running was significantly lower than in EAE without exercise. Clinical scores on both
EAE + exercise groups decreased compared to the EAE group, and exercise prevented body
weight loss, and the expression of the Alocudine and Claudine 5 protein genes in both EAE
exercise groups increased compared to the EAE group.

Conclusion: The forced and voluntary exercises appear to increase the gene expression of
the two proteins occludin and cloudin5, thereby improving the integrity of the blood-brain
barrier in the brain tissue of mice.

Key words: Multiple Sclerosis, Experimental Autoimmune Encephalomyelitis, Forced and
Voluntary Exercise, Blood-Brain Barrier, Tight Junction Proteins





