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Effect of Kudiezi Injection on Renal Interstitial Fibrosis of Rats with

Unilateral Ureteral Obstruction

LIN Yun, CAO Ling®
(Affiliated Hospital of Southwest Medical University, Luzhou 646000, China)

[ Abstract ] Objective: To investigate the effect of Kudiezi injection on renal tubulointerstitial fibrosis and
the possible mechanisms. Method: Unilateral ureteral ligation was used to establish renal interstitial fibrosis
models, and the Sprague-dawley rats were randomly divided into normal group, sham operation group, model
group, valsartan (0.01 g-kg™') group, Kudiezi low and high (0. 15, 0.30 g-kg ') dose groups. At 7"and 14"
day after the administration, the rats were sacrificed for blood samples and renal tissues. Serum creatinine ( SCr)
and blood urea nitrogen ( BUN) levels were measured for renal function. Malondialdehyde ( MDA) content and
superoxide dismutase (SOD) activity were measured to reflect renal oxidative stress levels. Hematoxylin eosin
(HE) and Masson staining were used to visualize renal fibrosis in each group. Immunohistochemical analysis was

used to detect the expression of transforming growth factor-8, (TGF-8,), phosphorylated-Smad2/3 (p-Smad2/3),

[WFEEHE] 20171015(014)

[E£WB] WA TATRHFEE (120342) ;35 0 17 A REBUM -7 3 BB R 24 BHE S & 7350 3 (2017 LZXNYD-J13)

[FE—1EE] Mz EETL, B, AFE/NEREGFR S5 5 LS 4E b BT 09 9250 58, Tel : 18715798869 , E-mail : 1462342987 @ qq. com

[BEEE] “HR AR, EA4T B, NFE /DR S B DL L4 16 B 76 19 55 50 OF 58, Tel: 0830-3165341, E-mail ; lzcaoling
@ 163. com

- 139 -



5524 5T FELEATFZERE Vol.24,No.7
2018 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

and bone morphogenetic protein-7 ( BMP-7). The expression levels of TGF-8,, Smad2, Smad3, BMP-7 and type I
collagen (Col I ) mRNA in renal tissue were detected by reverse trconscription polymerase chain reaction ( RT-
PCR). Result: Kudiezi could decrease the level of serum creatinine in renal interstitial fibrosis rats, alleviate
tubulointerstitial damage, reduce the relative area of renal interstitial collagen, down-regulate the content of MDA
andthe expression of TGF-8,, p-Smad2/3, Col I , and up-regulate the activity of SOD and the expression of BMP-
7. As compared with Kudiezi low dose group, Kudiezi high dose (0.30 g-kg™') group showed better effect and the
difference was statistically significant ( P < 0.05). Conclusion: The protective effect of Kudiezi on renal

interstitial fibrosis in rats might be related to the reduction of oxidative stress level and inhibition of TGF-B,/Smad/

BMP-7 signaling pathway, thereby inhibiting the proliferation of extracellular matrix.

[ Key words |

Kudiezi injection; renal interstitial fibrosis; oxidative stress; transforming growth factor-g,

(TGF-B,) /Smad/bone morphogenetic protein-7 ( BMP-7) signaling pathway
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Wt {5538 # , 40 i 401855 26 (3R (ERK) {5 538
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Yy, v 245 7E B T 5 2T 4 Ak 95 1Y) Bl 3R O TN A — 2
BRI ST 22 4 b AE P 2 52 Oy i ) L e = X sk
PR RGBT o o B T8 5 DA 3 R AR
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1.2 254 o B3 0 (T BH SN T 25 40 PR 2
A, it 5 720025449, 20 mL/3, #H Y4 T R 4R 2
0.5 g-mL ") s AY0 1K 42 (I T <6 1T 28 0 i
FBR ] LS H20103521,80 me/ ), PE 45 25
A= PR KA B A 0. 008 g-mL ™',

