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ABSTRACT Objective: To investigate the changes of ADC value in renal parenchyma of early diabetic nephropathy (DN) using
diffusion weighted magnetic resonance imaging (DWI). Methods: 20 healthy male SD rats were randomly divided into diabetic group of
12 rats (DN group) and normal control of 8 rats (NC group). We injected intraperitoneally 60 mg/kg streptozotocin in DN group to
establish the model of diabetic nephropathy. The NC group was injected the same dose of citrate buffer in the same way. Finally, there
were eight DN rats which modeled Successfully and surviving and eight NC rats underwent MR scan. The scan sequences include axial
T,WIL, T,WI and DTI sequence. At the end of the scan, we killed all rats immediately, and collected the blood sample to exam the serum
creatinine and double kidney tissues for pathological examination. The ADC value of renal parenchyma in each rat were measured.
Results: After modeling, the blood glucose, urine volume and body weight in DN group were significantly increased, and there was
significant difference between the two groups. The pathological changes of kidney in DN group were consistent with the pathological
changes of early DN. The ADC values of renal cortex (1.522 £ 0.913% 10 * mm?s) and medulla (1.268+ 0.388% 10 2 mm?¥s) in DN
group were higher than those of in NC group (1.276+ 0.341% 10 * mm?%s, 1.011+ 0.217% 10 * mm?s), and there was statistical
significance between the two groups. Conclusions: The ADC value of DWI can reflect the changes of renal function in early stage of
diabetic nephropathy.
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Fig. 1a ~ 1b are the HE staining of kidney in NC group and DN group. The black arrow indicated the glomerulus in NC group, and there was no obvious

abnormal change in glomerulus. In DN group, glomerular atrophy, enlargement of renal microcapsule and filling with secretions in renal microcapsule

were observed. The white arrowhead refers to the renal tubules. No obvious abnormal changes in renal tubule structure were observed in NC group.

In the DN group, the tubules were dilated and the epithelial cells of the renal tubules were swollen, and the fragments could be seen in some renal tubules.
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Fig. 2a and 2b are the T,WI images of the two groups. The cortex and medulla were isomorphic signal, and the collection system showed low signal
intensity, and the boundary between cortex and medulla was not clear.
Fig. 3a and 3b are the T,WI images of the two groups. The cortex and medulla of kidney can be distinguished. The signal of medulla is slightly higher,
but compared with NC group, the division of cortex and medulla in DN group is slightly blurred.

Fig. 4a and 4b are the DWI images of the two groups. The cortex and medulla of kidney can be distinguished. The cortex was turquoise and the medulla

was lake blue, but the color of renal medulla in DN group was deeper and the color difference of cortex and medulla was smaller.

232 ADC EZ&RSH DN 4RI G, 65 A0 ADC  {H%5: NC 41K BB B85 A9 ADC {E3800, PRI 1.

3 1 NC 2270 DN H'SBER R . B8R ADC {E(x 10 * mm?s)
Table 1 The ADC value of renal cortex and medulla in NC and DN groups(x 10 * mm?s)

Groups Number Cortex Medulla
NC Group 8 1.276% 0.341 1.011+ 0.217
DN Group 8 1.522 + 0913 1.268+ 0.388

z 1.131 1.259

p 0.037 0.025
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