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Effect of Carvedilol on Strain and Strain Rate in Rabbits with Chronic Heart Failure

YAN Jing",ZHANG Zhaocai® , YANG Jidong” ,HU Caibao®*, CHEN Changqin®,YAO Lina"( Zhejiang Hospital ,a. ICU;b.
Echo Dep ,Hangzhou 310013, China)

ABSTRACT :OBJECTIVE | To investigate the effect of carvedilol on myocardial strain and strain rate and to evaluate its roles and
significance on regional myocardial function in rabbits with chronic heart failure. METHODS  Thirty Japanese rabbits were randomly
devided into 3 groups: control ( CTL group, n=6), chronic heart failure group (CHF group, n =12) and carvedilol-intervened group
(CVD group,n =12). Rabbits in CHF and CVD group were intravenously injected at auri-edge with adriamycin hydrochloride twice a

week for 8 weeks with a concentration of 1 mg + kg™, the CTL group was injected with equal saline at the same timepoint. Thereafter,

ESWE : TAETRHAIF IR G- WA B2 25 T A: TR ) B4 (WKJ2005-2-035)
EEB %, 5B, TR, 1A= S0 Tel:(0571)87987373-5085  E-mail ; zjicu@ vip. 163. com
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rabbits in CTL and CHF group were administrated ig with 5 mg - kg” - d” saline , and CVD group with equal volume of carvedilol-
saline, daily for 8 weeks. The serum B-type natriuretic peptide ( BNP) level in 3 group of rabbits were detected on week 12 and week
20, respectively. Meanwhile, the left ventricular end-diastolic dimension (LVEDD), left ventricular ejection fraction ( LVEF) and
fractional shortening ( FS) were measured by echocardiography, the peak systolic and peak diastolic strain ( PSS and PDS), the
systolic and early diastolic strain rate (SR, and SR,) derived from the basal segment of inter-ventricular septum ( BS-IVS) and left
ventricular lateral wall (LVLW) were assessed by strain rate imaging. RESULTS In comparison with CTL group, the serum BNP
level and LVEDD in CHF and CVD group of rabbits were significantly increased, while the LVEF, FS, SR_,SR,, PSS and PDS of BS-
IVS and LVLW were significantly decreased on week 12. In CVD group, the serum BNP level, the LVEDD on week 20 were
significantly decreased in comparison with those on week 12, while the LVEF, FS | SR SR, .PSS and PDS were significantly
increased. While in CTL and CHF groups, there was no significant change in above parameters. CONCLUSION The systolic and
peak diastolic strain and strain rate of regional myocardium were decreased in chronic heart failure. Carvedilol can improve the global

systolic function and cardiac remodeling in chronic heart failure rabbits and can also increase the systolic and peak diastolic strain and

strain rate thus improve regional myocardial function.

KEY WORDS :;strain rate imaging ( SRI) ;chronic heart failure; doppler echocardiography ; 3-adrenocepter blocker
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B 1 R kR 2 (SRe: 47 7K 7 B Ve (B B & &4 4,
SR : 4K 45 31 U6 B I 2 & A R 80)
Fig 1 Curve of strain rate imaging ( SRe: the early diastolic

strain rate,SRs:the systolic strain rate )

B2 Rkt i £ (PDS: 47 5K W& (L 5 & 4 B 4k PSS: ik
G H Ve {8 1 A R 5 #)
Fig 2 Curve of strain imaging ( PDS:the peak diastolic strain,
PSS the peak systolic)
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Tab 1 Comparison of BNP \LVEDD LVEF& FS before and after intervention in 3 groups of rabbits

CTL 44 CHF 2 CVD 2
20531
THiHi(n=6) THE(r=6) THHI(n=9) THE(=7) THHI(n=8) TG (n=8)
BNP /pg - mL ™" 327.0+55.7 268.9+£93.8  561.6+94.3"  541.2x128.1"  579.3%72.0 333.1+95.5"%
LVEDD/mm 10.3 0.5 11.2+1.3 11.4£1.1Y 12.0 +1.2" 12.6 1.0 10.3+1.192
LVEF/% 64.1+6.1 61.9+8.7 40.1 £11.6" 40.8 £5.0" 42.4 +6.4 55.1+10.6"2
FS /% 31.4 +4.4 30.1+5.9 21.2+8.4Y 20.7 £3.8" 17.1£1.9 25.9+6.9V2

T X HRAL A, P <0.015 5T BT, P <0. 01

Note : Compared with CTL group,"’ P <0. 01 ; Compared with week 12 stage,* P <0.01
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Tab 2 Comparison of strain and strain rate of BS —IVS and LVLW before and after intervention in 3 groups of rabbits

CTL 44

CHF #1 CVD 4

415

THHT(n=6)  THJE(n=6)

T (n=9)

THUE(n=7)  THHI(n=8) THiE (n=8)

Zra M BERL R B

SR,/s ! 2.34 +0.89 2.39 +0.60 0.98 +0.85" 1.08 +0.62" 1.43 +0.56" 2.50 +0.77%
SR, /s ! -1.93 £0.64 -2.23£0.60 -0.85x0.7" -1.03 £0.67"  —1.55+0.38" -2.39 +£0.52%
PDS/% 11.67 £2.70 10.21 +3.0 1.65 +4.38" 3.30 £1.94" 2.63 £2.13" 8.70 +3.96")-%
PSS/ % -12.23 £3.88 -13.92£5.65 -3.88+5.41Y -578+2.2V -4.59 +2.40" - 12.90 £6.70%
55 ) B R Bt
SR, /s ! 2.68 +0.80 2.94 +0.59 1.38 +0.64" 1.36 +0.6" 1.46 +0.43" 2.50+1.01%
SR,/s ™! -2.75£0.71 -2.93+0.57 -1.82+1.28" -1.43+0.59" —1.41£0.30" ~2.24 +0.591-%
PDS/% 10.95 £4.53 11.27 £3.76 6.55 £5.54" 3.26 +2.95" 3.87 £1.74" 7.99 +2.68"%
PSS /% -12.85+2.57 -15.37£2.03  -7.89+6.85" -5.95%2.80" -8.73=+1.80" —15.19 £4.90%

T X R, T P <0. 015 55 T HRT HL AR, P <0.01

Note : Compared with CTL group,"’ P <0. 01 ; Compared with week 12 stage,* P <0.01
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