L3 350 9 T (MDA, Bl S AL W Ak
(SOD) 5 125 & (g 5t 2 md A ) T RE A 58, it
435 & 20150117,20151202) ; TGF-8, Hiik (FKH
Abcam A @], 5 ab92486) ; p-Smad2/3 Hi ik (b 5T
AR AE W) BARAT R A W] 4t bs-8853R ) ; BMP-7
FUI& (3£ F Bioworld 2 &), it 5 bs3674) ; trizol 2 7|
(£ [ Invitrogen 23 &), it 5 10296010 ) ; 3% 55 558 7|
& ( LB REY AR AR A L it FSK-100) 5
PCR 50 & S5 196 il (AL s R L A W HoR
FR 2w, it TSE00S)
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2% Therm A W) ) ,RM2235 A48 0 Y) i ML (12 [ Leica
2AHl), B-3048 B PCR X (B M 1 H B8 A R A
A]) ,JY300F HL&E o kA e BAX (b 50 B B R J5
HLUK B A FR 2 7)), GelDoe XR ™ # 4 [ 3l B it i
B %5t (£ [ Bio-Rad A7) .
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2.1 GEECRISREH fERREEYE SD KR 60 H 3
PEMESR 1 F 5, BEAL 0 R # 4 (10 H) i FARH
(10 B, ) %y FJR % #8 FH ( unilateral ureteral
obstruction, UUO ) 2 (40 H ), KR &M EHF 5 3%
PCEL HEZ (0. 03 ek ™) R, A7 (00 ML 11 7 F B
B b, B B K, 2% 55 O 20 88 2o M bR A, 4-0 4B
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LAELERIRAE o 173 4 WU 45 4L 9 25 W iy IR 4,
MRS RMEES . BTEARE RS BRI, &
PR RIBEBH AL, IF & 4N BTl b B8 3 B R D s
5 45 BEL2H Bt AIL 23 RS ARE H 2 45 Vb JH 2 AR L
FlEA, B 10 H,

2.2 32y R ANHZAREMN 6.3 5 E KB
SRR T KRR T ARG 1 RIFH 425, 9
YPIHH AR DL 0. 01 g- kg " HEH WA TR L w5 A
HAF R HILL0.15,0.30 g-kg ™" i 7 5, AR 4
ERHH BT RAG KL mL-kg ™" 1 554 8
ok ESEA 214 d,

2.3 BIOIfEMINGE  TERZEE 7,14 K BHKR
BEHLE S FURRMER G , O MR I 343 B I 3 , - 80 °C {4
7, S BUE 4180, 10 4 3R A4 B AU R 1 3 AL
1T B PR 2R

2.4 HEKIE 44 MDA, SOD K BUk
B 2 41 24 SO mg, £ 8% B A0 ¢ AR TS )i, #4235
& Uk B AL RE S, 58 A0 3 0 O B I e 4 2
MDA ,SOD W56 A,

2.5 BRGEIAA A B 4% M A A S 4T
ARZF-PH (HE) Je 8, 55k U) 78 400 5% B s T
N B B] 5T /NS 460 3 A7 00, B BIL 36 BB 10 AN T (R
[F]) , S MSCHR[9 ] 7 4 T F1 48 br 2E 47 5 18] 5 42 43
FRBOT o B /INVE R A 2 YRR AR 95k (=
K] JE K L 27 4 Ak DA Ko 45 R A8 T 45 T 8
B, Ih#S (Masson ) Yo {0 W £ B 8] 5 I Ji T 4 AH XF
T AR 5 A L I 5 st B P e € T A o S R
BFHR, S MBSOk [ 10 ] 7 36 3% 40 F AR HETE 40 43
(TCRMEG ) 1 43 ( <25% ) ,2 43 (25% ~50% ) ,3
53(50% ~75% ) ,4 3 ( >T75% )

