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[ Abstract] Objective To observe any effect of exercise preconditioning on the levels of hypoxia-inducible
factor-lae (HIF-1a) and vascular endothelial growth factor (VEGF) in the brain tissue of rats after induced cerebral
ischemia and reperfusion, and how it might promote angiogenesis. Methods Thirty-six male Sprague-Dawley rats
were randomly divided into a sham-operation group, a model group and an exercise preconditioning group, each of 12.
After adaptive running training for 3 days, the exercise preconditioning group ran daily for 30 minutes at 15m/min for

14 days, while the other two groups did not exercise. Middle cerebral artery occlusion and reperfusion were then in-
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duced in the model and exercise preconditioning groups using the modified Zea-Longa suture method. Rats in the
sham-operation group were only cut open to expose the right carotid artery. Right after the modeling, and again 24
hours later neurological deficit was evaluated using the Zea-Longa score and modified neurological severity scoring
(mNSS). Infarct sizes were measured using 2,3 ,5-triphenyl tetrazolium chloride staining. Any morphological changes
were noted using hematoxylin and eosin (HE) staining, and the expression of CD31 protein, hypoxia-inducible fac-
tor-1a and vascular endothelial growth factor in the ischemic cerebral cortex were quantified immunohistochemically.
Results Right after the modelling, compared with the sham-operation group, the average Zea-Longa scores of the
model and exercise groups had increased significantly, but were not significantly different from each other. Twenty-
four hours later the average Zea-Longa score, mNSS score and relative cerebral infarction area of the model group had
increased significantly compared with the sham-operation group, while the exercise preconditioning group’s averages
had decreased significantly. The HE staining showed that compared with the sham-operation group, pathological chan-
ges such as loose tissue, reduced number of nerve cells, nucleolysis, and vacuolization of the cerebral cortex on the
ischemic side were found in the model group. Compared with the model group, the pathological changes in the exer-
cise preconditioning group were less serious. The levels of CD31 protein, HIF-1a and VEGF in the ischemic cerebral
cortexes of the model group had by then increased significantly. But compared with the model group, those levels had
increased more in the exercise preconditioning group. Conclusion Exercise preconditioning can effectively promote

angiogenesis after cerebral ischemia and reduce chronic injury. That may be related to the activation of the HIF-1a

and/or VEGF signaling pathways.
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