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Effects of metformin on urinary nephrin excretion in type 2 diabetes rats

Zhai Limin, Ye Shandong™, Gu Junfei, Yang Di
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China)

[Abstract] Objective:To observe the effect of metformin on urinary nephrin excretion in type 2 diabetic model rats and investigate
its protection of glomerular podocytes. Methods: Type 2 diabetes SD rats induced by high fat diet/ streptozotocin (HFD-STZ) were
randomly divided into 3 groups: the diabetic model group, the metformin group, the glibenclamide group,and the normal control
group. Blood glucose (BG), urine albumin (UALB) and nephrin excretion were monitored hefore and after the intervention, and glycosylated
hemoglobin (HbAlc) was measured at the end of the study. Results; (1)BG and HbAlc levels of diabetic rats were significantly
higher than those of normal group (P < 0.05); BG and HbAlc levels of the metformin and glyburide group were significantly lower
than those of the type 2 diabetic model group(P < 0.05) at the end of the 4™ and 8" week, but there were no significant differences
between the two intervention groups. (2)At the end of the 4™ and 8" week, UACR in all diabetic rats was significantly higher than
that of the normal group (P < 0.05), which was significantly decreased in the metformin and glyburide group when compared with the
type 2 diabetic model group (P < 0.05). There were no significant differences between the two intervention groups (P > 0.05) at the
4th week, but statistically differences were found at the 8" weeks (P < 0.05). (3)There were no significant differences of UNER
among the 4 groups at the end of the Oth and 2nd weekend. At the end of the 4" and 8" week, UNER in the diabetic groups was
significantly higher than that of the normal group (P < 0.05). UNER was significantly decreased in the metformin and glyburide group
compared with the diabetic model group. The level of UNER in the metformin group was obviously lower than that of the glyburide
group (P < 0.05). (4)Pearson correlation analysis showed that UNER was positively correlated with UACR (r = 0.846, P < 0.05).

Conclusion: Metformin can decrease the excretion of urinary nephrin and provide some protection for glomerular podocyte in diabetic
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rats, which is not completely dependent on its hypoglycemic effect.

[Keywords] diabetic nephropathy; nephrin; metformin; podocytes; glibenclamide; oxidative stress

ZHOBUNCI Bl A% =04 PR s 4 1 HE A7 IR YT
2EUHEPRIR I — R L2, TR — LERLR Rl
IROFFE & B, — W BUNRER B =2 A1, i ) LA sd it 47t
RPUVAMSF R KA B NECAP VR (B R DI AL
ANEFEN B /IR AL R R A4 )
RIS SHEIR I B/ NERBEAL A KA, R A5
B2 A A —)Z 4~6 nm JEIFREIE, FROVZTL
BRfEE AL RHLIE 2 B T A RO 1Y) B 5 — 8
Frb, AR A R T Z R RS T
in nephrin ,podocin ,CD2AP 45 Ho nephrin TEARHr
B /NeRUE Br BRI RE PR BRI, AL E
U ERVAVRIL ) SN R RSIE L S B VA RO
A1 WA A2 | SR T2 AN A T T
ZH W BUIRF 76t 2 O PRI K BLUR nephrin
FHEMR B0, 25 R HSUIIONT 2 ZROE PRI B
BN A PRAP I

1 HRET®

1.1 ##

{8 BV 15 e PE Sprague-Dawley (SD) K 40
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Table 1 The level of BG, UACR, UNER and HbAlc of rats in different weeks (X £5)
B 1) 205 BG(mmol1.) UACR(mgs) UNER (ng/z) HbAle(%)
0 J& IE X R 420 +0.32 0.23 +0.08 96.29 + 18.27 -
BE PRI RIZH 1532 +2.28" 0.30 + 0.02 93.04 + 19.98 -
PR HiZH 17.18 + 3.09* 0.15 + 0.03 91.30 + 22.60 -
D G T 16.60 + 3.17* 0.34 + 0.09 86.20 + 11.19 -
2 J&] IEHX IR 462 +0.22 0.22 + 0.04 85.32 + 10.02 -
BE PR IpI R RIZH 17.24 + 3.55" 1.01 + 0.09 160.56 + 10.56 -
PRI HilZH 1634 + 3.01* 0.97 + 0.10 140.88 + 11.09 -
D G e e 1545 +2.67" 0.88 + 0.05 150.63 + 8.98 -
4 J# IEHX R 435 +0.92 0.25 + 0.06 99.31 + 22.46 -
BE PR IpIHE RIZH 16.49 + 3.33* 244 025" 53242 + 36.04* -
PLRERET HiZH 13.05 + 3.27* 2.36 + 0.21* 411.07 + 33.97*# -
S )16 e 13.19 + 1.87* 1.81 £ 0.16* 270.62 + 11.38** -
8 Jil IEHXT IR 445 +1.07 0.25 + 0.66 96.49 + 7.59 4.13 + 0.89
BE PR IpI R RIZH 15.60 + 1.56* 2.86 +0.10" 678.77 + 34.27* 12.81 +0.77*
PLRERET HiZH 11.78 + 1.43** 2.37 £ 0.12% 456.25 + 48.24*" 8.85 + 1.07*
—HOBUIE it 11.75 + 0.98** 1.80 + 0.08** 371.13 + 33.42*# 8.78 + 0.32**
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