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[Abstract] Objective To study the effect and mechanism of cisplatin(DDP) alone and in combination
with Insulin upon the proliferation and cell apoptosis of human cervical cancer cells HeLa in vitro. Methods Cervical
cancer cell line HeLa was incubated with 5 U/L INS, 7.26 mg/L DDP, and 5 U/L INS for 6 h followed by 7.26
mg/L DDP. Cell proliferation was determined by MTT assay. Annexin V-FITC/PI double staining flow cytometry
was used to analyze apoptosis. Flow cytometry was used to study the cell cycle distribution of the HeLa cells of

each group. The expression of JNK2, JNK2 phosphorylation and caspase-3 were detected by Western blot.
Results The inhibiting rates of cells treated with the single DDP, and INS plus DDP for 12 h were (21.11 +

1.36)%, (48.06 + 2.66)%, respectively, the antiproliferation effect of INS combined with DDP group was superior

to single DDP group(P=0.000), but there was no significant difference between INS and control group. INS had no
significant apoptosis-promoting effect. But the combined treatment group apoptosis rate was superior to single
DDP group (P<0.01). Flow cytometry showed insulin can increase the S phase arrest induced by DDP. Western
blot analysis showed that single group and INS combined with DDP group both unchanged the expression of total
JNK2 protein, INS had no effect about the expression of JNK2 phosphorylation while DDP group and INS
combined with DDP group increased the expression of JINK2 phosphorylation (P<0.05), and the effect was more
obvious in INS combined with DDP group (P<0.01). The expression of caspase-3 had no significant difference
between control group and INS group,but DDP group and INS combined with DDP group increased the expression
of caspase-3 (P<0.05), and the effect was more obvious in INS combined with DDP group(P<0.01). Conclusion INS
combined with DDP can enable HeLa cells increased in S-phase,and DDP can activate the role of JNK signaling
pathway to inhibit tumor cell's growth. Sensitizing effect of chemotherapy of insulin also may be related to
synergies-DDP to enhance the level of phosphorylation of INK2 and caspase-3.
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