
 
 
中国药理学与毒理学杂志    2003 17 (6): 412-416    ISSN: 1000-3002   CN: 11-1115/R  

 

论著 扩展功能 

本文信息

 Supporting info

 PDF(587KB)

 [HTML全文](0KB)

 参考文献

服务与反馈

 把本文推荐给朋友   

 加入我的书架 

 加入引用管理器

 复制索引

 Email Alert 

 文章反馈

 浏览反馈信息

相关信息

  本刊中 包含“辛伐他汀”的 
相关文章 
本文作者相关文章 

· 程 刚  

细胞内游离钙在辛伐他汀诱导大鼠血管平滑肌细胞凋亡中的作用 

程 刚*, 马 骥, 黄进宇, 单 江

（浙江大学医学院附属第二医院心内科, 浙江 杭州 310009） 

收稿日期 2003-5-13   修回日期   网络版发布日期   2008-12-19   接受日期   2003-8-20  

摘要  目的 研究3-羟-3-甲戊二酰辅酶A（HMG-CoA）还原酶抑制剂辛伐他汀诱导血管平滑肌细胞(VSMC)凋亡的
机制。方法 以荧光染料Fura-2/AM负载后荧光分光光度计法检测细胞内游离钙浓度，以DNA琼脂糖凝胶电泳、流

式细胞仪PI/膜联蛋白(annexin)V染色及半胱天冬酶-3激活来检测细胞凋亡。结果 辛伐他汀30 μmol·L-1孵育

VSMC后，细胞内游离钙浓度显著升高，6 h时达对照的3倍以上（P<0.01），维拉帕米80 μmol·L-1与辛伐他汀30 

μmol·L-1共同孵育VSMC  

6 h后细胞内游离钙浓度为(144±34)nmol·L-1(P<0.01)。辛伐他汀可诱导细胞凋亡率增高、“DNA梯状”样改变
及半胱天冬酶-3的激活，这些变化均可被维拉帕米所逆转。结论 辛伐他汀通过 使细胞外钙大量内流而诱导
VSMC凋亡。 
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Effect of intracellular free calcium on simvastatin induced vascular 
smooth muscle cells apoptosis in rats 

CHENG Gang*, MA Ji, HUANG Jin-Yu, SHAN Jiang

(Department of Cardiology, the Second Affiliated Hospital, Medical School, Zhejiang University, 
Hangzhou 310009, China)

  Abstract
  

AIM To investigate the mechanisms involved in simvastatin induced apoptosis in vascular smooth muscle cells(VSMC). 

METHODS Cultured VSMC was treated with simvastatin. Intracellular free calcium concentration (［Ca2+］i) was 

measured by fluorescent Ca2+-sensitive probe fura-2 acetoxylmethyl ester(Fura-2/AM), apoptotic changes were 

distinguished by annexin Ⅴ binding, DNA fragment and caspase-3 activation. RESULTS When incubated with 30 μmol·L-

1 simvastatin, ［Ca2+］i in VSMC increased with time and reached to (336±52)nmol·L-1 at 6 h, more than 3-fold of control

(P<0.01, n=5). Verapamil (80 μmol·L-1), a membrane voltage-dependent Ca2+ channel blocker, inhibited the increase of free 
calcium concentration induced by simvas

tatin from (336±52)nmol·L-1 to (144±34)nmol·L-1(P<0.01). Caspase- 3 also activated by simvastatin after 12 h. 

Verapamil could efficiently inhibit simvastatin induced caspase-3 activation. Furthermore, 80 μmol·L-1 verapamil could 
decreased simvastatin induced apoptosis rate from (24.2±1.7)% to (7.9±0.6)% (P<0.01) and also prevented simvastatin 

induced DNA laddering. CONCLUSION Simvastatin could increase ［Ca2+］i mainly through calcium influx from 

extracellular solution and then induces apoptosis.
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