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Abstract

Objective: To investigate the effect of exercise preconditioning on angiogenesis in ischemic brain tissue in rats

with cerebral ischemia-reperfusion injury in the view of VEGF/VEGFR2/dock6 signaling pathway.
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Method: SD male rats were divided into sham group, model group and exercise preconditioning group by ran-
dom number table method, with 18 rats in each group. The sham operation group and the model group were
not given any treatment, while the exercise preconditioning group was given adaptive running training for 3
days at a speed of 10 m/min, once a day for 20 minutes each time. After the adaptive training, the exercise
preconditioning group was given formal running training for 3 weeks, continuous training for 6 days a week,
rest for 1 day, electric treadmill slope of 0°, speed of 15m/min, 30min/d. Model group and exercise precondi-
tioning group were modified to prepare the middle cerebal artery occlusion (MACO) models by Koizumi thread
method, while sham operation group only given skin cutting without thread insertion. Zea longa score and modi-
fied neurological severity score (mNSS) were used to score neurological deficit in rats, the relative infarct size
of the brain was detected by TTC staining, the morphological changes of the ischemic cerebral cortex was ob-
served by HE staining, the expression of CD31 in ischemic cerebral cortex was detected by immunohistochemis-
try and the expressions of VEGFA, VEGFR2, Dock6 in ischemic cerebral cortex were detected by western blot.
Result: (DZea—Longa scoring: after awaking from anesthetizati, compared with the sham group, the Zea—Longa
scores of the other two groups were increased (P<0.01), and there was no statistical significance in the Zea—Lon-
ga scores between the two groups. At 72 hours after reperfusion, compared with the sham group, the Zea—Longa
score of the rats in the model group was significantly increased (P<0.01); compared with the model group, the
Zea—Longa score of the rats in the exercise preconditioning group was significantly decreased (P<0.05). 2mNSS
scoring: At 72 hours after reperfusion, compared with the sham group, the mNSS score of the rats in the mod-
el group was significantly increased (P<0.01); compared with the model group, the mNSS score of the rats in
the exercise preconditioning group was significantly decreased (P<0.05).@TTC staining: Compared with the sham
group, the cerebral infarction volume in the model group was increased (P<0.01), and compared with the mod-
el group, the cerebral infarction volume in the exercise preconditioning group was decreased (P<0.05). @ HE
staining: Compared with the sham group, the model group rats appeared significant pathological changes in the
cerebral cortex on the ischemic side. Compared with the model group, the pathological changes of the cerebral
cortex on the ischemic side of the rats in the exercise preconditioning group were alleviated. &) Immunohisto-
chemistry of CD31: Compared with the sham group, the expression of CD31 in the ischemic cerebral cortex of
the model group was significantly increased (P<0.05). The expression of CD31 in the ischemic cerebral cortex
of the exercise preconditioning group was further increased (P<0.05). 6 Western blot of VEGF, VEGFR2 and
Dock6: Compared with the sham group, the expressions of VEGF (P<0.05), VEGFR2(P<0.05) and Dock6 (P<
0.01)in the ischemic cerebral cortex of the model group were significantly increased; compared with the model
group, the expressions of VEGF(P<0.05), VEGFR2(P<0.05) and Dock6(P<0.01) in the ischemic cerebral cor-
tex of the exercise preconditioning group were further increased.

Conclusion: Exercise preconditioning can effectively promote angiogenesis after cerebral ischemia and reduce
cerebral ischemia-reperfusion injury, which may be related to the activation of VEGF/VEGFR2/Dock6 signaling
pathway.
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