2.6 BHL M Y@ Kk R EnVision
10K 0 5 20 48 TGF-B, , p-Smad2/3, BMP-7 ) &
ik HCE W U) R RO R AT B B 52K, B AR TR B B
EDTA $it i & 5 ,3% o A Ak & & ) o J AL A il —
FUIRE ( TGF-B,1:200,p-Smad2/3 1:400,BMP-7 1:

100) ,4 C i &, % B ¥ Z AL i —Hi, DAB & (1,
IIAREE YL, B, BH 45 B K 2 . TGF-8, , BMP-7
PV /NS I e 20 I S PN s 4 £ J50RE Sk FH 1 p-
Smad2/3 DL /NG b R 0 R A B8R 3R PN A A £ 4
BN PAYE . A RBR &AL . DTCF-B, ,BMP-7 2 1
SCHRL10 ] /977 4%, B AT Tmage Pro Plus6. 0 1155 4 i
20 Ak BH M e €0 55 /DN A BI85 BT o LR Y LR R
IR E . @p-Smad2/3 S M SCHER[11] 7
I TR A AT BH P A0 T R A e R, A R R

200 A~ 4 A b B B 1 20 B S0 AT 4 A, DL AR i
S E AN AR AE 31y

2.7 Wik Sk R G AR SN (RT-PCR) A6 I ' JIE 4
gl TGF-8,, Smad2, Smad3, BMP-7, [ # & J&
(Col T) ,mRNA ik UK JJEZH 2 100 mg, ¥k A B
JE , trizol 25 45 U 2H 415 RNA JRai e 5t ol ¢DNA
(&0 30 C,10 min,43 C,1 h, 85 °C 2 min,
10 CLRAF) , LL cDNA St 47 H i 5L R P74 (5%
R AR P 98 C 2 min, 251 98 C, 10 s, 1B k
60 °C 10 s, FEAf1 72 °C,10 s, #EfH 72 °C 2 min,4 C
TRAF) ,30 ~ 35 D5 M PCR =91 ] 1% BB A
BERZ LUK (FR T 120V, IF[A 2 20 min) |, &E 2R AL
4, IMAGE J B 70 Fr 2505 K BEAEL, 3158 H A B 1A
5WNZ B-actin WAE ,1E R B B 5 mRNA A7 X) %35
LS 3 W, 1t L SUERGE L A Y B R A
FRAF G FPF LR 1,

%1 TGF-8,,Smad2,Smad3,BMP-7,Coll #1 B-actin 13| 4 5 5l

Table 1 Primers of TGF-8;,Smad2, Smad3,BMP-7, Col I and B-

actin

FH S1YFA(5'-3") P14 R Be B2 /bp
TGFB;,  [ii# CCGCAACAACGCAATCTATG 579
T CAACCCAGGTCCTTCCTAAAG
Smad2 | AACTGTCTCCTACCACTCTCTC 120
F i CTCCAACCCTCTGGTTTAGTTC
Smad3 | GCCTCAGTGACAGTGCTATTT 249
T TCACTGTCTGTCTCCTGTACTC
BMP-7  IJ¥ CGCTCCAAGACTCCAAAGAA 987

Tt TGCAGCCTCAGGAAGAAATAG

Col I i GGGCAAGACAGTCATCGAATA 148
T GATTGGGATGGAGGGAGTTTAC

B-actin i GTGTGGATTGGTGGCTCTATC 122

i CAGTCCGCCTAGAAGCATTT

2.8 GEiteaortr Bl kb BESR A SPSS 19.0 gEit
AYBTERAE OB L & £ s R, 20 ) BB L R R
FHEA 2R J5 22 53 Bt (one-way ANOVA) | 1 P LL 0%
JH Least-Significant-Difference ( LSD ) £ %, DI P <
0.05 K ERAGIHE L,

