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[Abstract] Objective: To evaluate the feasibility of multi-b values intravoxel incoherent motion
(IVIM) MR DWI parameters to monitor the progress of adriamycin (ADR) induced focal segmental
glomerulosclerosis in rats. Methods: Multi-b values DWI was performed before and 2w,4w,6w and 8w
after ADR administration in 15 healthy SD rats. Maps of apparent diffusion coefficient (ADC), fluid
fraction (f),pseudodiffusivity (D* ) and pure diffusivity (D) were obtained using both mono- and bi-
exponential models. The regions of interest (ROI) at renal cortex (CO),outer zone of the outer me-
dulla (OM) and inner zone of the outer medulla (IM) at the hilum level on the four parameters maps
were drawn,and then the values were measured. After each MRI acquisition, three rats were selected
randomly and scarified at each time point for further histopathological examination. Results;: The ADC
values of CO and OM [(6.87+1.30) X10 * and (6.60+1.80) X10 *mm?*/s] increased at the 2™ week
and then decreased after ADR administration. The f values of CO,OM and IM kept decreasing all the
times, the change of CO was not significant (P>>0.05) until the 6™ week (0.46+0.14) compared to
that before ADR injection (0.5630. 08) ;however,it decreased since then and was obviously below the
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normal level at the 8™ week (0.38+0.11,P<C0.05). The D* values of CO and OM (8. 10+ 2. 46 and
9.90+4.06) were increased at the 6™ week with statistic difference (P<C0.05),and at the 8" week the
D" values [(12.87=£3.52) X10 % and (13.16=+3.86)X10 *mm?/s] were significantly increased (P<C

0.05) when compared with those at all the other time points. The D values of the three renal regions

decreased at the first two weeks and then slightly increased, the variation were overall steady. Only the
D value of CO at the 8" week [ (4.16£2.34) X10 *mm2/s] showed significant difference (P<Z0.05)
compared to that of normal group [ (2. 65+1.30) X 10 *mm?/s] and the 2™ week [ (2. 754+0.93) X

10" "mm?/s]. Histopathological examination showed glomerular sclerosis and interstitial fibrosis. Con-

clusion: IVIM-DWI can demonstrate the decreasing of micro-perfusion caused by glomerular sclerosis

and the progression of interstitial fibrosis.

[Key words] Adriamycin; Renal diseases; Glomerulosclerosis; Apparent diffusion coefficient;

Intravoxel incoherent motion; Diffusion weighted imaging; Animal experiment
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