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Effect of Qizhi Zhenwutang in Improving Renal Interstitial Fibrosis and Its Mechanism on

Unilateral Ureteral Obstruction in Rats

HUANG Di, TAN Ying-ying', ZHANG Qi, XIA Juan-juan, XU Sheng
(Shaannxi University of Chinese Medicine, Xianyang 712046, China)

[ Abstract] Objective: To explore the effect of Qizhu Zhenwutang on renal interstitial fibrosis in rats
ligated with unilateral ureter, transforming growth factor-B, (TGF-B,)/Smads and oxidative stress. Method: A
total of 30 male SD rats were randomly divided into sham operation group, model group, high-dose group, low-
dose group and irbesartan group (n=6). The left ureter ligation was performed in the model group and the
treatment group. In the sham operation group, the ureter was not ligated, only the ureter was separated, and the
abdominal cavity was closed. Rats in each group were given drugs by gavage on the next day after operation.
Sham operation group and model group were given aseptic distilled water 10 mL-kg"' by gavage, high-dose
Qizhizhenwu Tang group was given 22.2 g-kg' by gavage, low-dose group was given 11.1 g-kg' by gavage,

and irbesartan group was given 0.02 g-kg' by gavage. Rats in each group were sacrificed on the 14" day after
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operation, 24-hour urine was collected before sampling, and the total amount of 24 hour urine protein (24 h-
Upr) was detected. Blood samples were collected from the abdominal aorta to detect serum creatinine (SCr) and
blood urea nitrogen (BUN). The tissues were stained with htoxylin eosin (HE) and Masson, and the
pathological changes were observed under light microscope, immunohistochemical method was used to detect
a-SMA, FN and Col- I expressions. Western blot method was used to detect the expressions of TGF-g,,
Smad3, p-Smad3 and NOX4. Result: Compared with sham group, SCr, BUN and collagen volume fraction
(CVF), 24 h-Upr in model group were all increased (P<0.05, P<0.01). The expressions of «-SMA, Col- 1 ,
FN, TGF-B,, p-Smad3, NOX4 were higher (P<0.05). Compared with the model group, SCr, BUN and CVF
were lower in high-dose group and irbesartan group (P<0.05). 24 h-Upr was lower in high-dose group (P<
0.05) , the expressions of «-SMA, Col- I , FN, TGF-B8,, Smad3, p-Smad3, NOX4 in traditional Chinese
medicine treatment group were less (P<0.05). Conclusion: Qizhi Zhenwutang can reduce the urinary protein of
UUO rats, protect the renal function, and inhibit the occurrence and development of renal interstitial fibrosis,

the mechanism may be related to the inhibition of TGF-8,/Smads signaling pathway and oxidative stress response.
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(B FEMEARARA A, #5555 H

GB11347, bs-0086R, PLT4335, bs-5459R, bs-
0061R) .
1.4 X4% RI36 A IEY) A ML (% E Leica /A 7l ) 5

TC-120S B A=Y 21 [ K AL, TB-718EL B ¥ Uk
B EHEHL (WAL 2 4E R S0 B A FR 23 W) ) s FC3
4> [ Bl BE I R & Gt (£ [ Protein Simple A H] )
JY96-2N U8 75 ik 40 Ji 0 4 A3 (B g R AL 2% B
AR 2 H ) 5 AU2700 7 4 5 3 A Ak o BT A (35
Beckman 2% 7 ) ;041 BR 182076 %I vk 4 B4 ( 3£ =
Bio-Rad A Al ) o

2 FHik

2.1 WEBES 4 K SD R BUE B PEME SR 1R Bl
BLAT R 540 (n=6) , 73 5 AR T AR 4L, BRI A, 0% B
RV e ) 20 (DAR AR R A ), g
R 20 (PLF AR AR 4™, Je L
WA, BRITF ARSI, #l & UUOB AL, 5 F AR i
i I 4 s A IR B AR AN 25 4L . UUO s 57 7
TR IR 1.5% 1% B b 240 (30 mg- kg ) I Jl 10 55 3k

