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降钙素基因相关肽对异丙肾上腺素诱导心肌成纤维细胞增殖和胶原表达的影响
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摘要： 目的: 探讨降钙素基因相关肽(CGRP)对异丙肾上腺素诱导心肌成纤维细胞增殖和胶原表达的抑制作用及其

潜在的机制。方法: 异丙肾上腺素(10
-5

 mol/L)孵育48 h以诱导体外培养的心肌成纤维细胞增殖和胶原表达,不同

浓度的CGRP(10
-8

或10
-7

 mol/L)在异丙肾上腺素孵育前1 h给药。药物处理结束后,用MTT法检测细胞活性,RT-
PCR检测I和III型胶原和结缔组织生长因子(CTGF)mRNA的表达,DCFH-DA荧光法检测细胞内ROS的水平。结果: 
异丙肾上腺素能明显促进成纤维细胞的增殖,上调I和III型胶原以及CTGF mRNA表达,同时伴随着ROS产生的增

加。预先给予CGRP可显著抑制异丙肾上腺素的上述效应,但CGRP的有益效应可被选择性CGRP受体拮抗剂

CGRP8-37所取消。结论: CGRP可抑制异丙肾上腺素诱导的心肌成纤维细胞增殖和胶原表达,其机制与抑制ROS的

产生进而下调CTGF的表达有关。

关键词： 降钙素基因相关肽   异丙肾上腺素   心肌成纤维细胞   胶原   结缔组织生长因子   活性氧   

Effect of calcitonin gene-related peptide on isoprenaline-induced cardiac fibroblast 
proliferation and collagen expression
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Abstract: Objective: To explore the inhibitory effect of calcitonin gene-related peptide (CGRP) on 
cardiac fibroblast proliferation and collagen synthesis induced by isoprenaline and the underlying 
mechanism. 

Methods: The primary cultured cardiac fibroblasts were incubated with isoprenaline (10-5  mol/L) for 48 
h after pretreatment with CGRP (10-8  or 10-7  mol/L) for 1 h. Cell activity was detected by MTT. The 
mRNA expression of collagen (types I and III) and connective tissue growth factor (CTGF) was 
determined by RT-PCR, and the levels of intracellular ROS were determined by DCFH-DA flurescent 
probe. 
Results: Isoprenaline significantly promoted fibroblast proliferation and up-regulated collagen (types I 
and III) and CTGF mRNA expression concomitantly with an increase in ROS production, which were 
attenuated by CGRP. The effect of CGRP on cardiac fibroblasts was inhibited by CGRP8-37 , a selective 

antagonist of CGRP receptor. 
Conclusion: CGRP is able to protect cardiac fibroblasts against isoprenaline-induced proliferation and 
collagen expression, which might be related to the down-regulation of CTGF expression through 
inhibition of ROS production.
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tissue growth factor   reactive oxygen species   

收稿日期 2012-08-16 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1672-7347.2013.06.001

基金项目: 

This work was supported by the National Nature Science Foundation of China (30971194) and the Special 
Foundation for National Outstanding Doctoral Dissertation of China (2007B7).

通讯作者: PENG Jun, Email: junpeng@csu.edu.cn

作者简介: LI Jianzhe, Ph.D., pharmacist-in-charge, mainly engaged in the research of cardiovascular 

pharmacology. 
作者Email: junpeng@csu.edu.cn 



参考文献：

1. Chen HN, Wang DJ, Ren MY, et al. TWEAK/Fn14 promotes the proliferation and collagen synthesis of 
rat cardiac fibroblasts via the NF-кB pathway［J］. Mol Biol Rep, 2012, 39(8): 8231-8241. 
2. Biernacka A, Frangogiannis NG. Aging and cardiac fibrosis［J］. Aging Dis, 2011, 2(2): 158-173. 

3. Fu Y, Xiao H, Zhang Y. Beta-adrenoceptor signaling pathways mediate cardiac pathological remodeling
［J］. Front Biosci (Elite Ed), 2012, 4: 1625-1637. 

4. Brouri F, Hanoun N, Mediani O, et al. Blockade of beta 1-and desensitization of beta 2-adrenoceptors 
reduce isoprenaline-induced cardiac fibrosis［J］. Eur J Pharmacol, 2004, 485(1/3): 227-234. 

5. Kiriazis H, Wang K, Xu Q, et al. Knockout of beta(1) and beta(2)-adrenoceptors attenuates pressure 
overload-induced cardiac hypertrophy and fibrosis［J］. Br J Pharmacol, 2008, 153(4): 684-692. 

