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Evaluation of renal tissue ischemia-reperfusion injury with ultrasound radiation force

and targeted microbubbles
WANG baoping, LUO Lihong, WU Fenglin

Department of Diagnostic Ultrasound, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To study the sensitivity and feasibility of detecting microvascular inflammation in renal ischemia-
reperfusion injury using microbubbles (MB) targeted to the intercellular adhesion molecule ICAM-1 and ultrasound radiation
force (USRF). Methods Mouse models of kidney ischemia-reperfusion were randomized into 5 groups with reperfusion time
of 1, 3, 6, 12, and 24 h (IRlh, IR3h, IR6h, IR12h, and IR24h group, respectively). Each group was subdivided into targeted MB
group (MBicaw group) and targeted MB +USRF group (MBicav:uske group). Kidney enhancement and the video intensity (VI) of
the kidneys were compared among the groups. Results In normal mice in either MBicau or MBicau - uszr group, no obvious
enhancement of the kidney or significant increase in VI of the kidneys was observed (P=0.923). The kidneys were enhanced in
all the mice with renal ischemia-reperfusion injury, and with the passage of time, the enhancement increased progressively. VI
in the kidneys of mice with renal ischemia-reperfusion injury in MBicaw:user group increased more significantly compared with
the MBicau group. Significant difference in the VI was noted among the groups with different perfusion time but not between
IR12h and IR24h groups. Conclusion Microbubbles targeted to ICAM-1 combined with USRF can effectively evaluate renal
ischemia-reperfusion injury in mice and can be used for early evaluation of microvascular inflammation and other endothelial

responses.
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Fig.1 Mouse model of renal ischemia-reperfusion injury. The kidney of the mouse was bright red before

ischemia (A), became dull purple and enlarged after ischemia (B), and recovered its normal color and size

after ischemia-reperfusion(C).
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Fig.2 Contrast ultrasound images of normal and
ischemia-reperfusion kidneys at different time points.
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Fig.3 Pathological changes in the renal tissue of the mice in each group (HE staining, original magnification: x400). Renal
tubules arranged regularly in normal renal tissues without renal interstitial hyperemia or edema, inflammatory cells
infiltration or red blood cells seepage. Renal interstitial edema and a small amount of neutrophil infiltration appeared at 1 h
after reperfusion, and slightly increased neutrophil infiltration and massive red blood cell seepage occurred at 3 h and 6 h;
renal tubular edema, morphological disorder and massive neutrophil infiltration and red blood cells seepage within the
glomeruli and interstitial tissue were seen at 12 and 24 h.
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Fig.4 Immunohistochemical results in the renal tissue in each group (DAB chromogenic, x400; the positive reactant was
stained yellow). The expression of ICAM-1 in mouse renal vascular endothelium in creased progressive as the reperfusion
time extended. No ICAM-1 expression was found in the normal control group.
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