3 HR

3.1 WEETIESBN KRS IRER W 5 IEE
A AT AL LA, A5 2 i LT 7K SF- B S BG n, 22
oA ARV A D JE T 1S AT R ARORE AY 2H K BLf
WL ZKSF (P <0.05) o 45 2H K BLIH] I PR R &K 22
S, gt E L, Wk 2,
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F2 EHEFIEHBRNXREIIEMIZM(x+s5,0=10)
Table 2 Effect of Kudiezi injection on rat of kidney function(x +s,

n=10)

|5 i -
#15) /g”-Jli;" Hj;ﬁﬂ /mrfjl-\IL - /,Lmsolc-lL -
iE# - 7 5.14 £0. 67 31.98 £1.25
14 5.23 +1.09 36.58 £0.25
IFESS - 7 4.98 £0.52 32.03 £0.93
14 5.53 £0.48 39.37 £0.77
Foi 50 - 7 5.48 £0.72 53.13 1.73"
14 6.11 £0. 83 78.75 £3.01"
TR Rl 0.01 7 5.28 +1.02 42.35 £2.36%
14 6.25 £0.94 59.38 £7.52%
WS 0.15 7 5.24 +1.30 47.75 £3.62%
14 6.29 0. 15 63.66 1. 667
0. 30 7 5.89 +2.06 45.38 +1.49%
14 6.81 +1.07 60.42 £5.67%

R3 EHETFIFRNABREHALAEURNHABEROZM (x £,
n=10)
Table 3 Effect of Kudiezi injection on oxidative stress in rat kidney

tissue(x +s5,n =10)

X & i MDA SOD
414 /{g}l-]lﬁf" m;tlzlkﬂ /wmol-g /U-+mg
EH# - 7 1.72 +0.59 162.83 £1.95
14 1.51 £0.73 169.43 +0. 65
BFEA - 7 1.58 £0.35 158.92 0. 97
14 1.63 £0.25 172.31 £1.59
LY - 7 3.58 0. 67" 106.93 £2.61"
14 4.23 +0.29" 93.27 £0.79"
ETRUR Rl 0.01 7 2.43 £0.19%  131.20 £2.51%
14 2.78 +0.31%>  145.96 0. 65"
W ES W 0.15 7 3.21 £0.45%  119.68 3. 627
14 3.68 0. 162 127.93 £0.78%
0.30 7 2.65 +0.34%% 128.61 £0.15%*
14 2.92+0.29*% 137.92 +1.89%%

W SERHH BT ARALE P <0.05; SHEMALEYP<
0.05,

3.2 PRGOS R BUE 4140 MDA, SOD 5%
W 5 IE R R TR R, B2 1 41 41 MDA
i i T, SOD JEE B E AR (P <0.01) ; 5
ELURA S o T S e S I 4 AN R B =
MDA & & B B F&AK, SOD 3% 4 8 hn (P < 0. 05,
P <0.01) i+ B 7 1 59 W AR 5] 2t 4 18] A 46 3t
¥ 2%5(P<0.05), K3,

3.3 PO TR O ORT OB E 2 2 B 2 AR 1Y
R ARSI R AL B TR R RUE D
B VE NS TEAS SR IE R HES 5 R AT (L
B, TC 9 1 A M I, 1 D B /NS b R A0 2 1
FEARPE o FESE T K, A 2 K B B0 B /N 1 R A
JiL b i s HRR AR M R YT IR 5 B AR IR AE IR
JK 2 240 FfL IR ) O SRR 5 5 14 R AR AU A
V) J5 7 A A6 I, AT L K o 9 £ A 5 TG AR e kR N
A5 B /N 2 45 T AR 5 B TRD T A 40 B R 4T
iAo S T IEF4 B FARY, 2R HAS
THER (P <0.01) , 22591 Wis B /NS R 40
i e v o i 7 At A5 A 7R A O A%, W M) JoR 9 405 46
J2 T £F 2 AH X T BRI T AL AL (P < 0.05,P <
0.01), Hw i 7 S & A M A Gl 2 2 5
(P<0.05), WL 1,2,%4,

3.4 T WO K RUE 4180 TGFB,, p-
Smad2/3,BMP-7 FE 12 S5IEH 4 RFRH
Ho# B4R Bl TGF-B, , p-Smad2/3 k1 i 3
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VSRR AL BT AR LU R P <0.015 SR 41 LB P <
0.05,% P <0. 015 5 3 fif - of VAR ) i 41 L P < 0.05 (3% 4 ~ 6
) .

