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Effects of carvedilol on cardiomyocyte apoptosis and sarcoplasmic reticulum Ca’ AT

Pase activity in rats with congestive heart failure

GENG Zhao-hua, LI Long-gui, WU Qiang (Depaitment of Cardiology, Xingiao Hospital Third Militay Medical University, Chongging
400037, China)

Abstract: Objective To study the mechanism of carvedilol therapy of congestive heart failure. Methods — Af-
ter chronic heart failure model was established by ligation of the left coronary artery in rats, rats were treated with
carvedilol and terazosin. Then hemodynamic parameters, activity of sarcoplasmic reticulum (SR) Ca®’ pump (SER-
CA2) and the rate of cardiomyocyte apoptosis were detemined. Results Compared with those of the control group
(group C), the activity of SR Ca’ ) pump in the heart failure goup(goup F) decreased (P<0.01) but the rate of
cardiomyocyte apoptosis increased significantly (P<Z0. 01). There was no significant difference between terazosin-
treated goup(goup T) and group F(P> 0.05). Carvedilol intervention reduced the rate of cardiomyocyte apoptosis,
but enhanced the activity of SR Ca®" pump significantly in dose-dependent manner. The activity of SR Ca’ pump
was negatively correlated with the rate of cardiomyocyte apoptosis (r= —0. 814, P<T0.001) but positively with
+dp/ dtmax and —dp/ dtma (r=0. 691, 0. 645, respectively, P<0.01). Conclusion Abnormality of SERCA2
activity may contribute to the regulation of cardiomyocyte apoptosis in the progress of heart failure. The inhibition of
myocyte apoptosis and enhanced activity of SERCA2, may be effective mechanisms of cawedilol in the treatment of
congestive heart failure. The beneficial effects of carvedilol on SERCA», activity and cardiomycyte apoptosis are not
related to the blocking effect of oj-adrenewic receplor.
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Tab 1 General condition of rats(x +s)
Body weight
Group LW I(mg/ g) RVM/ BW (mg/ &)
Before operation 10 weeks dter operation
C 196. 1437. 3(n=20) 351. 3+34.6(n=18) 2. 1640.27(n=18) 0.63+0. 05(n=18)
F 211. 3439. 5(n= 30 334. 0+£37.6(n=17) 2.294+0.23(n= 17 1.0440. 08Cn=17) #*
T 189. 4=+43. 7(n=130) 358.3+28.1(n=19) 2. 21+0.29(n= 19 0.9840. 07(n=19) ¥%
1C 205. 6+37. 9(n=130) 362. 2+33.9(n=18) 2. 18+0.28(n=18) 0. 670, 06( n=18) /5
HC 198. 6+38. 6(n=30) 355. 0£35.2(n=19) 2.247+0.25(n=19 0.6940. 07(n=19) *O4

C: Control; F: Heart failure; T: Treated with terazosin; LC: Treated with low-dose carvedilol; HC: Treated with high-dose carvedibl; LVM I Left ventri cu-

lar mass index (left ventricular mass/ body weight );

®*%, p<0.01 wF; O P<0.01 wT

RVM/ BW: Right ventricular mass/ body weight; BW: Body weight;

£, P<0.01 w G
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Tab2 Changes of hemodynamic parameters(x +s)
Group  n SAP(P/ kPa) DAP(P/ kPa) LVSP(P/ kPa) LVEDP P/ kPa) +dp/ dt, kPa/'s) —dp/ i, kPa/s) HR (min 1)

C B 8.9142. 11 B.961.56 19.5241.98 0.91+0.17 7%. 3656. 46 68. 04351, 2 418.19436. 4

F I 16. 4671, 99 = R.514+.62# 16.76+1.79 # 2. %+0.50 ## 55778455, 45% % 4. 83445, @ %= £3.36431.0

T © B. 661,79 #F 2.05+1.807 B 17+1.64 75 2.6+0.61 77 55.73451.867 465.36441. 477 8. 60=-38. 41

Ic B 6. 1842.30 755 p 6141.587 16. 1241. 56 7% 2.@+051 775 6962457, 7777 5. 62445 HFF W 33 50499, 3 FF B
HC  © B.7942.08 78 p 1941.707 M.0841. 727 104031 775 777 66455, 047 #8565 33449 Y FF I 38 65408, g7 FH+ HA

SAP; Systolic arterial pressure; DAP: Diastolic arterial pressure; LVSP: Left ventricular systolic pressure; LVEDP: Left ventricular end-diastolic pressure;
dp/dt: The first derivative of ventricular pressure; HR: Heart rate; B, P<<0.05 ## P<0.0l s Cs; . P<0.05 **, P<0.01 w F;
$. P<<0.05 $5. P<<0.01ws T; & P<0.05 24, P<0.01w LC
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