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Effect of Shenshuai Xiezhuo Decoction and Its Deficiency Tonifying and Pathogen

Eliminating Components on Renal Interstitial Fibrosis in UUO rats
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(1. Affiliated Hospital of Jiangxi University of Traditional Chinese Medicine, Nanchang 330000, China;
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[ Abstract] Objective: To study the effect of Shenshuai Xiezhuo decoction and its deficiency tonifying
and pathogen eliminating components on renal interstitial fibrosis in UUO rats. Method: A rat model of
unilateral ureteral obstruction (UUO) was established through ligation of a unilateral ureter. The rats were
divided into six groups: sham operation group, model group, benazepril group, Shenshuai Xiezhuo decoction

group, Buxufang group, and phlegm group, with 24 rats in each group. On the third day after operation, the
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rats in the Shenshuai Xiezhuo decoction group, Buxufang group, and phlegm group were given Shenshuai
Xiezhuo decoction concentrating agent at a dose of 8. 0 g-kg'-d", the rats in the benazepril group were given
benazepril 1.5 mg-kg'-d', and the rats in the sham operation group and the model group were given the same
volume of saline. On the 7", 14" and 21* days after operation, the expressions of peripheral cells and relevant
signal pathway markers in renal tissue were detected by Western blot and Real-time fluorescent quantitative
polymerase chain reaction (Real-time PCR) respectively. Result: The stromal damage score and the interstitial
collagen accumulation on the 14" and 21* days after UUO were significantly lower in the Shenshuai Xiezhuo
decoction group, Buxu prescription group and Qixie prescription group than those in the model group (P<
0.05). Except for the sham operation group, the protein expressions of a smooth muscle actin (@-SMA) ,
platelet derived growth factor A (PDGFA ), nerve/glial type 2 chondroitin sulfate glycoprotein (NG-2), vascular
endothelial growth factor A (VEGFA) , vascular endothelial growth factor receptor 1 (VEGFR1) , platelet-
derived growth factor - 8 (PDGF-B) and platelet-derived growth factor receptor- 8 (PDGFR- ) in the kidney
tissues of the 14" and 21" days were significantly increased compared with those on the 7" day (P<0.05). On
the 21" day after surgery, the expressions of NG-2, VEGFA, VEGFR1 and PDGFR- B in renal tissue of
Shenshuai Xiezhuo decoction group were significantly lower than those in the model group (P<0.05).
Compared with the model group, relevant expressions of a-SMA, PDGFA, NG-2, VEGFA, VEGFR1, PDGF-
B, and PDGFR-p in kidney tissue of Shenshuai Xiezhuo decoction group decreased significantly on the 21% day
after operation (P<0. 05), and relative expressions of a-SMA, NG-2, VEGFA, VEGFR1 and PDGFR- in the
Shenshuai Xiezhuo decoction group were significantly lower than those in the benazepril group on the 21 day
after surgery (P<0.05). Conclusion: Shenshuai Xiezhuo decoction and its deficiency tonifying and pathogen
eliminating components have an antagonistic effect on renal interstitial fibrosis in UUO rats. Its mechanism is
related to the inhibition of activation of peripheral cells and relevant cell signaling pathways.

[Key words] Shenshuai Xiezhuo decoction; perivascular cells; unilateral ureteral obstruction; renal

interstitial fibrosis
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AR BRA ) o

2 HiE

2.1 Zh¥W e SR 144 2 SD MEPE KR, & B
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&1 PCR3I#FF
Table 1 Primer sequence of PCR

519 JF31(5-3") KB /bp
B-actin ¥ ACAGTGGCAAAGTGGAGATTC 140
N GGCAGGATACTTTGCTGACT
a-SMA | TGTCCACCATGTGGCCTAA 178

T iif GTCCGAAATGAGGCTGTCTTTGA
PDGFA - ACCTCACCGAGGCCATTCAG 172
T iif TAGGCCCGGCACATCCTAAC
NG-2 -9 AGAATACTGGCCATCGATGG 166
T GCTGAACGCATTCACTCTCCT
VEGFA |- 9 GATCCTATGACCAGCGACTGTC 188
T i AGTAGCTTCCAATGCCCACCAAA
VEGFRI |9 CTCCTTGCCAGCCAAATGATAA 192
T CCTCTTCATTCCAGTGGCAGTC
PDGF-B ¥ CTGTCCACATCTCGTTCTCGGTTTA 221
T CCCAAAGACCCACTCATTTGCAGC
PDGFR-B  Lii# CAACCTGCTCAACCTTGCCATCT 265
T ATCCTGCCAGAGCGAAAAGC
eI
3 &R
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sth , BEIR R IR L WS . WRIT AR RIKE IR
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AR 35 4f . T R4 7,14,21 d A2 B k#5458
B B, ST ARA K A 7,14,21d
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£ v 2 2 R LR R 4L 14,21 d 22 B E g 45 Ko
BT (P<0.05), F il A 41 21 d A2 B #8485
B A 3 AN VRYT 4L (P<0. 05) . L 2.
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Masson = {4 4 (o ip T R4 2 2% B B T W0
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F2 BEHHREAME,ZEMAS I VU0 XBRAN'E BHER R
TR (F+s,n=8)