R4 BHRFEHBXAREERRGELRREN TR ZME

(x+s,n=10)
Table 4  Effect of Kudiezi injection on renal interstitial damage
index and relative area of collagen in rats(x +s,n =10) s
5 &
205 Jgkg"! BFEL/d B R B R R R A R TR AR
EH - 7 0.78 0. 51 0.20 +0. 42
14 0.69 +0.74 0.10 £0.32
BFEA - 7 0.77 +£0.32 0.30 £0.48
14 0.79 0. 43 0.20 +0. 42
LT - 7 7.82 +£0.93" 1.90 0. 74"
14 15.78 0. 62" 3.40 +0. 84"
EiRUp el 0.01 7 4.16 +1.78% 0.80 +0. 42%
14 7.39 £0.53% 1.50 =0. 53>
B S 0. 15 7 6.23 £1.06% 1.40 0. 52%
14 11. 14 £2.32% 2.70 +0. 48%
0.30 7 5.69 +1.67°*%  0.70 £0.32%%
14 8.81 £0.85%  1.90 £0.74%%

Tt BMP-7 B335 ¥ w5 AR (P <0.01) 5 S5
A, S B T T W A YR T R TGF-B,
p-Smad2/3 f) 3 1k 1. 3 A%, BMP-7 1) 32 1K W] 123 i
(P <0.05,P <0.01); TGF-8,, p-Smad2/3 [ & &
JE£ , BMP-7 Fh o 8 2 A o B T S 9 o IR 4k 2 ]
fFfE2E5 (P <0.05) . WL3&S, K3 ~5,
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AVIEW B BT AR C RN s D. AU 5 B v BT TR AR Bk 2 5 F 9 B T R R R A 2 (18 2 ~ 6 [])
Bl EFRFEFBENKREERGGREL M (HE, x400)

Fig. 1 Effect of Kudiezi injection on changes of renal interstitial injury in rats( HE, x 400)

B2 EERFE SR KR B 8 R AR A 3 AR AR 0 (Masson, x 400)

Fig. 2 Effect of Kudiezi injection on relative area of collagen in renal interstitium of rats( Masson, x 400)

x5 EHTEHAXMKAREBEALR TGFB,,p-Smad2/3,BMP-7 FF M (x +5,n=10)
Table 5 Effect of Kudiezi injection on TGF-8, ,p-Smad2/3,BMP-7 in renal tissue of rats(x +s,n=10)

2 B F 4/ g kg ™! it ]/ d TGF-B, p-Smad2/3 BMP-7
E% - 7 0.70 £0. 48 1.87 £0. 47 4.10 £0.74
14 0.90 +£0.57 35.32 +2.89 3.90 +0.57
BFEAR - 7 0.80 £0.42 1.48 £0.43 4.40 £0.70
14 0.80 £0.53 31.20 £3.10 4.20 £0. 63
LT - 7 3.50 =0. 85" 33.25 £5.13" 1.50 +0.71"
14 3.90 0. 32" 94.30 +14. 33" 0.90 £0.57"
iR 0.01 7 1.50 £0.71% 6. 14 £1.63% 3.70 0. 66
14 2.10 £0. 88% 43.06 +0. 45> 3.60 +0. 69>
TR VR S 0.15 7 2.50 0. 53" 16. 60 +2. 40> 2.50 +0. 85%
14 3.20 £0.57% 67.21 £12.01% 2.60 +0.97%
0.30 7 1.90 0. 57*% 8.79 £3.29°% 3.40 0. 52%%
14 2.20 £1.03%% 48.08 +9.10°% 3.40 0. 84%%

