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Changes of left ventricular myocardial function in the early stage of acute myocardial
ischemia in rabbits wusing speckle tracking imaging and myocardial contrast

echocardiography

CUI Ling, YAN Zining , FAN Li, LIU Chang, SHEN Dan, HUANG Jun

Department of Echocardiography , the Affiliated Changzhou No.2 People’ s Hospital of Nanjing Medical University,
Changzhou 213003, China

[Abstract] Objective: Combined speckle tracking imaging (STI) and myocardial contrast echocardiography (MCE) to evaluate
myocardial function of left ventricular (LV )in the early stage of acute myocardial ischemia (AMI)in rabbits by measuring the LV strain
and myocardial perfusion parameters. Methods: A total of 36 New Zealand white rabbits were enrolled in this experiment, the LV
branch of coronary artery was ligated in order to establish an AMI model. In the low MI mode, 15 cardiac cycles of parasternal LV long-
axis, apical four-, three- and two-chamber views were acquired before operation (which was called the preoperation group) and 10
minutes after AMI (which was called the postoperation group ) for analysis. Global and segmental peak systolic longitudinal strain (LS)
of LV walls was analyzed by STI. Myocardial blood volume (A ) , velocity (8)and myocardial blood flow (MBF )were analyzed by MCE.
Results: There were significant differences in GLS and LS of left anterior septum wall , anterior wall, lateral wall, posterior wall , inferior
middle wall, and apex sections between the preoperation and postoperation groups, the values in the postoperation group were
significantly lower than those in the preoperation group (P <0.05). The myocardial perfusion parameters of LV between the
postoperation and preoperation groups had significant differences (P <0.05) except the A value of inferior and posterior septum wall.

The changes of LS percent were positively correlated with MBF of left anterior septum , anterior, lateral , inferior, posterior, and posterior
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septum walls (r were 0.58,0.56,0.65,0.62,0.56,0.36, P <0.05). Conclusion : Combined STI and MCE can reflect the changes of LV

myocardial function in the early stage of acute myocardial ischemia sensitively.
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Table 1 Comparison of general data before and after liga-
tion of the LV branch of coronary artery in rab-
bits (xxs)
e ARAi(n=33) RJ5(n=33) fH  PIH
HR (¥K/min) 279 £35 218+32  13.883 <0.001

LVEF(%) 70.80 +3.46 69.70 +3.74 1.702  0.098
IVST(cm) 0.32+0.07 030+0.06 1.234  0.226
LVPWT(ecm) 029+0.06 0.29+0.05 0529 0.601
LVDd(em) 097 +0.18 0.99+0.20 -0.610  0.546
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Figure 1 Bull’s eye diagram of the LV 17 segment longitudinal strain before and after ligation of the LV branch of coro-

nary artery in rabbits
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Table 2 Comparison of global and segmental peak systol-
ic longitudinal strain (LLS) of left ventricle before

and after ligation of the left ventricular branch

of coronary artery in rabbits (%,x +s)

REETL RAT(n=33)  ARJF(n=33) fH P1H

EEZEN -20.28 +3.10 -13.65+2.01 -9.681 <0.001

DAREE
ZEAFE -22.03£5.08 -14.73 £5.47 -5.084 <0.001
HiBE  -2248+549 -1336+6.80 -6.031 <0.001 A5 A 5.0 085 — 5 o 6 B
BUEE =22.15£7.33 -1539£671 -3.681 <0.001 T3 3 B A IF 5 P 5 M B 7 2 B0 G W FL A
FE  -2306+585 -15942581 -4630 <0.001 5950 PR ST BT SR 5 C: ARRITIC; D2 ARJS TIC R i 3
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BRE B2 SR Ebk A S AL RS O AL i R B )38
ARG -18.00+6.22 -9.67+5.64 -5.769 <0.001 2 (TIC)REE
AITEE -1933+583 -9.18+4.86 -8.444 <0.001 Figure 2 Myocardial perfusion and the time - intensity
(L -20.18 £5.87 -12.42+5.87 -5.387 <0.001 curves before and after ligation of the LV
JaRE  -17.30+£3.81 -1430+7.54 -2.120 0.042 branch of coronary artery in rabbits
TBE  -18.82+591 -15.82+7.24 -1954 0.059
JalEpE -18.15+6.14 -14.82+7.42 -1.865 0.071
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Table 3 Comparison of myocardial perfusion parameters before and after ligation of the left ventricle branch of coronary

artery in rabbits (x£5s)

e ANHT NE]

i A(dB) B(s™) MBF(dB/s) A(dB) B(s™) MBF(dB/s)
] P 14.96 = 3.00 3.88 + 1.05 58.91 + 22.64 5.03 +0.87" 1.28 £ 0.36 6.40 +2.07
R 13.92 +2.80 426 +1.55 56.29 + 13.53 432+271 1.07 +0.42° 453 +3.51°
iy 15.02 +2.47 3.64+1.05 5423 +17.53 352+ 1.15 129 +0.71° 456 +2.94°
Je R 13.70 £ 2.55 3.57+1.17 49.17 £ 18.13 8.70 £ 2.19° 2.45+0.88 20.48 + 6.96
TRE 13.91 +2.40 3.52+0.96 48.19 £ 13.51 12.98 +2.34 2.21+0.96 28.88 + 13.59'
J 1B 13.94 +2.81 3.40+1.26 47.26 +20.35 13.24 +2.90 243+ 1.67 32.53 £22.95
AWML, P<0.05,n=33,
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Table4 Analysis of the inter- and intraobserver agreement
for LS and MBF of left ventricle

. AN FEL(CC)
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e 7 A 0.868 0.908
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e, AR A R R ) R i e N A
HEBEEA R, 10 MCE AR FIEA A 02 k=
FEESE, AR PR AR BRSOk, LI
HIMCE $£ AR 5R M ST A 3 By B B4 5T 1 A8 355 (7]
FOL, R P 44 5 TR A IS OB S 1 S At L B g
WU S A5 R AERAPE 5 [FIE STIH AR AT 7R MCE 4
AT BEIE SIE AR, E B LS
STIH AR F 4 i 75 5, k0 LA 1 Bt
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