A7 JRR T 5 JRR B B T I, 8 BRI B, PR T B L A
YO MR VI IF B ik L2, 4% B e B PR A 5 8%
i R T 3 43 I LA 4.0 BE A LR 25 HL L SRS R BETY
W PR A B 2 TR AR 4 A, B 4 T UUo
BRI R JE ELE 3 dE IR T R N, F
YL
22 HHJIEMFE GEERHFGRES ., &SIE
J7 4 FH 24 B AR A 100 g 45 25 | mL i3T5, 4 A Bk A
b R 2, I B R H RE 111 g, 4%
N5 R B 1m0 AT 5, B g Bk 1 AR RO R
1.1 g-kg™, AH 4 Tl PR LA G0 3 19 6 £ %0 &
TR I ) Ak 2 25 2 o K IRt 2 1 245 45 24 ik (R
22.2 g-kg " )VEN HE 0% = R R AL 45 25 i B Y T R
BN F R 1265 e Y R G R
0.02 g-kg™, Y T I R B i 19 6 f5 . RF AR
H BRI T IO 22 MK 10 mL-kg™'o
23 WAUWE HFHAKRERTAREE 14 KB, B
M E T AR, Bl ROK IR KL 24 h
VR, 10 5% PR, AR R 3 . AR K R
PR, B B 280 (30 mg- kg ™) E PSS RR E K
Blo FRIBREE A TN 5, i 32 s kB I 3 mL 2247, #f
2 h, LA 3000 r-min” B0 15 min, Y& £ I 75 I DL 00
A FE br o DA B T 8 AR T i, BRCAE U
S R T AT WA A A B ER K FE A v vk, —
B BT 4% 2 5 F I, K R AL
YEA U] R 4T 95 R R - 40 (HE) % 4, Masson %
00 A 2 A 2L 2 A ) 5 — 2 R B TR AP, T
J& % N =80 °C UK 4 P& A7, I T 25 1 4 9% B 3 ik
(Western blot) £ il
2.4 Rl Jr ik
2.4.1 SCr,BUNMWKI £ 20 K RORKEE S 8 30
ik SR i, 45 AN REAS BUIAL S 200 WL, B 3 A2 4k 43 #r 4
G 00 i 35 PR 2R v LA B S 5 T 1k 4 HE A
7 1k ) 6 U B AT R
2.42 24 hJREH (24 h-Upro) A 5 Kk Bk
AR N L BE B AEE K I EE 24 h IR, IC 5% 24 h
PRV S, B0 J5 B B3 W, i3 A A D 24 h-
Upro & it .
2.4.3 HEPOMZEERALURBIES KAk
o KA R R RIB Y S min J5 , DR G
8 min; /K BB B A BB R R
2.4.4 Masson J (0 WL 4 20 SU F AR f AL ARH:
PEH R & Ui W AT LB NS . BB ALk
10 A~ 10 BT, 45 A4~ 40 55 Bl AL 0 525 5 A TR - 2 0K
. 47 .



5526 55 24 ) HEXBAFZRS Vol. 26,No. 24
2020412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2020

B, 38 3 5K RE 5T DA ML Y B PE A S AR 1A
KBS A1 2T 2 AR B IR R 25 L $ (CVF)
Feon , B CVF=i Jit v AR 1 B o

2.4.5 REEAIERKIN a-SMA, Col- I ,FN [ ik
AT Y] I KA S BT M R 92 o b
15 min, $ 5 1& 5 ; E 3% H,0, T K%, 5% BSA E ik
HH 1 hEE 1 Hi(a-SMA,Col- I ,FN —4i 1Y 7 B
Fe ]k 1:200,1:200,1:300) , & T 4 °C k4 3 1%
FIREE P01 h; 3% DAB (03 7 & 1 W I 7
W, T N BT 4R RN B R YRR R AR R
Yo K GEB B . BHME SRR AR R O R R A
oty 3R Y (5 PHPE R R BAF ) R, 54T O BRI
B H—Y B S A A E SN G0 E
(x400), % i Image Pro Plus R #r R G 47 2E ¢
SO M I ) BE P R T SRR AR O
PIRrWE AA.

