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Effect of Yishen Yangsui Formula on Hyperproliferation of Astrocytes in Spinal Cord of Rats with
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Abstract: Objective To observe the effects of Yishen Yangsui formula on the expression of glial fibrillary acidic
protein(GFAP) mRNA, and to study its effects on the expression and distribution of GFAP protein in the spinal cord
(Cs~C;) of rats with chronic spinal cord compression, further explore the effects of this formula on the
hyperproliferation of astrocytes and the formation of glial scars in the spinal cord of cervical spondylotic myelopathy

(CSM) rats. Methods Fifty—six healthy female SD rats were randomly divided into normal group, sham operation
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group, model group, low—, medium— and high— dose Yishen Yangsui formula group, and positive control group,
with 8 rats in each group. All rats in the model group, traditional Chinese medicine group and positive control group
were used to establish CSM model by compressing the spinal cord with water—absorbent swelling materials. The sham
operation group only exposed the spinal cord. Two weeks after the operation, the different doses of Yishen Yangsui
formula groups were given traditional Chinese medicine decoctions by gavage. Positive control group was given
intramuscular injection of monosialotetrahexosylganglioside (dissolved in normal saline) , and the rest groups were
given intragastric administration of normal saline once a day for 4 consecutive weeks. The motor function of rats (BBB
score) was evaluated at 1, 3, 7, 14, 21, 28 days after the intervention. HE staining was performed to observe the
tissue structure of the spinal cord at 6 weeks after operation, and RT-qPCR method was used to detect GFAP
mRNA expression in rat spinal cord, immunofluorescence observation was used to investigate GFAP protein
expression. Results After intragastric administration, the BBB scores of the rats in Yishen Yangsui formula groups
and the positive control group were significantly higher than those in the model group, and the difference was
statistically significant (P <0.05). The results indicated that the Yishen Yangsui formula has a certain effect on
improving the spinal cord function of CSM rats. HE staining of Yishen Yangsui formula group and the positive control
group showed that the scars and cavities in the spinal cord tissue decreased, the cytoplasm gradually increased, and
the morphology of nerve cells was similar to that in the sham operation group. The results of RT—qPCR and
immunofluorescence indicated that the expression of GFAP mRNA and protein in the model group was increased (P <
0.05), and the expression of GFAP in Yishen Yangsui formula groups and the positive control group could be found
to be decreased. The difference was statistically significant compared with the model group (P <0.05). Conclusion
Yishen Yangsui formula can reduce the expression of GFAP in the spinal cord of rats with chronic compression injury
of the spinal cord, thus reducing the formation of glial scars and promoting functional recovery of hindlimbs in rats.

Keywords: VYishen Yangsui formula; cervical spondylotic myelopathy; chronic spinal cord injury; astrocyte;

hyperproliferation; glial scar; glial fibrillary acidic protein(GFAP); rats
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Table 1 Primer sequence of target gene and internal

reference gene

FE SIHFH(5"—3") KJE/bp
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Figure 1 HE staining results of histopathological sections of spinal cord compression site of rats in each group (x200)
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