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Experimental study of ultra high b-value DWI for assessment of rabbit renal ischemia reperfusion injury
degree YU An-ding,CHEN Jie, LUO Kai,et al.Department of Radiology, Third Affiliated Hospital of
Soochow University,Jiangsu 213003, China

[Abstract] Objective: To evaluate the value of ultra high b-value diffusion weighted imaging
(UHBV-DWI) in evaluating the degree of renal ischemia-reperfusion injury (IRI) model of rabbits and
its correlation with the expression level of AQP-1 and AQP-2 in renal parenchyma.Methods: Thirty-
two healthy New Zealand white rabbits were randomly divided into IRI group and control group,and
the rabbits in IRI group were then divided into three sub-groups (45min,60min and 75min ischemia
group) according to the left renal artery occlusion time (40,60 and 75min, respectively). All rabbits
underwent T; WI and multiple b-values (0,50, 100,150,200, 300,500,800,1000,1300, 1500, 1700,
2000,2500,3000,3500,4000 and 4500s/mm?®) DWI scan 48h after reperfusion at a 3.0T MR scanner
with a 12-channel phased array flexible coil, and then the values of apparent diffusion coefficient
(ADC,,) from ultra-high b-values (>>1500s/mm?) were measured and calculated in the left renal cor-
tex (CO) and outer medulla (OM).The left kidney of each rabbit was taken out by surgery for HE

staining and immunohistochemical staining of AQP-1 and AQP-2,and the correlation between ADC,,
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value and the expression levels of AQP-1 and AQP-2 in renal parenchyma was analyzed.Results: There
were no significant differences in ADC,, values of CO and OM between 60min and 75min ischemia
group (P =0.129 and 0.339,respectively).The ADC,, values of CO and OM in 60min and 75min ische-
mia group were significantly lower than those in the control group (all P<C0.001) and 45min ischemia
group (all P<C0.001).There was no significant difference in the ADC,, value of CO between the 45min
ischemia group and the control group (P =0.123).The ADC,, values of OM in 45min ischemia group
was lower than those in control group (P =0.039).The ADC,, values of CO and OM in left renal were
correlated with the levels of AQP-1 (CO:r=0.673,P<0.001;OM:r=0.769,P <(0.001) and AQP-2
(CO:r=0.621,P<C0.001;OM:r=0.443,P =0.011).Conclusion; UHBV-DWI can noninvasively cha-
racterize the severity of renal ischemia-reperfusion injury,and reflect the expression levels of AQP-1
and AQP-2 of renal parenchyma to a certain extent.

[Key words] Renal disease; Ischemic reperfusion injury; Aquaporin; Ultra high b-value; Diffu-

sion weighted imaging; Magnetic resonance imaging
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