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ABSTRACT. The aim of this study was to investigate the effects of the 
vascular endothelial growth factor (VEGF)/VEGF receptor (VEGFR)/
K-ras signaling pathways on miRNA21 levels in hepatocellular 
carcinoma tissues in rats. Eighteen male Sprague-Dawley rats were 
randomly divided into normal control, model, and VEGF blocking agent 
groups (N = 6/group). The expression of VEGF mRNA, K-ras protein, 
and miRNA21 increased significantly (P < 0.05) in the model group 
compared with the normal control group, and decreased dramatically 
in the VEGF blocking agent group compared to the model group. The 
expression of VEGFR mRNA in the model group was higher than that 
of the control group, and the expression of VEGFR mRNA in the VEGF 
blocking agent group was significantly higher than that of the control 
group (P < 0.05). Statistically, there was no difference between the 
expression of VEGFR mRNA for the VEGF blocking agent group and 
the model group (P > 0.05). Finally, the expression of the miRNA21 
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gene in the VEGF blocking agent group was higher than in the control 
group, and there was a significant statistical difference noted; Pearson’s 
correlation analysis demonstrated that the expression of K-ras protein 
was positively correlated with miRNA21 in the experimental groups 
(P = 0.001). The above results showed that the VEGF/VEGFR/K-ras 
signaling pathway might promote the occurrence and development 
of hepatocellular carcinoma cells through regulating expression of 
miRNA21, which has potential clinical value for the development 
of therapies against biological targets and determining prognosis for 
patients with hepatocellular carcinoma.
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