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Effect of Calpain on Angiotensin II-induced Proliferation and Fibrosis in Cardiac Fibroblasts

MA Yue, YU Yang, JIA Yan-yan, CHEN Shao-rui, YE Jian-tao, MA Yun-zi, LI Zhuo-ming, LIU Pei-qing*
(School of Pharmaceutical Science, Sun Yat-sen University, Guangzhou 510006, China)

Abstract;  [Objective] To investigate the effect of calpain on angiotensin 11 (Ang IT)-induced myocardial fibrosis and the
possible mechanisms. [Methods] Cardiac fibroblasts (CF) were primary cultured from hearts of Sprague-Dawley rats. Ang I was
treated to induce myocardial fibrosis and the effect of the pharmacological calpain inhibitor PD150616 was studied. Edu assay was
used to test the proliferation of CF. Protein expression of fibronectin (FN), connective tissue growth factor (CTGF), a-smooth muscle
actin (a-SMA), Cleaved a-Fodrin which indicates the activation of calpain, the cytoplasmic p-IkB, as well as the nuclear p65 and
NFAT4, were measured by Western blot analysis. [ Results] PD150616 significantly inhibited Ang Il-induced CF proliferation and up-
regulation of FN, CTGF and a-SMA, suggesting that calpain plays a role in myocardial fibrosis. The expression of cleaved a-Fodrin
was remarkably increased by Ang II, which was reversed by PD150616, suggesting that calpain was downstreamly activated by Ang II.
PD150616 inhibited Ang Il-induced cytoplasmic IkB phosphrylation and up-regulation of nuclear p65 and NFAT4, indicating that the
effect of calpain on myocardial fibrosis is probably through the nuclear translocation of NF-kB and NFAT4.[Conclusion] Calpain,
when activated by Ang I, can induce myocardial fibrosis, probably through the activation of NF-kB and NFAT signaling pathways.
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Control Ang Il Ang [l +PD150616(5 pmol /L)
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1 $5EAEIEF PD150616 X1 & X5 3 11 5 SO BILAR £ 4E 20 B 38 58 ) 72 i)
Fig.1 Effect of calpain inhibitor PD150616 on the Angiotensin II-induced proliferation of cardiac fibroblasts
Images showed cardiac fibroblasts proliferation indicated by Edu fluorescence staining. Bar graph showed Edu fluorescence intensity. A+P5: Ang
Il +PD150616 (5 pmol/L) ; A+P10: Ang Il +PD150616 (10 pwmol/L);P5:PD150616 (5 pmol/L). Data are shown as means + S.E.M. 1)P < 0.01

compared to control. 2) P < 0.01 compared to Ang II group. n = 8.
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Fig.2 Effects of calpain inhibitor PD150616 on the expression of fibronectin (FN), connective tissue growth factor (CTGF)
and a—smooth muscle actin (a—SMA ) in Angiotensin II-stimulated cardiac fibroblasts
Western blot analysis for protein expression of (A) FN, (B) CTGF, and (C) a—SMA. Bar graphs showing the expression level, presented as
percentage of tubulin expression.A+P5:Ang Il +PD150616(5 wmol/L) ;P+P10:Ang Il +PD150616 (10 pmol/L). Data are shown as means + S.E.M.
1)P<0.01,2)P<0.001 compared to control. 3)P < 0.01, 4)P < 0.001 compared to Ang II group. n = 8.
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Fig.3  Effects of Angiotensin II and calpain inhibitor
PD150616 on the expression of cleaved o —Fodrinin in
cardiac fibroblasts

Western blot analysis for protein expression of cleaved a—Fodrin.
Bar graphs showing the expression level, presented as percentage of
B-actin expression. A+P5:Ang Il +PD150616 (5 pwmol/L);P+P10:
Ang I +PD150616 (10 pmol/L). Data are shown as means = S.E.M.
1)P < 0.05 compared to control. 2)P < 0.05, 3)P < 0.01 compared to
Ang TT group. n = 8.
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Fig.4 Effects of calpain inhibitor PD150616 on NF-kB signaling pathway in cardiac fibroblasts

Western blot analysis for protein expression of cytoplasmic p—IkBa and nuclear p65. Bar graphs showing the expression level, presented as
percentage of p—IkBa./B-actin and p65/Histone H. A+P5: Ang Il +PD150616(5 pmol/L) ; A+P10: Ang Il +PD150616(10 pmol/L). Data are shown
as means + S.E.M. 1P < 0.01,2)P < 0.001 compared to control. 3)P < 0.001 compared to Ang II group. n = 8.
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Fig.5 Effects of calpain inhibitor PD150616 on nuclear
factor of activated T cells (NFAT) signaling pathway in
cardiac fibroblasts

Western blot analysis for protein expression of nuclear NFAT4.

Bar graphs showing the expression level, presented as percentage of

Histone H expression; A+P5: Ang Il +PD150616(5 wmol/L); A+P10:
Ang Il +PD150616 (10 pmol/L). Data are shown as means + S.E.M.
1)P < 0.05 compared to control. 2)P < 0.05 compared to Ang II group.
n=38.
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