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[ Abstract]
stem cells (BMSCs) based on the SDF-1/CXCR4 axis and analyze the mechanism of liver cirrhosis treatment with Jisheng
Methods

Objective To explore the effects of Jisheng Shenqi decoction on homing of bone marrow mesenchymal
Shenqi decoction combined with BMSCs transplantation. A liver cirrhosis model was established by
intraperitoneal injection of 40% carbon tetrachloride oil solution and other complex factors in 30 rats that were then
randomly divided into the model control group (model group) , BMSCs transplantation group ( BMSCs group) , and BMSCs
transplantation combined with Jisheng Shenqi decoction group ( combined group). Ten normal rats were used as the normal
control group (normal group). The BMSCs and combined groups were injected with fluorescent-labeled BMSCs into the tail
vein; the combined group was administered Jisheng Shenqi decoction at the same time; the normal and model groups were
not treated. The liver function index and liver pathologic changes were observed at 4 weeks after treatment. The homing of
BMSCs in liver tissue in each group was observed under fluorescence microscopy. The serum expressions of stem cell
factor, hepatocyte growth factor, granulocyte colony-stimulating factor, and erythropoietin were detected by ELISA. The
expressions of SDF-1 and CXCR4 proteins were detected by immunohistochemical staining. Results  Under light
microscopy, the degree of fibrosis and inflammatory activity was significantly improved in the BMSCs and combined groups
compared with the model group. Compared with the normal group, the model group had significantly increased serum
concentrations of alanine aminotransferase, aspartate aminotransferase, total bilirubin, and y-glutamine tanspeptidase and a
decreased albumin concentration ( P<0.05) ; these concentrations were also significantly improved in the BMSCs and
combined groups compared with the model group (P<0.05). There were more homing BMSCs observed in the combined
group than the BMSCs group (P<0.05). Compared with the model group, the BMSCs and combined groups had increased
expressions of stem cell factor, hepatocyte growth factor, granulocyte colony-stimulating factor, and erythropoietin;
furthermore, the expressions of these factors were higher in the combined group than the BMSCs group (P <0.05).
Immunohistochemical analyses showed that the expressions of SDF-1 and CXCR4 proteins were upregulated in the BMSCs
and combined groups compared with the model group, and were upregulated in the combined group compared with the
BMSCs group ( P < 0.05). Conclusions Jisheng Shenqi decoction activates the SDF-1/CXCR4 biological axis,
upregulates the expressions of related proteins and upstream regulatory factors, promotes the homing of BMSCs to the
injured liver tissue, and significantly improves the liver function and pathological changes in a rat model of liver cirrhosis.
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Figure 1 Cell surface antigen results
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Table 1 Liver inflammatory degree and fibrosis staging
scores of rats
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21 5] Inflammatory degree Fibrosis degree
Groups ko RE OPhE OEE
None Mild Moderate Severe

FO F1 F2 F3 F4

Ay
I 0 0o 0 0 10 0 0 0 0
Normal group
i
L) 0 2 8 0O O 0 0 10
Model group
BMSCs 41
1 2 7 o 0 2 3 5
BMSCs group
Ay
e 2 4 2 0 2 3 3 2

Combined group

B2 WA T 5 BMSCs JEASFHE
Figure 2 Morphological characteristic of BMSCs

under the inverted microscope

HGIEWAE, " P<0.05; SEBALLE, 4 P<0.05; 5 BMSCs 4LHAEL, “ P<0.05,
3 KRB ALT AST ALB . y-GGT & TBIL L%
Note. Compared with normal group, *P<0.05. Compared with model group, * P<0.05. Compared with BMSCs group, “P<0. 05.
Figure 3 Comparison of ALT, AST, ALB, y-GGT and TBIL in serum of rats

B4 SR BITHEUR B O

Figure 4 Liver pathology of rats in each group
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B 5 BMSCs #AH G 78 B4 A 1 il

Figure 5 Distribution of BMSCs in liver after transplantation

H SIEWALE, * P<0.05; SEAL]HLE, 4 P<0.05;5 BMSCs 4114, © P<0. 05,
6 FFHKFUMLIE GCSF EPO HGF 2 SCF ik B LL4E
Note. Compared with normal group, *P<0.05. Compared with model group, 4 P<0.05. Compared with BMSCs group, “ P<0. 05.
Figure 6 Comparison of GCSF, EPO, HGF and SCF expressions in serum of rats in each group

B 7 4K SDF-1 Fik

Figure 7 Comparison of SDF-1 expression in liver of rats in each group
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Figure 8 Comparison of CXCR4 expression in liver of rats in each group

R2 BHKFEITHL SDF-1 . CXCR4 #F HF kM His

Table 2 Comparison of SDF-1 and CXCR4 protein expression in

liver of rats in each group
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