2.4.6 Western blot £ ] NOX4, TGF-3,, Smad3,
p-Smad3 & H WKL BRI BFHAE TEHLE,
PN AN 2K R A S Y 3 P AN S S S
12 000 r-min™ ik 3 0 10 min, W04 F 35, $2 HL
5 BCA Bk B I 300 6 0 2 P vk

W B T B 4 LAY LB A Sx R L BEZE o
VO 5 A5 VAR A B Lo B L IR S S R AR R R R
80 V, 43 B 120 V, # 17 SDS-PAGE HL 7K ;200 mA
BERSE 1 by G 2R W B G B —$T ,NOX4, TGF-B,,
Smad3, p-Smad3 Fi B L] 4 1: 1 000, B-actin i B b
B A 1:3 000; & M4, 4 °CWEF it ; BB
3000 1%, ERMEE 1 h; BEG S W R H B B
520 R IR AEAY L R ) Tmage J 51 %o K B (L 1F
155007 -

2.5 GeitsEarbr SR EE o T SPSS 20.0 /4
G20 R OB L w5 7 AR, B EUR
PEATIE S VE R 58, PLAT A 1525 40 A 1) 22 41 18] R i B
N2 200, A e EGE T ¢ K56, R AR A 1
FRANKG K, LA P<0.05 ] 22 A7 G it X

3 #R

3.1 X UUO K E Pge+s+r SCr,BUN,24 h-Upro
KR w5 F AR R, B4 K L SCr,
BUN, 24 h-Upro A ¥ i 3 8 5 (P<0.01) ; 54 A 4]
Fodg, g Bk Al e DL 3H 4] SCr, BUN 8
W i A (P<0.05) , 0% LI 77 = 771 = 4 24 h-Upro
W R AR (P<0.05) . W#& 1.

F1 EEERZEX UUOKXRSCr,BUN & 24 h-Upro K &M (F+s,n=6)
Table 1 Effect of Qizhu Zhenwutang on SCr, BUN, 24 h-Upro (x+s,n=6)

21 3 ik els BUN 24 h-Upro

/g kg /pwmol-L! /mmol-L"! /mg
IEEREN - 25.50+2.17 7.29+1.35 4.60+1.10
AR - 40.50+2.74" 12.23+1.56" 9.28+1.42"
I LR 22.2 34.67+3.61% 9.37+0.819 7.24+1.45?
11.1 36.17+5.59 11.01+0.85 8.24+1.28
JERNRU:EN 0.02 33.50+3.62% 9.92+1.619 8.72+1.72

S B F AR VP<0.01; 5E A A PP<0.05,2P<0.01(F%2[F).
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B1 REEXZIHARSHEALRERSNINE(HE, x 200)

Fig. 1 Effect of Qizhi Zhenwutang on pathological morphology of rat kidney( HE, x 200)

. 48 -



526 45 24
20204F 12 H

HESXBARFRE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 24
Dec. ,2020

4k B H B G5 58 8 & T AR KR 42U WA
[vi) P S D £ 2 O, B /INE T A Bk, B o IR
E4n, B, ST AR R, B KR
A B A 4L CVF H U] 2 T 8 (P<0.05) 3 5 B AL 4 11
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U1 vb 3 2H 5 4H 22 «-SMA, Col- | #1 FN [ %3k 1

B2 EBEERKHITKRBGHEARFENLBH I Masson, x 200)

*2 KEBEERFIWNARBARFENHRM (Ixs,n=6)

Table 2 Effect of Qizhi Zhenwutang on renal fibrosis in rats

(X+s,n=6)
21 51 il /g k! CVF/%
IEEREN - 0.03+0.027
el - 0.48+0.101"
g LR 222 0.17+0.036
11.1 0.40+0.082
JE Wb R 0.02 0.27+0.0592

Bl (P<0.05), 2R AW B ZEIFE L. W&
37[53"'50

Fig.2 Effect of Qizhi Zhenwutang on renal fibrosis in rats(Masson, x 200)

K3 EEERFIWNARBELA a-SMA,Col- | ,FNEERIEAAWEIT (X+s,n=6)

