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Protective mechanisms of mycophenolate mofetil for podocyte injury in diabetic rats

LIU Lei CHANG Baochao CHEN Zheng WU Xueping YANG Lijuan
Department of Nephrology The First Affiliated Hospital of Bengbu Medical College Bengbu 233004 China

[Abstract 10bjective: To investigate the effect of mycophenolate mofetil( MMF) on the expression of nephrin and monocyte chemoattractant protein-
(MCP-) and its mechanisms in the kidney of diabetic rats. Methods: Diabetic rat models were initially induced by peritoneal injection of streptozocin
( STZ) . Then the diabetic rats were randomized into diabetic group and MMF intervention group. Rats in the intervention group were administered with in—
tragastric MMF 15 mg/( kg * d) and sacrificed by the end of the 8th week and subjected to conventional measurement of the urine protein renal function
and kidney weight/body weight. Both light microscope and electron microscope were used to observe the changes of glomeruli and were kidney tubules and
RT-PCR and immunohistochemistry were performed to determine the expression of nephrin and MCP-4 mRNA as well as protein. Results: As compared
with normal controls the diabetic rats were found to have glomerular hypertrophy partial fibrosis of the kidney tissues seriously damaged glomerular base—
ment membrane and elevated urinary protein yet downward expression of nephrin protein and MCP4 mRNA. By comparison with the diabetic group urina—
ry protein was increased in MMF group yet lower than the diabetic group ( P <0.01) . The damaged glomerular basement membrane was improved and
nephrin expression was increased whereas MCP- expression was decreased in MMF group compared to the diabetic group ( P <0.01) . Conclusion: MMF
can suppress MCP- expression increase the nephrin expression and decrease proteinuria level in diabetic rats suggesting that MMF may prevent the
podocytes from loss in the early stage of diabetic nephropathy through an anti-inflammatory effect.
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MMF 10 24.37 £5. 12% %44 39.60 £6.48* ¥4 16.74 £3.92%*A8 24,65 £5.13%F 3.54 £0.64 %24
F 188. 478 127.872 136. 336 84.747 24.329
P 0.000 0.000 0.000 0.000 0.000
NC * P<0.05 % %P<0.01 DN AP<0.05 AAP<0.01
NC DN MCP-
ImRNA Nephrin mRNA
(P<0.01): MMF MMF
MCP4mRNA Nephrin mRNA (P
<0.05) . 3,
1 3
2.3 NC Nephrin
DN Nephrin
MMF  Nephrin
DN . 3 RT-PCR Nephrin ~ MCP4mRNA
DN  MCPAH MMF  MCP4 3
(P<0.01) - 2 ( diabetes mellitus DM)
2. - DN DM
- DN
DN
5 o
Nephrin. o331
°7 . DN
2 3 Nephrin. ;
MCP4
DN
2 Nephrin.MCP- (%) M 1( monocyte chemoat—
B Nephrin MCP4 tractant protein4 MCP-) » Han
NC 10 61.58 +2.84 17.66 £2.56 . MCpP-
DN 10 25.68 £1.96* * 47.48 £2.96* MCPH cC
MMF 10 35.06 £2.52% %44 08,86 +2.34% ¥4 / >
F 569. 655 187. 117 ( extracellular matrix ECM)
P 0.000 0.000 DN
NC * P<0.05 % %*P<0.0l DN AP < te ( MMF)
0.05 AAP<0.01 MCP4
2.4 RT-PCR Nephrin ~ MCP4mRNA ;



(J of Wannan Medical College) 2015; 34( 6)

MMF MCP4
DN o MCP4
MCP4 Nephrin
" . Nephrin
o Nephrin
B DN 24 h
N \Ser BUN.FBS NC
MCP4 mRNA
Nephrin
MMF ( mycophenolic acid MPA)
MPA o MMF
. 2003
Utimura "
MMF
o MMF
RIF ° MMF
DN
Al / Al
ECM 7
MMF
o 8
DN 124 h N < Ser.
BUN.FBS DN ;
o MCP4mRNA
Nephrin o
MCP4
Nephrin
MMF
Nephrin

( ]

1 Deen WM. What determines glomerular capillary permeability J .

Clin Invest 2004 114:1412 - 1414.

12

13

14

15

16

*525-

. Nephrin I
2006 37(3) :276 —279.
Soler MJ Riera M Batlle D. New experimental models of diabetic
nephropathy in mice models of type 2 diabetes: efforts to replicate

humannephropathy J . Am Soc Nephrol 2008 19:433 —442.

J. 2007 23(9):583 -
588.

I : 2007 32
(4) :620 -625.
Maezawa Y Takemoto M Yokote K. Cell biology of diabetic ne—
phropathy: Roles of endothelial cells tubulointerstitial cells and
podocytes J . J Diabetes Investig 2015 6( 1) :3 - 15.
Zhou J Sun W Yoshitomi H et al. Qiwei granules alleviates podo—
cyte lesion in kidney of diabetic KK-Ay mice ] . BMC Comple-
ment Altern Med 2015 15:97.

J. 2011 42(4) :246 -250.

I 2010 26( 6) : 478 —480.

Han SY So G A Jee YH et al. Effect of retinoic acid in experi—
mental diabetic nephropathy J . Immunol Cell Biol 2004 82( 6) :
568.
Levin A Rigatto C Barrett B et al. Biomarkers of inflammation fi—
brosis cardiac stretch and injury predict death but not renal re—
placement therapy at 1 year in a Canadian chronic kidney disease
cohort J . Nephrol Dial Transplant 2014 29(5) : 1037 - 1047.
Barutta F1 Piscitelli F Pinach S et al. Protective role of cannabi—
noid receptor type 2 in a mouse model of diabetic nephropathy J .
Diabetes 2011 60(9) :2386 —2396.

Neph-
rin J . 2008 9(8):
700 -701.
Huang K Huang J Chen C et al. AP regulates sphingosine ki—
nase 1 expression in a positive feedback manner in glomerular me—
sangial cells exposed to high glucose J . Cell Signal 2014 26
(3):629 -638.
Utimura R FujiharaC K MattarA L et al. IMycophenolatemo fetil
prevents the development ofglomerular injury in experimental dia—
betes J . Kidney Int 2003 63( 1) :209 -216.
Nakanishi T Morokata T Noto T et al. Effect of the inosine 5°—
monophosphate dehydrogenase inhibitor BMS-566419 on renal fi—
brosis in unilateralureteral obstruction in rats J . Int Immunop—
harmacol 2010 10( 11) : 1434 —1439.
Wang P Li M Liu Q et al. Detection of urinary podocytes and
nephrin as markers for children with glomerular diseases J . Exp

Biol Med ( Maywood) 2015 240(2):169 —174.