6. Li JZ, Peng J, Xiao L, et al. Reversal of isoprenaline-induced cardiac remodeling by rutaecarpine via 
stimulation of calcitonin gene-related peptide production［J］. Can J Physiol Pharmacol, 2010, 88(10): 

949-959.
7. Peng J, Li YJ. The vanilloid receptor TRPV1: role in cardiovascular and gastrointestinal protection［J］. 

Eur J Pharmacol, 2010, 627(1/3): 1-7.
8. Zheng LR, Han J, Yao L, et al. Up-regulation of calcitonin gene-related peptide protects streptozotocin-
induced diabetic hearts from ischemia/reperfusion injury［J］. Int J Cardiol, 2012,156(2): 192-198. 

9. Li D, Peng J, Xin HY, et al. Calcitonin gene-related peptide-mediated antihypertensive and anti-platelet 
effects by rutaecarpine in spontaneously hypertensive rats［J］. Peptides, 2008, 29(10): 1781-1788. 

10. Freed DH, Chilton L, Li Y, et al. Role of myosin light chain kinase in cardiotrophin-1-induced cardiac 
myofibroblast cell migration［J］. Am J Physiol Heart Circ Physiol, 2011, 301(2): H514-H522. 

11. Wang X, Lu J, Khaidakov M, et al. Aspirin suppresses cardiac fibroblast proliferation and collagen 
formation through downregulation of angiotensin type 1 receptor transcription［J］. Toxicol Appl 

Pharmacol, 2012, 259(3): 346-354.
12. Brown RD, Ambler SK, Mitchell MD, et al. The cardiac fibroblast: therapeutic target in myocardial 
remodeling and failure［J］. Annu Rev Pharmacol Toxicol, 2005, 45: 657-687. 

13. Takano H, Hasegawa H, Nagai T, et al. Implication of cardiac remodeling in heart failure: 
mechanisms and therapeutic strategies［J］. Intern Med, 2003, 42(6): 465-469. 

14. Kim J, Eckhart AD, Eguchi S, et al. Beta-adrenergic receptor-mediated DNA synthesis in cardiac 
fibroblasts is dependent on transactivation of the epidermal growth factor receptor and subsequent 
activation of extracellular signal-regulated kinases［J］. J Biol Chem, 2002, 277(35): 32116-32123. 

15. Yin W, Zhang P, Huang JH, et al. Stimulation of kappa-opioid receptor reduces isoprenaline-induced 
cardiac hypertrophy and fibrosis［J］. Eur J Pharmacol, 2009, 607(1/3): 135-142. 

16. Zvara A, Bencsik P, Fodor G, et al. Capsaicin-sensitive sensory neurons regulate myocardial function 
and gene expression pattern of rat hearts: a DNA microarray study［J］. Faseb J, 2006, 20(1): 160-162. 

17. Goto K, Miyauchi T, Homma S, et al. Calcitonin gene-related peptide in the regulation of cardiac 
function［J］. Ann N Y Acad Sci, 1992, 657: 194-203. 

18. Zhao FP, Guo Z, Wang PF. Calcitonin gene related peptide (CGRP) inhibits norepinephrine induced 
apoptosis in cultured rat cardiomyocytes not via PKA or PKC pathways［J］. Neurosci Lett, 2010, 482(2): 

163-166.
19. Sueur S, Pesant M, Rochette L, et al. Antiapoptotic effect of calcitonin gene-related peptide on 
oxidative stress-induced injury in H9c2 cardiomyocytes via the RAMP1/CRLR complex［J］. J Mol Cell 

Cardiol, 2005, 39(6): 955-963.
20. Fang L, Chen MF, Xiao ZL, et al. Calcitonin gene-related peptide released from endothelial progenitor 
cells inhibits the proliferation of rat vascular smooth muscle cells induced by angiotensin II［J］. Mol Cell 

Biochem, 2011, 355(1/2): 99-108.
21. Zhou Z, Peng J, Wang CJ, et al. Accelerated senescence of endothelial progenitor cells in 
hypertension is related to the reduction of calcitonin gene-related peptide［J］. J Hypertens, 2010, 28

(5): 931-939.
22. Fan D, Takawale A, Lee J, et al. Cardiac fibroblasts, fibrosis and extracellular matrix remodeling in 
heart disease［J］. Fibrogenesis Tissue Repair, 2012, 5(1): 15. 

23. Kobayashi T, Inoue T, Okada H, et al. Connective tissue growth factor mediates the profibrotic 
effects of transforming growth factor-beta produced by tubular epithelial cells in response to high 
glucose［J］. Clin Exp Nephrol, 2005, 9(2): 114-121. 

24. Kodama T, Takehara T, Hikita H, et al. Increases in p53 expression induce CTGF synthesis by mouse 
and human hepatocytes and result in liver fibrosis in mice［J］. J Clin Invest, 2011, 121(8): 3343-3356. 