Table 2 Effect of Shenshuai Xiezhuo decoction and its
components of tonifying deficiency and eliminating pathogenic
components (SXTE) in each group on change of renal organ

coefficient in UUO rats(x+s,n=8)

Fiilks s 2R
20 51 t/d At /g .
lgkg! Fitt/g ZH0%
BFAR - 7 201.38+15.41 1.78+0.18 0.89+0.15

14 218.22+15.50 2.22+0.17 1.02+0.09
21 252.46+14.33 2.44+0.15 1.060.12
[l - 7

14 226.31420.13 1.49+0.07 0.59+0.04"

217.62+11.53 1.26+0.10 0.57+0.07"

21 239.56+17.21 1.31£0.12 0.51+0.18"
Bt 8 7
iz 14

203.63+11.80 1.36+0.09 0.67+0.07

219.53+18.74 2.02+0.15 0.93+0.14>%
21 245.56+17.46 2.38+0.14 0.99+0.13?

wRIT 8 7

14 222.71£12.18 1.82+0.09 0.82+0.07%

198.62+7.33  1.50+0.09 0.76+0.04

21 242.67+16.22 2.11£0.10 0.91+0.16Y
b 8 7
14 229.43+17.83 2.05+0.10 0.89+0.08%

200.72£11.11 1.31£0.06 0.66+0.03

21 242.45+16.32 2.09+0.13 0.88+0.162
DAREF]  1.5x10° 7

14 236.23+17.71 1.85+0.06 0.79+0.07%

206.01+£6.12  1.29+0.06 0.63+0.04

21 241.68+16.32 2.10+0.17 0.87+0.12%

2 5 TR I W T R A L 48 DP<0.05 5 5 (] s 1 A5 8 4 L A 2 p<
0.05;21 d i B g il 3l 37 5 HoAth 3 43R Y7 41 L 45 ) P<0.05,

Z2, o A% 5 PR A (0 M D T A B R B (PH )
RGO G FRREER LA, EFHAKR
BB B U 4 2R D g 3 A T N A R I IR
R REE 0 J 161, 5 N ) B P gt b, R R
B JUE 2 2 TRD T PN O R B AR 4R DT AR ]
Kt RV R . Bt mogdl, #b g 5 41 firgk
T 20 K BRI 2H 20 TRD 5T PN Y B e £ 4E T
R TR 4 B S /0, 4 k400 92 i R R A% 780 4 1
B o A g i g A Y B R AT A R
%o 5 UUIRE R 2 20 LA, 5 o it ok 3 A G e
JRAF e PURVRR BE e o DL IR 20 B itk i i B H b
M B2 iR 9T AT 3 TR UUO J5 55 14,21 KW
] 458 47 , 5 R Y 2 L A, B e it ok i R b R 4
AL AE UUO J&5 56 14,21 K 1 [8] J5T 2 493 37 43 F [i] ot
e iy AR A 4 B Jd B A (P<0. 05) 0 L3R 3.

3.3 X UUOKREHLNKEAREMEmM R
TR, & HTES 14,21 K EHL T a-SMA,
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uuo 55 21 K

uuo 54 14 K

UUo 558 7 R

AARF AL BACHL s C. UM FI 2 3 DB g Mt i 20 s B4 KR Jr 28 s FAL A 5 e (7 2]
Bl1 BERRHEENE, EMESX UU0 KRG AR K IEFH R0 (HE,x200)

Fig. 1 Effect of SXTE on renal histopathology in UUO rats(HE,x200)

Uuo 54 14 K uuo 55 21 K

UUO JE55 7 R

B2 BitimigREAE,ZEMES T UUO KR SR H LR R £ % 59 % I (Masson,x200)
Fig.2 Effect of SXTE on collagen fibers of kidney tissue in UUO rats(Masson,x200)

