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CVB3对不同营养状态的HeLa细胞mTOR信号通路调控的影响
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摘要： 

目的:探讨不同营养状况对柯萨奇病毒B3 (CVB3) 感染HeLa 细胞后mTOR 信号通路调控的影响。方

法:HeLa 细胞的培养方法:非饥饿法用常规含10% 胎牛血清细胞培养液换液培养24 h 后次日再用

CVB3 干预; 饥饿法用不含胎牛血清的培养基换液培养24 h 后次日再干预。将HeLa 细胞分为非饥饿

法病毒组与对照组、饥饿法病毒组与对照组4 组, 采用RT-PCR 检测不同时间点HeLa 细胞CVB3 外壳

蛋白、mTOR 和p70S6K mRNA 表达。结果:非饥饿法:病毒组mTOR, p70S6K mRNA 表达与对照组

比较仅在12, 24 h, 差异有统计学意义(P<0.05), 而饥饿法病毒组各时间点均低于对照组( 均
P<0.05);饥饿法病毒组和对照组HeLa 细胞mTOR 表达均高于非饥饿法( 均P<0.05), 而p70S6K 
mRNA 差异无统计学意义(均P>0.05)。结论:CVB3 使HeLa 细胞mTOR-p70S6K 信号通路表达下调, 
饥饿法mTOR 表达高于非饥饿法。 
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Regulation of mTOR signal pathway in HeLa cells under different 
nutritional conditions by Coxsackie virus B3
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Abstract: 

Objective: To explore the changes of mTOR signal pathway in HeLa cells under different 
nutritional conditions infected with Coxsackie virus B3 (CVB3).
Methods: The HeLa cells were cultured with two methods: the conventional culture method 
cultured HeLa cells with medium with 10% fetal bovine serum for 24 h and changed the 
medium next day, and then infected with CVB3; the serum starvation method cultured HeLa 
cells with medium without fetal bovine serum for 24 h, and then infected with CVB3. The 
expression of the coat protein of CVB3, mTOR, p70S6K mRNA was detected with RT-PCR at 
different time points.
Results: The virus group showed the expressions of mTOR and p70S6K mRNA were 
significantly higher than those in the control group at 12 h and 24 h (P<0.05) in the 
conventional culture. The virus group showed the expressions of mTOR and p70S6K mRNA 
were lower than those in the control group (all P<0.05) in the starvation serum. The 
expression of mTOR mRNA in the starvation serum virus group was higher than that in the 
conventional culture virus group (all P<0.05) and the control group. The expression of 
p70S6K mRNA was not significantly different in the two groups (P>0.05).
Conclusion: CVB3 can down-regulate the expressions of mTOR and p70S6K mRNA. The 
mTOR expression in the starvation serum is higher than that in the conventional culture.

Keywords: Coxsackie virus B3   HeLa cell   nutrition deprivation   mTOR   

收稿日期 2012-03-21 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1672-7347.2013.01.004



基金项目: 

国家自然科学基金(30973233)。 

通讯作者: 杨作成, Email: yang_zcr@126.com

作者简介: 成亮, 硕士研究生, 经治医师, 主要从事病毒性心肌炎致病机制研究;陈淳媛为共同第一作

者。 

作者Email: yang_zcr@126.com 

参考文献：

1. 陈淳媛, 孙跃女, 杨作成, 等. 雷帕霉素对柯萨奇病毒B3诱导的大鼠心肌细胞mTOR和eIF-4E表达的

调控作用［J］. 中南大学学报: 医学版, 2008, 33(7): 612-617.CHEN Chunyuan, SUN Yuenü, 

YANG Zuocheng, et al. Effeet ofrapamycin on mTOR and eIF-4E expression in coxsackievirus 
B3-induced rat myocardial cells［J］. Journal of Central South University.Medical Science, 

2008, 33(7): 612-617.
2. Adjei AA, Hidalgo M. Intracellular signal transduction pathwayproteins as targets for 
cancer therapy［J］. J Clin Oncol, 2005, 23(23):5386-5403. 

3. Alexander A, Cai SL, Kim J, et al. ATM signals to TSC2 in thecytoplasm to regulate 
mTORC1 in response to ROS［J］. Proc NatlAcad Sci USA, 2010, 107(9): 4153-4158. 
4. 张凤秋, 杨战国. 血清浓度及饥饿时间在HeLa细胞G0/G1期同步化中的影响［J］. 细胞与分子免疫

学杂志, 2008, 24(9):928-929.ZHANG Fengqiu, YANG Zhanguo. Effects of serum 
concentrationand starvation on HeLa cells in G0/G1 synchronization［J］. ChineseJournal of 

Cellular and Molecular Immunology, 2008, 24(9): 928-929.
5. 徐俊, 邓玉杰, 黄剑, 等. 营养剥夺诱导的脂肪细胞自噬及与Beclin1的关系［J］. 新乡医学院学报, 

2011, 28(4): 410-417.XU Jun, DENG Yujie, HUANG Jian, et al. Nutrient deprivationinduced 
autophagy in adipocytes and the alteration of Beclin1［J］.Journal of Xinxiang Mdical 

College, 2011, 28(4): 410-417.
6. Bénard C, Bourgaud F, Gautier H. Impact of temporary nitrogendeprivation on tomato leaf 
phenolics［J］. Int J Mol Sci, 2011, 12(11):7971-7981. 
7. 刘奕, Sujuta H, 米泽一仁, 等. mTOR及其底物在HeLa 细胞的细胞周期不同时相中的表达［J］. 
中国生物化学与分子生物学报,2004, 20(30):358-362.LIU Yi, Sujuta HIDAYAT, Kazuryoshi 

YONEZAWA, et al. Expressionof mTOR and its substrates in HeLa cells in different cell 
cyclephases［J］. Chinese Journal of Biochemistry and Molecular Biology,2004, 20(30): 358-

362.
8. 陈淳媛, 孙跃女, 杨作成, 等. 哺乳类雷帕霉素靶蛋白信号通路对柯萨奇病毒B3诱导的心肌成纤维细


