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Abstract

Objective: To investigate the effects of optogenetic stimulation of glutamate neurons in the M1 region on mo-
tor function recovery in spinal cord injury (SCI) rats.

Method: The 24 female SD rats were randomly divided into 3 groups: pure SCI group (n=8), stimulation
group (n=8) and false stimulation group (n=8). Rat model of T10 spinal cord injury was prepared by clamping
method. The pure SCI group only underwent spinal cord injury modeling without any intervention. The stimula-
tion group was given optogenetics to precisely activate glutamate neurons in bilateral M1 region of rats with
SCI. The virus implanted in the false stimulation group did not contain light-sensitive proteins and could not
activate glutamate neurons using optogenetics. The fiber embedded in the M1 zone of SCI rats was stimulated

by 470nm blue light after the successful modeling, twice a day for 2 weeks continuously. BBB score and
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ramp test were used to evaluate the motor function of SCI rats at 1 to 8 weeks of treatment. Repair of spinal

cord injury was observed by HE staining at 4 weeks.

Result: The BBB scores showed that the motor function of each group increased with the extension of time,

but the BBB score of the light stimulation group was higher than that of the pure SCI group and the false

stimulation group (P<0.01).Slope experiment showed that the slope angle of the light stimulation group was

higher than that of the SCI group and the false stimulation group every week (P<0.001).HE staining showed

that the recovery of spinal cord tissue in the light stimulation group was significantly better than that in the

pure SCI group and the false stimulation group.

Conclusion: Optogenetic activation of glutamate-energy neurons in M1 region selectively can ameliorate the re-

covery of injured spinal cord tissue, thus promote the motor function recovery of SCI rats.
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