PDGFA, NG-2, VEGFA, VEGFRI1, PDGF- B,
PDGFR-B W H R A B E 7 KXW 8 I (pP<
0.05). SFARAE, BRAHKREFAESH
14,21 R0 'H 4 4+ o-SMA, PDGFA, NG-2,
VEGFA, VEGFR1,PDGF- 3, PDGFR-B i & 1 # ik
W1 T+ 5 (P<0.05) . SBIARYZ i, DUJIR 8 A 41,
Bk A AR 25 O A AE TR A 14 KRB 4
41 i PDGFA, NG-2, VEGFA, VEGFR1, PDGF- 3,
PDGFR-B [ 2 1 & 5 8 & 7} & (P<0.05) , Jf H &
£ it 1 % 40 7E PDGFA, NG-2, VEGFA, VEGFRI1,
PDGFR- B i 384 Jin # J£ & T DUAR 3% ] 20 (P<0. 05) .

TETAREH 21 K, B 5 ikl iz 4009 B 20 20 NG-2,
VEGFA, VEGFR1, PDGFR-B & H £ 5 W & 7+ &
(P<0.05) ., ZEFARJEH 14,21 K, btk AW
PDGFA & [ %5 W 8 & T A0 5 41 (P<0.05) . W
K3, %4,

3.4 XTUUO KR 'HE 41214 mRNA 1% 3 15 1 5%
M S5EFARME A RERE K RAEFARGS 21K
0B 4 4 o -SMA, PDGFA, NG-2, VEGFA,
VEGFR1,PDGF-B,PDGFR-B ) mRNA A %f £ ik iz
YW 0 A (P<0.05) . SRRV LS, B it
HAEFARJGH 21 KAY'HE 4404 a-SMA, PDGFA,
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F3 BRitMAREAE,EMBASIT VU0 X RERBGES
18 BB R B9 R B B R0 (X£5,n=8)
Table 3  Effect of SXTE on interstitial damage score and

interstitial collagen accumulation in rats(x+s,n=8)

(i) S5 M 403 0T A P 5[]

n = .
ZH 5 Fl /g kgt ud PN %
BT A - 7 0.10£0.01 3.22+0.19
14 0.10+0.01 3.49+0.31
21 0.10+0.01 3.31+0.22
(s - 7 1.76+0.13Y 11.26+2.41Y
14 2.64+0.20 16.37£2.57"
21 2.82+0.21" 18.6143.02"
B i 8 7 2.03+0.16 10.16+2.09
14 2.16+0.18? 11.52+2.45%
21 1.9240.170  12.18+1.94?
FEAB I 8 7 1.73+0.15 10.90+1.79
14 2.15+0.162  12.4242.09?
21 2.05+0.170  13.5142.10?
i 8 7 1.71+0.14 10.81+2.66
14 2.25+0.152  12.75+2.18?
21 2.12+0.152  13.39+2.332
nEiE 1| 1.5x107 7 1.72+40.15 9.69+1.56
14 2.14£0.172  12.05+1.76%
21 2.16+0.180  12.80+1.722

TE < 55 [ et 300 1B T A 401 L 45 DP<0.05 5 15 [l A U3 0 401 1L 4% <
0.05.

265 kDa

178 kDa

NG2©~ = = = “.“.“‘“ 172 kDa

VEGEA (R 1 <Da
VEGFRI ””M 188 kDa

192 kDa

PEGFR-8 ----“-m 221 kDa

prucin RS ARARNN, -

A~C.RF AR 7,14,21 d41 ;D~F. B# 7,14,21 d 41 ; G~L DUAREF] 7,
14,21 d4l;I~L. B il sk 3% 7, 14,21 d 4 ; M~0. #h 25 7 7, 14,21 d
41 P~RALA )7 7,14,21 d4l

B3 SEAREBHEALAZTEARIERK

Fig. 3 Electrophoresis of protein expression in renal tissues of

rats in each group

NG-2, VEGFA, VEGFR1, PDGF- 8, PDGFR- 8 ]

mRNA F X} 26 3k 1 ¥ B 8 IR (P<0. 05) , I H 5 %
. 76 .

M 47 F RS 21 X a-SMA, NG-2,
VEGFA, VEGFR1,PDGFR-B i) mRNA #f % 2¢ 15 &
B AR F DLJIR % R 41 (P<0.05) . #EFARJGFH 21 K,
#h 25 77 20 (9 VEGFR1 ) mRNA i % 26 ik & 1 2 75
T #: 48 J5 41 (P<0. 05) , 1fii PDGFR-B ) mRNA A X}
Foak W BAR TAEAL 41 (P<0.05), WS,
4 itig

