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Effect of vagus nerve stimulation on secondary demyelination in rats with acute ischemic stroke

WANG Sisi, ZHENG Furong, WANG Sanrong, JTA Gongwei’
Department of Rehabilitation Medicine, The Second Affiliated Hospital of Chongqing Medical University, Chongqing 400010, China

[ Abstract | Objective To observe the changes of myelin sheath in corpus callosum on non-ischemic side after
ischemic stroke in rats with cerebral ischemia/reperfusion (I/R) model, and to investigate the effect of vagus nerve stimulation
(VNS) on secondary demyelination in I/R model. Methods Forty-two rats were randomly assigned to sham, I/R, or /R+
VNS groups, with 14 rats in each group. Except for the sham group, the rats in other groups were used to construct I/R model
by a middle cerebral artery occlusion thread method. In addition, the rats in the I/R+VNS group were given repetitive electrical
stimulation of the left vagus nerve for 60 min at 30 min after ischemia occlusion. The cerebral infarction volume was observed
by 2.3,5-triphenyltetrazolium chloride staining. The expression levels of myelin basic protein (MBP) and myelin-associated
glycoprotein (MAG) in the corpus callosum on the non-ischemic side were detected by Western blotting. The integrity and
thickness of myelin sheaths in the corpus callosum on the non-ischemic side were observed by Luxol fast blue staining and
transmission electron microscopy, respectively. Results Compared with the sham group, the volume of cerebral infarction in
the I/R group was increased (P<<0.01). On the 3" day after I/R, compared with the sham group, the expression levels of MBP
and MAG were significantly decreased (both P<<0.01), the intensity of Luxol fast blue staining was significantly decreased
(P<<0.01), and the thickness of the myelin sheath was significantly thinner (g-ratio was increased, P<<0.01) in the corpus
callosum on the non-ischemic side. Compared with the I/R group, the expression levels of MBP and MAG in the I/R+ VNS
group were significantly increased (both £<<0.05), the intensity of Luxol fast blue staining was significantly increased (P<<0.01),
and the thickness of myelin sheath was significantly increased (g-ratio was decreased, £<<0.01) in the corpus callosum on the
non-ischemic side. Conclusion Secondary demyelination occurs on the non-ischemic side of the rat corpus callosum after
ischemic stroke, and VNS can ameliorate the demyelination.
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Sham I/R

B 1 TTC FEMENKFRMEEL
Fig1 Cerebral infarct of rats detected by TTC staining
A: Experimental sampling site (the diagram was drawn by
BioRender.com); B: TTC staining to visualize the volume of
cerebral infarction. TTC: 2,3,5-triphenyltetrazolium chloride;

I/R: Ischemia/reperfusion.
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Fig2 Change trend of corpus callosum on non-ischemic side of rats after I/'R

A: MAG expression detected by Western blotting; B: Results of quantitative analysis of MAG expression; C: MBP expression

detected by Western blotting; D: Results of quantitative analysis of MBP expression; E: Luxol fast blue staining of the corpus

callosum tissue; F: Results of quantitative analysis of myelinated area; G: Transmission electron microscopy observation of the corpus

callosum tissue; H: Statistical analysis of g-ratio (the ratio of the cross-sectional area of axons to the total cross-sectional area of nerve
fibers); I: Statistical analysis of myelin thickness. "P<<0.05, "P<<0.01 vs sham group; “P<<0.05, ““P<<0.01 vs I/R d1 group. n=3,

x=ts. I/R: Ischemia/reperfusion; MAG: Myelin-associated glycoprotein; MBP: Myelin basic protein.
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Fig3 Effect of VNS intervention on demyelination of non-ischemic side corpus callosum of rats on day 3 after I/R

A: MAG expression detected by Western blotting; B: Results of quantitative analysis of MAG expression; C: MBP expression detected

by Western blotting; D: Results of quantitative analysis of MAG expression; E: Luxol fast blue staining of the corpus callosum tissue;

F: Results of quantitative analysis of myelinated area; G: Transmission electron microscopy observation of the corpus callosum tissue;

H: Statistical analysis of g-ratio (the ratio of the cross-sectional area of axons to the total cross-sectional area of nerve fibers). P<<0.01

vs sham group; “P<<0.05, ““P<<0.01 vs I/R group. =3 (Fig 3B and Fig 3D) or 5 (Fig 3F and Fig 3H), X*s. VNS: Vagus nerve

stimulation; I/R: Ischemia/reperfusion; MAG: Myelin-associated glycoprotein; MBP: Myelin basic protein.
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