3.5 EERR P VE SO K B 4140 TGF-B, , Smad2,, W REAR (P <0.01) . o8 S0 5 Sivb i+
Smad3,BMP-7,Col I mRNA Y50 7 #6504 il J5 TGF-B, , Smad2, Smad3, Col 1 ( mRNA 3 ik B
TGF-B, ,Smad2,Smad3, Col T mRNA [y ik /K F % WG (P <0.05,P <0.01),BMP-7 mRNA ik B
EHH T ARH B ER N, BMP-7 mRNA K ik/K-F BIGHN(P <0.05) , H vy 5 4 5 W ey 1K 50) 2 24 (]
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7d

14d

B3 HHFIEHENAR TGF-8, RikkFHRum (s, x400)

Fig. 3 Effect of Kudiezi injection on expression level of TGF-g, in rats (IHC, x400)

7d

14d

B4 FHFEHBEIAR p-Smad2/3 FiEKF R0 (AL, x400)
Fig. 4 Effect of Kudiezi injection on expression level of p-Smad2/3 in rats( [HC, x400)

B 5 HHEFEHENAR BMP-7 RIZKFHZM(RAELHML, x400)

Fig. 5 Effect of Kudiezi injection on expression level of BMP-7 in rats( [HC, x400)

FEIEZES . WEI6,K6,
4 g
B 1) S5 2T 2 Al LU /N 22 4 A () 37Kk LR
PR M E K 4 M Ab B R (extracellular matrix
ECM) i B2 FR5R g e AIE B9 g BE S0 AE 02 & b B ¢
o E Je 2 2R MU B v g R SR S i R A A
- 144 -

WEL s 8 R B 1) 5 2T 4 AL 50 W A8 25 ] o 2 A 1) A8
%o BUACHIT ST 3 W] oty B 1~ T S o35 A TR L B T
BRI 2 AR I TTIZ 5 R ) LT 4 A
JRLS B o K U 2F 26 AL H AT B R PR s kT
WK U0 4H 28 24 Wy mT I 25 s DR R AR R I S A
JRUL KRB e - i AL N 7 TGF-B, , Z5 4 1A K
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A B C DEF A B C D E F

579 bp

TGF-4,

Smad2 120 bp

Smad3 249 bp

BMP-7 987 bp

Col I 148 bp

p-actin

122 bp

= l
o
\
|

14d

B 6 EiEFEHEMNAREMAL TGF-B,,Smad2,Smad3,BMP-7,
Col I mRNA HJ &0
Fig. 6 Effect of Kudiezi injection on TGF-8,,

Smad2, Smad3,

BMP-7 and Col I mRNA in renal tissue of rats

W (CTGF) , it iF B3k & 1T (Ang I1) B9 5

i, i

A N PR PO S o AT 5 T 2o A S R U )
£ AEAL AL, e BRASE AN 20 I B I JULIST 7K 38 0E
AR T AL BT R, 28 RR T TR AT A o AL

T, B3 W D fiE
A1 A K

, RN 5 v A0 o 3 I AR R MR
i 3 UE 2 430 B A kB AR T )

A7 5 e 1] St 27 4 A 1 <3 48 A 1) J5 45405 41 e
PR AR, 188 BT T e 4 AT, B

JE TR I

e 0 2 A D

PIH A T AH Y, 2 W] B T RE T —
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Table 6 Effect of Kudiezi injection on absorbance of TGF-g8,,

Smad2,Smad3,BMP-7 and Col I mRNA in renal tissue of rats(x +s,n=3)

2H 1) it/ /g kg™ miEl/d TGF-8, Smad2 Smad3 BMP-7 Col 1
EH - 7 0.80 +0. 10 1.09 £0. 07 0.57 £0.05 1.15 £0. 09 0. 63 £0.05
14 1.07 £0.15 1.13 £0. 04 1.08 £0. 09 3.13 0. 11 1.12 0. 17
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14 0.97 +0.21 1.02 £0.05 1.07 £0.05 2.84 +0.07 1.09 £0.21
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