Table 3 Effect of Qizhi Zhenwutang on A4 expressions of a-SMA, Col- I , FN in rat kidney tissue (x+s,n=6)

2157 il /g kg a-SMA Col- 1 FN
frFA - 0.026 420.004 9 0.009 7+0.001 6 0.018 4+0.001 0
A 0.269 4+0.035 6" 0.036 6+0.003 0" 0.140 5£0.002 7"
g R 222 0.101 7£0.002 72 0.030 5+0.001 42 0.074 9+0.002 52
11.1 0.122 8+0.005 52 0.032 2+0.001 82 0.100 8+0.005 52
JE Wb 0.02 0.097 8+0.006 12 0.030 6£0.002 52 0.081 1£0.004 02

5T ARG A DP<0.05; SR L # 2P<0.05(FK 4 T]) o

A B C D E
B3 KEARFHTAREAR o-SMAREHZNE(LRELML, x 200)
Fig. 3 Effect of Qizhi Zhenwutang on expression of a-SMA in rat kidney tissue(IHC, x 200)

A

B4 KBERHTKXREAEAL Col-1 RiFM M (Hrdlifl, x 200)
Fig. 4 Effect of Qizhi Zhenwutang on expression of Col- | in rat kidney tissue(IHC, x 200)

3.4 X UUO K K ¥ 241 41 NOX4, TGF-B,, Smad3,
p-Smad3 KEMFE N ST AR LK, & T AR
K Bl NOX4, p-Smad3, TGF-B, iy % 35 3 B & 7t &

(P<0.05) ; HBIRI A L3, 45 1R 97 41 K B NOX4, p-
Smad3, TGF-B, X W 26 J7 4 Smad3 i 3R ik ¥ B i
FEAR(P<0.05). WL 4, Kl 6.
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Bs5 REAKFXNARBEALFNRENZN(GLEZHNL, x200)

Fig. 5 Effect of Qizhi Zhenwutang on expression of FN in rat kidney tissue(IHC, x 200)

x4 EBERFITARBAEALNOXS,Smad3,p-Smad3, TGF-8, FEQREM M (3+s,1=6)
Table 4 Effect of Qizhi Zhenwutang on protein expressions of NOX4,Smad3,p-Smad3, TGF-B, in rat kidney tissue (x+s,n=6)

15 Fiilh s NOX4 Smad3 p-Smad3 TGF-8,
/g kg! /B-actin /B-actin /B-actin /B-actin
R FA - 0.22+0.021 0.85+0.034 0.16+0.021 0.27+0.031
e - 1.12+0.010" 0.69+0.006 0.56+0.021" 0.66+0.029"
g 5 X7 22.2 0.58+0.021? 0.04+0.008? 0.27+0.044% 0.46+0.035?
11.1 0.98+0.009% 0.14+0.017? 0.34+0.029% 0.54+0.017?
JERIRUS N 0.02 0.52+0.004% 0.65+0.042 0.2440.040% 0.44+0.050%
e | B . .o. VAT A0 SRR 9 0 TGE-B, ek
S F-kBMY ROS SRR 4T AL A5 5 1, AT 4K
Smadi S — — @ 58 kDa Tl RIF 9 0k 1™, 7Kg FL A ol 32 9 1 T sk,
A RON A B AKIE R IR 2 B 2R 58 R K g
p-Smad3 | S G SN _— =53 kD2 BT A AR B w0 R K e B BRI TR
S ——— ﬁﬂﬁé\?éﬁﬂz‘ﬁ’ﬂfﬁﬁﬁu‘” o BECA ANTTHBH ) PR i
B IR RUR I A B 20 R R TR R
e ——— B SE, BRFCR Y] 8RR /NG R 20 i
« s c b & HAE T PR B BN ERUE S R R T TGF-B,

B 6 XR'EMHLNOX4,Smad3,p-Smad3, TGF-B,E A FRILAE Kk
Fig. 6 Electrophoresis of of NOX4, Smad3, p-Smad3, TGF-g,

protein expressions in rat kidney tissue
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