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Quantitative analysis of contrast—enhanced ultrasound for hepatic ischemia—
reperfusion injury in rats:a experimental study

NAN Geli, RUAN Xinyu, WANG Liu, LIU Jie, DUAN Maiye, WANG Li, WANG Huan
Department of Ultrasound , Xi’ an Gaoxin Hospital ,Xi’an 710075, China

ABSTRACT Objective To investigate the feasibility of quantitative analysis in the hepatic ischemia-reperfusion injury
(HIRI) in rats by contrast—enhanced ultrasound.Methods Forty—nine SD rats were selected, 7 rats died due to modeling, and
the remaining 42 rats were randomly divided into sham operation group and HIRI group , HIRI group was divided into 6
subgroups according to different reperfusion time:0.5 h,3 h,6 h,12 h,24 h and 48 h, with 6 rats in each group. The HIRI model
of rats were established, the hepatic perfusion of each group was observed by contrast—enhanced ultrasound , and the quantitative
parameters of contrast—enhanced ultrasound were obtained , including peak intensity (PI) , area under the curve (AUC) , time to
peak (TP) and mean transit time (MTT).The inferior vena cava blood was taken to detect the levels of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) in each sample. Pearson correlation analysis was used to analyze the correlation
between each parameter of contrast—enhanced ultrasound and serum ALT and AST levels.Results The PI and AUC in the HIRI
0.5h,3h,6h,12 h,24 h,48 h group were lower than those of sham operation group, and the TP and MTT were higher than
those of sham operation group, the differences were statistically significant (all P<0.05).The ALT and AST levels in the HIRI
0.5h,3h,6h,12h,24 h,48 h group were higher than those of sham operation group , the differences were statistically significant
(all P<0.05). Pearson correlation analysis showed that AUC was negatively correlated with serum ALT and AST levels (r=—0.754,
-0.808, both P<0.001) ,and TP was positively correlated with serum ALT and AST levels(r=0.731,0.709, both P<0.001) ,MTT
was positively correlated with serum AST level (r=0.718, P<0.001) , Pl was not correlated with serum ALT and AST levels.
Conclusion  Contrast—enhanced ultrasound can accurately assess the changes of HIRI microcirculation in rats, and has
important clinical value in the evaluation of HIRI.
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