JUL B 2T 4 40 i AR A 7= A 40 i A0 35 5 Y 32 L4
Jifl, 7€ RIF & A4 & R o f v e 5 3 AR . 7
21 A1 3 5, UL BT ZF 4k A0 A A BE 4T 4 40 i 1
B T B 7 A — ZR A A UE RIF & R 9 A K T
FVEE K A Al o A R ZF A Ah A Y S U
WAFAEE 224 (0 KR R 9T % B0 & 40 i 2 H
FLOR R, 40 LIN VOB 5% 0IE 52, 48 08 B3 0 TR 4 i
T B85 00 RE I 43k o LB T 2 40 i, 2 5 ) ot
E X A o N = T K T S e Y RS
JiI 18] T OC R B IN , S BOE /NS R LR Al i R
EVEZ RN, & RIFY . K, A5 LA 44 i
Z: 5 RIF KRR YIS, EH UUO KRR
R AL LSS T Y &2 7E BT RIF o 2
Hh o A X A A0 A N AR DG A S i A I A AR
g5 5L R B Rk A R 9T AT B 3 1B UUO G AR
14,21 K9 5 8] B 4640, F ik — 2 PCR 0 M i
B 3 ik Dl VR T R AR TR 40 AR 3R 4 F (a-SMA,
NG-2) & VEGF/VEGFR 1% 5 1 % 4> ¥ (VEGFA,
VEGFR1,PDGFR-B) i) mRNA ik . 1 J& 40 i1 - 40
i &0 HE 5 [ AH B AR 2 R b, WL £TF 4 40 ifE VEGE/
VEGFR 5 5 il #% % 1k , %% % J& 40 ff PDGF/PDGFR
15 530 %, 12 1E WL AR 2T 4 40 R A 38 5, O EL Y BH
AR E L RIF R AT POl o BRI, AR R 58 445
LR B R 9% % UUO KB RIF 69 45 Bt 46 FH AT
A 5 X8 & 4 A K AH DG AR o i 1 454 T A OGS

HR A RIF & J& 3ok A8 v () 1 DR 2 30 S % 3 R A
hE AR TR 45 ko E S AR
B BRI A S ECE R R IR AR TR
B Gat b A AR R I RIS, 25 RIF R ALY
CRE LIS BT PU R Jy L, JF AR A D
WA o T A R R E R R R BE
Jr 8 ol DA 2 D i BE R R, MR AR T IR AR 4
W A0 R R, e 0 BE R 5 AR RS AT
PR AR i, R R AR 25 B Bh PRAR AR, At
Z2 kb i B L AN IR 2E B 2 T IR IR 2R L R
B 5 1k V7 AR U7 AR M R e R A O T U T
BT R0 I AR 98 3L F RIF A AR B (9L
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x4 BRMAFIREME,EMES T UVOKREALAZTEBRIENFIE (X+s,n=8)

Table 4 Effect of SXTE on expression of each protein index in UUO rat renal failure model(x+s,n=8)

. biilh==s a a-SMA PDGFA NG-2 VEGFA VEGFRI1 PDGF-B PDGFR-8
/g-kg! /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin

BFAR - 7 9.38+0.05  12.21+0.04 3.39+0.05 7.92+0.06 4.18+0.04 7.23+0.05 4.22+0.06
14 8.8240.07  11.92+0.05 4.41+0.06 8.32+0.06 2.92+0.06 6.99+0.08 3.48+0.04

21 8.62+0.04)  11.38+0.04 4.07+0.06 10.1240.05 7.30+0.06 5.75+0.07 3.88+0.05

% - 7 9.03£0.04  11.65+0.04 3.83+0.05 9.53+0.06 3.48+0.08 5.49£0.08"  2.98+0.06"
14 16.3240.04Y  15.05+0.05" 9.33+0.04" 8.91+0.04)  5.7240.06"  11.19£0.05)  8.62+0.04"

21 25.08+0.06" 23.16+0.05" 18.71+0.05)  22.02+0.07"  11.92+0.07"  15.32+0.06")  17.24+0.06"

DU 5 ) 1.5x10° 7 9.47£0.05  11.66%0.05 4.29+0.06 9.22+0.06 4.47+0.06 7.09+0.05 4.11+0.06

