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低剂量长期砷暴露对HaCat细胞周期及周期蛋白影响 

刘世宜, 李昕 

中国医科大学公共卫生学院劳动卫生教研室, 辽宁 沈阳 110001 

摘要： 

目的 探讨低剂量长期砷暴露对人皮肤角质形成细胞系HaCat细胞周期及周期蛋白D1(cyclin D1)和p21影响。方法 

HaCat细胞暴露于浓度为0、0.05、0.1 μmol/L的NaAsO2  15周后,用流式细胞仪测定10 000个细胞的细胞周期分

布;用western blot法检测细胞cyclin D1和p21的蛋白表达水平。结果 与对照组比较,NaAsO2染毒组细胞的

G0/G1期细胞数明显增高,S期细胞数明显降低,而G2/M期无明显变化;0.05、0.1 μmol/L砷染毒组细胞内cyclin D1

表达水平分别为(152.40±8.17)%、(145.59±2.89)%,与对照组[(99.99±1.13)%]比较,均明显增高;0.05、0.1 
μmol/L砷染毒组细胞内p21表达水平分别为(64.06±1.62)%、(39.57±1.82)%,均明显低于对照组的(99.9±
2.83)%,呈剂量效应关系(P<0.05)。结论 长期低剂量砷暴露可诱导HaCat细胞周期异常,cyclin D1表达上升,p21
表达下降。 
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Influence of low level,long-term arsenite exposure on cell cycle,cyclin D1 and p21 
of HaCat cells

LIU Shi-yi, LI Xin

Department of Occupational Health, School of Public Health, China Medical University, Shenyang, 
Liaoning Province 110001, China

Abstract: 

Objective To examine the influence of low level,long-term arsenite exposure on cell cycle,cyclin D1 and 
p21 of human keratinocyte(HaCat)cells. Methods HaCat cells were exposed to arsenic(0,0.05,0.1 
μmol/L)for 15 weeks;then 10 000 cells were measured to detect cell cycle and protein expression levels 
of cyclin D1 and p21 were detected by western blot assay. Results Compared with those of the 
control,the number of cells in G0/G1  phase increased significantly,while the number of cells in S phase 

decreased markedly.The protein expression levels of cyclin D1 of 0.05 and 0.1 μmol/L group were 
152.40±8.17% and 145.59±2.89%,respectively,which were significantly higher than that of the control
(99.99±1.13%);the protein expression levels of p21 of 0.05 and 0.1 μmol/L groups were 64.06±1.62% 
and 39.57±1.82%,respectively,which were markedly lower than that of the control with dose-effect 

relationship(P<0.05). Conclusion Low level,long-term arsenite exposure could induce aberrant cell 
cycle and increased expression of cyclin D1 protein but decreased expression of p21 protein in HaCat 
cells.
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