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Protective Effect and Mechanism of Modified Dahuang Zhechong Wan on
Renal Interstitial Fibrosis in Rats with Obstructive Nephropathy

LI Jun-na', MA Hua’*, MA Tian-cheng’, TIAN Shu-jie’
(1. Shanxi Medical University, Taiyuan 030000, China;
2. Second Hospital of Shanxi Medical University, Taiyuan 030000, China)

[ Abstract ] Objective: To explore the protective effect and mechanism of modified Dahuang Zhechong
Wan on renal interstitial fibrosis in rats with obstructive nephropathy. Method: The unilateral ureteral ligation
(UUO) -induced renal interstitial fibrosis model was adopted, 50 SD rats were randomly divided into 5 groups:
sham operation group, model group, enalapril group (0.001 g-kg '), and high and low-dose modified Dahuang
Zhechong Wan group (19, 9.5 g-kg™'). Rats in each group were put to death on the 15" day after operation. The
serum levels of serum creatinine (SCr) and urea nitrogen (BUN) were collected by enzyme method. The 24-hour
urine was collected for 24-hour urinary protein quantity (24 h-Upro) by pyrogallol red molybdenum end point. The
kidney tissue was removed from the ligated side. Hematoxylin-eosin ( HE) staining and Masson staining were

performed; the expressions of transforming growth factor-8, (TGF-8,), fibronectin ( FN) and a-smooth actin
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(a-SMA) were determined by immunohistochemistry ( IHC ). Expressions of TGF-8,, p38 mitogen-activated
protein kinase ( p38 MAPK) and phosphorylated p38 MAPK (p-p38 MAPK) were detected by Western blot.
Result: Compared with Sham group, UUO group showed a significant increase in 24 h-Upro, SCr, and BUN (P <
0.01), the renal tissue damage was severe under light microscope, and TGF-8,, FN, and a-SMA were increased
obviously (P <0.05); TGF-8,, p38 MAPK, and p-p38 MAPK were increased obviously (P <0.05). Compared
with the UUO group, 24 h-Upro, SCr, BUN decreased obviously (P <0.05) ; renal tissue damage was alleviated ;
TGF-B8,, FN and a-SMA decreased obviously (P <0.05); TGF-8, and p-p38 decreased obviously (P <0.05).
Conclusion: Modified Dahuang Zhechong Wan may improve renal interstitial fibrosis by reducing the high
expressions of FN and «a-SMA, down-regulating the expressions of p-p38 MAPK and TGF-8, in p38 MAPK
signaling pathway, and decreasing extracellular matrix over deposition and renal cell damage.
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muscle actin («@-SMA) ; p38 mitogen activated protein kinase (p38 MAPK) ; phosphorylated p38 MAPK ( p-p38

modified Dahuang Zhechong Wan; transforming growth factor-8, (TGF-8,); a-smooth

MAPK) ; renal interstitial fibrosis
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SCr, BUN 5 4 5 75 & 4K i PR FE AR (P <0.05) . WL
x 1.

F1 KEZEHAMBF KR BUN, SCr, 24 h-Upro i 5 i
(x+s,n=10)

Table 1  Effect of modified Dahuang Zhechong Wan on BUN,
SCr, 24 h-Upro in rats(x +s,n =10)

14 ) BUN SCr 24 h Upro

- /g+kg™" /mmol-L ! /pmol -1, 7! /mg
[PEN - 5.53+0.76 21.50+1.58 1.78 +0.55
A - 17.99 +1.48" 44.90 £6.99" 13.01 +0.25"
AR A 0.001  11.16 +1.18% 30.50 £2.99% 7.45 =0.78%

K #OHE19 9.99 +1.41% 29.30 +4.37% 7.67 +0.33%
L

9.5 13.24 £1.21% 38.40 +4.99% 8.42 =£0.20%
W FEARALLED P <0.01; 5 A 4L LEY P <0.05 (% 4
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1 REEHEAMEF KRS B RS %EMLHRE(HE, x200)

Fig.1 Effect of modified Dahuang Zhechong Wan on renal interstitial fibrosis in rats( HE, x200)

B2 KE LR T X K R 18] R AT 45 4K B9 # 0 (Masson, x400)

Fig.2 Effect of modified Dahuang Zhechong Wan on renal interstitial fibrosis in rats ( Masson, x400)
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R2 AEERAMBANKAREHALARBRGOZM (2 =5,
n=10)
Table 2 Effect of modified Dahuang Zhechong Wan on

pathological injury of rat kidney tissue(x +s,n =10)

bk BALUR R T  ER A

21 51 . S

/g kg VT 43/ 5% 538 %
IPEN - 0.25 0. 46 4.84 £0.74
[ - 7.00 £1.19"  41.75 +4.10Y
e 0. 001 4.63 +£0.92%  19.63 =3.20%