25. Au CG, Butler TL, Sherwood MC, et al. Increased connective tissue growth factor associated with 
cardiac fibrosis in the mdx mouse model of dystrophic cardiomyopathy［J］. Int J Exp Pathol, 2011, 92

(1): 57-65.
26. Huang JW, Yen CJ, Wu HY, et al. Tamoxifen downregulates connective tissue growth factor to 
ameliorate peritoneal fibrosis［J］. Blood Purif, 2011, 31(4): 252-258. 

27. Liu X, Gai Y, Liu F, et al. Trimetazidine inhibits pressure overload-induced cardiac fibrosis through 
NADPH oxidase-ROS-CTGF pathway［J］. Cardiovasc Res, 2010, 88(1): 150-158.

本刊中的类似文章



1．蒋岳霞1,2, 唐四元1, 伍贤平2, 杨玲凤2, 廖二元2.男性骨生化指标随年龄的变化及其与骨密度的关系[J]. 中南

大学学报(医学版), 2008,33(01): 53-56 
2．王继贵；.血清Ⅳ型胶原水平的测定及该胶原在各型肝病患者体内的变化[J]. 中南大学学报(医学版), 2001,26

(6): 546-
3．梁湘辉； 郑慧；.联合检测血清透明质酸、Ⅳ型胶原及层黏蛋白对肝纤维化的诊断价值[J]. 中南大学学报(医学

版), 2002,27(1): 67-
4．朱丹彤； 肖波； 姜海燕； 李国良； 梁静慧； 金丽娟； 谢光洁； .化学点燃癫痫大鼠在水迷宫中学习记忆

能力与海马中GFAP表达的关系[J]. 中南大学学报(医学版), 2002,27(4): 376-
5．王琳娜， 宁旺斌， 陶立坚， 王菱， 彭张哲.动态观察依那普利对单侧输尿管梗阻大鼠 
TGF-β1,CTGF,Smad7和α-SMA的影响[J]. 中南大学学报(医学版), 2009,34(03): 252-258 
6．许辉1， 刘惺2， 宁旺斌1， 陶立坚1.HIF-1α在5/6肾切除大鼠慢性肾纤维化模型中的表达[J]. 中南大学学报

(医学版), 2009,34(04): 308-312 
7．籍雪颖, 张金嵩, 王艳婷, 孙宏亮, 贾沛生.Smad3信号通路及结缔组织生长因子在哌仑西平 
抑制形觉剥夺性近视中的作用机制 

[J]. 中南大学学报(医学版), 2009,34(04): 349-355 

8．杨波  梁清华  谢薇  蔡颖  陈疆  熊新贵  关勇军  左晓霞.痹肿消汤对胶原性
关节炎大鼠滑膜双向电泳蛋白质表达的影响[J]. 中南大
学学报(医学版), 2006,31(03): 329-335 
9．石瑞正  张国刚  柏勇平  李元建  胡高云  陈嘉.硝酸甘油耐受与氧化应激
和3,4,5,6-四羟基口山酮的治疗作用[J]. 中南大学学报
(医学版), 2006,31(05): 650-654 
10． 段绍斌, 刘伏友, 陈愔音, 刘芳, 李莹, 凌光辉, 肖力, 刘虹, 彭佑铭.转化生长因子&bgr;1短发夹RNA对白蛋白

致人肾小管上皮细胞细胞因子过表达的抑制作用[J]. 中南大学学报(医学版), 2009,34(10): 949-956 
11．袁运长1， 夏振坤1， 章庆春2， 尹邦良1 .结缔组织生长因子在大鼠移植心脏急性排斥 
反应期的表达 

[J]. 中南大学学报(医学版), 2008,33(05): 425-431 
12．许军英1，陶立坚1，王菱1，宁旺斌1，刘纪实2.氯沙坦对糖尿病肾病大鼠肾小球硬化的影响[J]. 中南大学学

报(医学版), 2008,33(09): 836-840 
13．王琳娜， 陶立坚， 宁旺斌.依那普利对单侧输尿管梗阻大鼠肾间质纤维化的防治作用[J]. 中南大学学报(医学

版), 2008,33(09): 841-848 
14．阳惠湘,罗丹,邹益友.雷尼替丁对颅脑手术患者胃酸、血浆ET和降钙素基因相关肽的影响 
[J]. 中南大学学报(医学版), 2007,32(02): 295-298 
15．阳惠湘，易艳容.干扰素-α对CCl4诱导的大鼠肝纤维化治疗作用[J]. 中南大学学报(医学版), 2008,33(10): 

919-925 

Copyright by 中南大学学报(医学版)