14 17.87£0.06  16.78+0.04? 11.17+0.05Y  10.24+0.04  12.68+0.072  13.61+0.04>  9.73+0.04>
21 23.79£0.04  20.06£0.06? 17.7140.06 20.32+0.07  13.08£0.072  19.71+0.05  11.99+0.07%
Btk 8 7 9.61+0.04  11.67+0.06 4.62+0.05 9.53+0.06 4.81+0.06 8.66+0.04 3.8340.05
14 16.56£0.06  18.58+0.05? 13.29+0.052  12.42+0.06”  13.29+0.042  14.88+0.052  13.19+0.07%9
21 24.08£0.06  24.12+0.04 16.42+0.062  18.54+0.06” 10.19+£0.082  16.27+0.07  10.61£0.06%
a7 8 7 9.83+£0.06  12.41%0.06 4.56+0.04 9.80+0.06 5.56+0.07 7.08+0.06 5.28+0.07
14 20.7740.06  19.22+0.06>* 13.47+0.05?  10.79£0.06>  14.08+0.05?  12.89+0.08”  15.48+0.06>%
21 25.33£0.05  23.82+0.06% 16.71£0.07 22.87+0.06  13.010.04 17.14£0.06  16.58+0.05
iy 8 7 9.81+£0.05  11.43+0.05 5.50+0.06 10.61+0.06 5.08+0.04 6.83+0.05 5.43+0.06
14 20.22+0.07  13.07+0.06 15.91£0.05?  11.37£0.052  11.62£0.07>®  14.47£0.06  15.63£0.04>%
21 23.74£0.06  17.36+0.06? 22.71+0.05 23.28+0.06  15.13£0.072  16.06£0.07  16.78+0.07
2 5 [ B A T R 21 L 3 DP<0.05 5 5 [R] B 0B 75 2 1L %5 2 P<0.05 5 5 [R] B 351 D1 IR 3% ) 20 L %5 DP<0.05 5 %h 25 75 20 5 45 8 7 4 Le A Y P<
0.05(F&5[).

x5 BRMRFREME,EMES I UUO KR 'EHALE mRNAHEIRIEHNZME (X+s,n=3)
Table 5 Effect of SXTE on relative expression of mRNA in UUO rat renal failure model(x+s,n=3)

2151 Fl /g kgt W) /d a-SMA PDGFA NG-2 VEGFA VEGFR1 PDGF-8 PDGFR-B
BRTA - 7 1.02+0.22 0.97+0.17 0.99:£0.08 0.90+0.10 1.03+0.09 1.02+0.19 1.02+0.10
14 0.89+0.19 1.06+0.11 0.94+0.12 1.07+0.18 1.11£0.23 1.05+0.16 0.94+0.11

21 0.84+0.11 1.06+0.14 1.00£0.14 0.89+0.17 1.06+0.11 1.00+0.19 1.05+0.11

LT - 7 1.01£0.22 0.98+0.20 1.17£0.15 1.13+£0.23 1.00£0.10 1.21+0.13 1.06+0.10
14 2.11+0.25" 1.44+0.19Y  1.47+0.09)  0.91£0.17 1.01£0.13 1.58+0.18"  2.98+0.13"

21 3.89+0.43" 3.24+£0.310  3.37£0.29V  2.05+0.37)  4.29+0.44D 2.25+0.38"  5.60+0.77"

D134 1 1.5x107 7 1.12+0.28 1.07+0.11 0.990.10 0.94+0.12 1.00+0.19 0.96+0.15 0.91+0.11
14 1.68+0.192 1.58+0.22 1.92+0.13 1.13+0.17 1.27+0.24 1.60+0.27 2.22+0.15?

21 2.43+0.43% 2.11+0.18Y  2.29+0.19'Y  1.93+0.3 3.03+0.312 1.97+0.28 3.96£0.37?

Bty 8 7 0.93+0.19 0.95+0.12 1.13£0.12 0.90+0.18 0.97+0.13 0.96+0.09 1.10£0.13
14 1.4240.312 0.98+0.102  1.48+0.14 1.15£0.21 0.97+0.11 1.35+0.20 2.30+0.25

21 1.88+0.33%%) 1.90+0.20% 1.90+£0.21%9  1.54+0.14*Y  1.97+0.36>% 1.77+0.42% 2.52+0.16>

Ahas 7 8 7 1.19+0.16 1.12+0.13 1.18+0.13 0.97+0.16 0.97+0.14 0.97+0.11 0.95+0.17
14 2.00£0.25 1.63+0.20 1.73+0.19 1.17+0.18 1.1140.21 1.61+0.17 2.21£0.34?
21 2.90+0.292 2.05+0.312  2.31+0.180  1.72+0.19 2.54+0.36>  1.98+0.41 3.36+0.4429

N1 8 7 0.86+0.17 0.89+0.18 1.09+0.13 0.83+0.20 1.05+0.16 1.13+0.20 1.08+0.17
14 1.56+0.21 1.4240.15 1.67+0.13 1.00+0.19 0.99+0.10 1.59+0.20 2.20+0.37?
21 2.79+0.392 1.86+0.170 22140292  2.07+0.28 1.98+0.202 2.31+0.36 4.21+0.592

.77.
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