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Effects of puerarin on renal function, expressions of MMP2
and TI MP2 in diabetic rats

DUAN Huijun” , LIU Shurxia , ZHANG Y jun, LIU Qing-juan, HE Ning, LI Ying min
( Departnent of Pathology , Hebei Medical University , Shijiazhuang 050017 , China)

Abstract: Aim To investigate the effect of puerarin on expressions of MMP-2 and TIMP-2 in the kidney
of diabetic rats . Methods Uninephrectomized male Wistar rats were used to induce diabetes by intraperitoneal
injection of streptazocin (65 mgekg ') . Puerarin was given daily by intraperitoneal injection from the third day
of induction of diabetes for 16 weeks . Using in situ hybridization and immunohistoche mistry to detect MMP-2 ,
TIMP-2 mRNA expressions and MMP-2 , TIMP-2 , collagen I'V and Laminin expressions in diabetic kidneys with
image analysis system, Flow cytometry was used to detect the expressions of TGFgl , MMP-2 and TIMP-2 .
Results Compared with those in kidneys of control group, expressions of MMP-2 mRNA and proteins were
lower, while the expressions of both TGFgl and TIMP-2 were higher in the diabetic kidney ( P <0.05) . The
level of MMP-2 expression was advanced , while expression of TIMP-2 was reduced by puerarin treatment ( P <
0.05) . Conclwsion Puerarin showed some renal protective effect on diabetic nephropathy , partly through
inhibition of excessive deposition of glomeruli extracellular matrix by up-regulating MMP-2 and dowmr regulating
TIMP-2 expressions besides reducing the blood glucose .
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Table 1 Effects of puerarin on body weight , kindey
weight and the kindey / body weight ratio

Group m;(i;/" Weight/ g wljigif/yg K“;:Z);/ l()o:(iyl (\)vze)lght
Control 36819 2.16 £0.25  0.59 %0.05
DN 167%22° " 2.7%0.6 1.60£0.23" "
Puerarin 40 177 £13 2.3%0.3  1.28 £0.08" "
80 175 £22 2.610.5 1.47 £0.09
160 360 £23% % 2.7%0.6 0.8 +0.4% 7%

Control :  Unilaterally nephrectomized rats; DN: Streptozotocin
(STZ)-induced diabetic rats with unilateral nephrectomy ; Puerarin :
Uninephrectomized STZ induced diabetic rats treated by 40, 80 and
160 mg* kg' » d' of puerarin for 16 weeks. n=6, x*ts.

Table 2 Effects of puerarin on serum glucose
(Glu) , BUN, creatinine clearance (Ccr) and 24 h
urinary protein (Upro) in diabetic rats

Group Dose/. | Glu/ | BUI\V_ 1 Ccr‘/ N Upro/ N
mge* kg mmol* L mmol* L mLe min mge24 h
Control 7.4%1.6 14%t7  o0.17%0.10 32%10
DN 21 £5°° 30E5° 7 0.710.4" 144%147 7
Pueratin 40 27.2%2.8%  30%7 0.62F0.11 96 £4**
80 15.6%1.8%% 33%s5 0.6%0.3 79 £o# #
160 10 k5% # 14%4% 0.58 £0.24 46t4%*

Control :  Unilaterally nephrectomized rats; DN: Streptozotocin
(STZ)-induced diabetic rats with unilateral nephrectomy ; Puerarin :
Uninephrectomized STZ induced diabetic rats treated by 40, 80 and
160 mg* kg'' * d' of puerarin for 16 weeks. n=6, x=xs.
P<0.05, P'<0.01 s control group; P <0.05, P’<0.01 = DN
group

P’<0.01 w5 control group; P’<0.01 s DN group MMP-2 ’
MMP-2 mRNA ,
9 ; TIMP-2 mRNA
16 s s
,Glu, BUN, Cer  Upro ( P <0.05 TIMP-2 mRNA ;
0.01) , ,  Cer « 2.
,Glu ,BUN Upro , 5 MMPR2 ,TI MR 2
160 mg*kg™' (P<0.05 0.01), 2. TGFB1
3
MMP- 2 TGFgl TIMP-2
: (80,160 mg'kgfl) (P<0.01); MMP-2
(1. TGFgl TIMP-2 ( P <0.05
4 MMP2 TIMP2 mRNA 0.01), 3.
6 18%
,MMP-2 , TIMP-2 mRNA
. ) v LN
- _x;! AL LI ;_ )
£5° 090 5
N BNl 9 2ol
: n-."?; \ :' - I- fF ﬁ'l 2
= "L o
oy 1 - ” [

A: DN group ; B: Puerarin treated diabetic group

Figure 1

PAS stains of renal tissue in diabetic group (16 weeks) and puerarin treated diabetic

group ( %X 400) . Mesangial matrix was more and base ment me mbrane was thickened in DN group,

which was reduced in puerarin (80, 160 mg*kg" 1) treated diabetic group
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Figure 2 mRNA expressions of MMP-2 ( A, B) and TIMP-2 ( C, D) detected by in situ

hybridization in renal tissue sections of diabetic group ( A, C) and puerarin treated diabetic group

(B, D, 160 mg*kg ") ( x 400)

Figure 3~ Immunohistoche mical staining for collagen IV in renal tissue sections of

diabetic group ( A) and puerarin treated diabetic group (B, 160 mg*kg ')

Table 4 Effects of puerarin on expressiors of
collagen IV and Laminin (LN) in the renal tissues of
the rats in different groups

v .LN ;
Collagen IV LN
R 4 3. Dose/
Group mge kg ! Relative  Integral light Relative  Integral light
content/ % density content/ % density
Table 3  Effects of puerarin on MMP2, TIMP2 Control 27 +12 1214 38 +4 38 £26
and TGFB1 in the renal tissues of rats in different DN 56147 154%467 7 67177 834 +93”
groups Puerarin 40 49 7 77 57 31 kg% # 47 kgt
80 22f9%#  JoEgtH  14Fgtt 4.8Fp 1"
Group Die/l MMP-2 TIMP-2 TGFgl 160 125377 4dgqtd 13 kgt 3.9%p 70
mg* kg~
Control 1.00 +0. 05 1.00 £0. 09 1.00 £0. 04 Control :  Unilaterally nephrectomized rats; DN: Streptozotocin
DN 0.82%0.06" ° 1.75%0.12° " 1.50%0.21" " (STZ)- induced diabetic rats with unilateral nephrectomy ; Puerarin:
Puerarin 40 0.93+0.04% " 1.50%+0.03%* 1.43%0.03" Uninephrectomized STZ induced diabetic rats treated by 40, 80 and
80  1.03%0.15%* 1.3440.09%7 1.32%0.16 160 mg* kg'' + d”' of puerarin for 16 weeks. n=6, x=*s.
160 1.08 £0.07% % 1.31 £0.05%* 1.20%0.02%* P<0.05, P<0.01 w control group; P’<0.01 w DN group
Control :  Unilaterally nephrectomized rats; DN: Streptozotocin

(STZ)-induced diabetic rats with unilateral nephrectomy ; Puerarin :
Uninephrectomized STZ induced diabetic rats treated by 40, 80 and
160 mg* kg™' » d' of puerarin for 16 weeks. n=6, x*ts.
P'<0.01 w control group; P<0.05, P'<0.01 = DN group

BUN,Ccr,
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