Kl

19 5.13 £1. 137 20.40 +2.45%
AL,

9.5 6.00 £1.07%  29.75 +2.49%

HE S EFEARM LR P <0.01; SR ILED P <0.01,

0.05) ; F 2441 TGF-B,, p-p38 MAPK 5t J5 £ 4 i
FEAR (P <0.05) s 4R35 Fl 41 5 K 5 4 21 L 3¢ TGF-
By, p-p38 MAPK Jg B I 2% 55 ; 1 455 76 21 1 4% JH 24 41
ZIH] p38 [y FRIKTCH B 22 5, bR o 150 BH B AAE e L
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B R et 4ifk . WK 6,3 4,
4 itig

RIF JE2f¥pf CKD & J& ) — s BRI, vl IH &
THERG RIS G 0E . 78 CKD MG, B i &R
ZA W R DA 2 AR 0SS, AN B ofe kA
WS SR T AL, b A KR = E R B 3R

B3 XEZEAAMBRANXREHR TGF-B, FRiEMHM (Hdifl, x400)
Fig.3 Effect of modified Dahuang Zhechong Wan on expression of TGF-8, in rat kidney tissue( THC, x400)

4 XKEZRAMBAINAREHLE FN REFHN0 (b, x200)
Fig. 4 Effect of modified Dahuang Zhechong Wan on expression of FN in rat kidney tissue( IHC, x200)

BS5 XEFHRAMBAWNKREALR o-SMA RiERF M (Hredlifk, x200)
Fig.5 Effect of modified Dahuang Zhechong Wan on expression of a-SMA in rat kidney tissue( IHC, x 200 )
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x3 XEERAMBANAKREELALR TGFB,,FN,a-SMA EA X
ERSWHAEENHI (v 5,0 =10)

Table 3 Effect of modified Duhuang Zhechong Wan on IA
expressions of TGF-8,, FN, a-SMA in rat kidney tissue(x +s,n =10)

I
A5 Ao 1 TGF-B, FN «-SMA
/g kg”

IPEN - 0.140 £0.192  0.138 £0.005  0.143 +0. 005
s - 0.247 £0.005"  0.189 +0.013" 0.301 +0. 020"
AT 1) 0.001  0.163 £0.007% 0.154 +0.010> 0.234 +0.017%

KE 19 0.181 =0. 140> 0. 164 £0. 010> 0.226 +0. 020*
ALk

0.217 0. 109 0. 180 +0. 005 0.247 £0.012
ST ARE LR P <0.05; SHEA ILED P <0.05,

p-p3s MAPK WA S . wDa
P38 MAPK s S A A . ) .

TGF-5, yn SR WS SN S 14 kD2
Bractin e (D S S s 3 kDa
A B C D E
Bl6 KREEHIMEFTINXREMHR TGF-8,,p38 MAPK, p-p38
MAPK 3% i% #9501
Fig. 6 Effect of modified Dahuang Zhechong Wan on expressions of
TGF-B,, p38 MAPK, p-p38 MAPK in rat kidney tissue

x4 AXEFRAMBAI UUO KR EAHA TGF-B,,p38 MAPK,
p-p38 MAPK ZEARIZEHEM (2 +s,n=10)

Table 4  Effect of modified Dahuang Zhechong Wan on protein
expressions of TGF-8,, p38 MAPK and p-p38 MAPK in UUO rat

kidney tissue(x +s,n=10)

a5 F 4 TGF-B, p38 MAPK  p-p38 MAPK
- /g kg ™! /B-actin /B-actin /B-actin
[PEN - 0.19+0.30  1.00 £0.32  0.09 £0.02
ey - 0.40 £0. 16" 2.10 £0.22" 0.31 £0.02"
AR A F 0.001  0.25+0.22% 1.94£0.30 0.16 £0.02%
KR 19 0.24 +0.29” 1.880.24 (16 1+0.03%
NIV
9.5 0.34+0.15 1.94£0.18 0.22 £0.03

YA B, ELAT G A ST 4 TR 1 R 4 TR 1 JEOR R B Y
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S 20 T A A 1 o B A R T 4 0 i
5 1 T B R R B A8 B S0 1E 3K a-SMA ()
WUBLEF4E 40 s (MEFB) , MFB 7 2 ECM f#) fig /7 Ho Al
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