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Experimental study on the effect of left ventricular myocardial contractility in
rabbits by low intensity ultrasound irradiation

LIU Xuebing, LV Linyi, LI Zhaohuan,SHU Qinglan, DENG Yan, YIN Lixue
Ultrasound in Cardiac Electrophysiology and Biomechanics Key Laboratory of Sichuan Province ,Sichuan Provincial People’s

Hospital , Affiliated Hospital of University of Electronic Science and Technology of China, Chengdu 610094, China

ABSTRACT Objective To irradiate left ventricular myocardium in rabbits by low intensity ultrasound , and to explore
the effect of the myocardial contractility. Methods Eight New Zealand white rabbits were irradiated from the apex of the heart
towards the left ventricular major axis for 25 min and 50 min after 1 week by low intensity ultrasound, respectively, and the
output power was 0.75 W, the maximum sound intensity was 0.8 W/cm?. The left ventricular ejection fraction(LVEF) was obtained
by M—mode ultrasound at the short axis section of the middle segment of the left ventricle before irradiation and 25 min, 50 min
after irradition.The circumferential strain at the basal segment, the middle segment and apex segment of the left ventricle , and
the global myocardium inner layer were obtained by Qlab analysis software , the absolute value were calculated , the absolute
differences of the circmferential strain in the myocardium inner layer of the corresponding segment before irradiation and
50 min after irradiation were calculated and compared.2 rabbits were killed after experiment , the pathological changes of apical
myocardium and microvessels were observed.Results LVEF of 25 min and 50 min after irradiation were higher than that before
irradiation, and LVEF of 50 min after irradiation was higher than that of 25 min after irradiation, the differences were statistically
significant (all P<0.05).The absolute value of left ventricular global circumferential strain before irradiation , 25 min and 50 min
after irradiation were increased successively, and the difference was statistically significant (all P<0.05).The absolute value of

circumferential strain in the myocardium inner layer of the left ventricular basal segment in 50 min after irradiation was higher
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than that before irradiation, the absolute values of the circumferential strain of myocardium inner layer of left ventricular middle

and apex in 25 min after and 50 min after irradiation were higher than those before irradiation, the differences were statistically

significant (all P<0.05).There was statistical significance in the absolute difference of circumferential strain of myocardium inner

layer of left ventricular basal segment, middle segment and apex segment before irradiation and 50 min after irradiation (#=7.95,

P<0.001).There were statistically significant differences in the absolute difference of circumferential strain of inner myocardium

between the apical segment, the basal segment and the middle myocardium (1=5.62,3.23,P=0.002,0.03).The pathological results

showed that 50 min after irradiation, there was no obvious swelling, degeneration or necrosis of the rabbit myocardial cells, and

there was no bleeding or rupture of the myocardial microvessels.Conclusion Low intensity ultrasound irradiation of left ventricular

myocardium of rabbits can produce obvious positive inotropic effect, the increase of irradiation time can improve myocardial

systolic function, and the improvement of left ventricular apical segment near the ultrasonic emission area is more significant.
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