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Effect of mobility training on astrocyte, synapse and motor skill in rats with acute cerebral infarction 7AN
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pital, Wuhan University , Wuhan 430060, China

[ Abstract] Objective  To investigate the change of and relationship between astrocytes and synapse
structure in the region around the infarction area and the roles of the astrocytes on the recovery of motor skill in
the experimental rats with acute cerebral infarction after mobility training. Methods A total of 120 rats were
randomly divided into 4 groups: a rehabilitation group, an inhibition group, a saline group and a control group.
The motor skill of the rats was examined by beam walking test. The changes of astrocytes, synapses, the glial fi-
brillary acidic protein ( GFAP) , synaptophysin and growth associated protein 43 (GAP-43) in the region around
the infarction were observed using electron microscope and immunohistochemistry staining at 7,21 and 42 d after
the model was made. Results It was noted that the recovery of motor skill was more significant in the rehabili-
tation group than that in the control and the inhibition groups ( scored in beam walking test at 3.2 +0.3 vs 1.8
+0.5 and 1.6 £0.9 at the third weekend; scored 5.8 £0.9 vs 2.6 0.8 and 2.1 £0. 7scores at the sixth
weekend. P <0.01). Tt was observed under the electron microscope that the number of astrocyte increased
gradually (from 5.8 £0.3 / visual field at the 3rd weekend to 8.5 0.8 / visual field at the 6th weekend) ,
accompanying the simultaneous increase of synapse number (12.3 + 1. 3/visual field at the 3rd weekend to
16.3 1.4 /visual field at the 6th weekend ) over time, and the increase of the number of astrocyte was also
more significant in the rehabilitation group than that in the control and the inhibition groups( P <0.01). The im-
munohistochemistry staining showed that the optical density of GFAP and synaptophysin in the region around the
infarction area of the rehabilitation group was significantly higher than those in the control and the inhibition
groups at both the 3rd and the 6th weekend( P <0.01). Conclusion The motor skill training could promote
the increase of astrocyte number and the changes of synapse number and function in the region around the infarc-
tion area and finally the motor skill recovery in the experimental rats with acute cerebral infarction. The increase
of astrocyte number might play an crucial role in motor skill recovery.
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