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HE  BAY: 4% 5 (lumbrokinase ) 34 S0 4 8 A2 FL(UUO) K R K442 NADPH £ALEE 4(NOX4) | b % 5Eigt B (FAK) \Sre
B R GE R e TR ST AR, TR A Sprauge—Dawley(SD) X &, 50 X, FA#L4 A4 5 20,44 10 R BPR S R4n AR
28 HIEEEAR P H A Z41(0.9x10°,1.8x10°.3.6x10° U-kg™), KRG 5% 2 RITH# § 42 MF R BAAX KL TFhRi
MEREET EL 14d, LRANFEN L EKE T BI(TCGFR1) NOX4 . FAK Src & & %35 T4, Western ¥ i i F= RT-PCR
A& TCFR1.NOX4 FAK. Src & @ 4» mRNA £k T b, R : 58 F Ramk, #824 TCFR1 . NOX4.FAK Src.a-SMA & &
F7 mRNA 7KF 8 F 55 (35 P<0.05), HAEALAER, .07 A4 45 R 27, ¥ #40 TGFR1.NOX4 FAK Src & & K -F 8 2 A%
(F=10.57.7.086.11.23.7.750, 3 P<0.05); Western ¥/ i 4 % 2 7 , 8|i B 20 TGFB1 .NOX4 . FAK . Src.a-SMA % & /K -F 91 2 A%
(F=8.873.11.18.6.902.8.679.5.672, 34 P<0.05);RT-PCR % % %7, #ligtf40 TGFR1 . NOX4 FAK Src mRNA 7K - 8] 2 &
& (F=5.546.4.285.6.626.3.911.5.914,3) P<0.05), 518 : B8 7T 5 & UUO BEA X R K 18] R 47 4 AL (RIF) , 2bush] =T k5 93]k
B 42 TGFB1.NOX4 . FAK Src.a—SMA # & ik A % .
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Effects of lumbrokinase on expression of NOX4, FAK, Src in renal interstitial fibrosis of unilateral ureteral
obstruction(UUO )rats
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Abstract Objective: To investigate the effects and mechanism of lumbrokinase on expression of NADPH oxidase 4(NOX4), focal adhesion
kinase(FAK) and proto—oncogene tyrosine—protein kinase(Src ) in unilateral ureteral obstruction(UUO )=induced renal interstitial fibrosis of
rats. Methods: A rat model of UUO was established through ligation of a unilateral ureter. Fifty male Sprauge—Dawley(SD) rats were
randomly divided into 5 groups:Sham group,Model group, Low,Medium and High—doses of lumbrokinase treatment groups (0.9x10°,
1.8 x10°,3.6 x10° U kg ™) with intragastric administration for 14 d. Immunochemistry was used to detect the protein expression of
transforming growth factor 1 (TGFB1),NOX4,FAK,Src, Western blotting and RT-PCR were used to detect the protein and mRNA level
of TGFB1,NOX4,FAK,Src and alpha—smooth muscle actin(a—SMA ). Results: Compared with the sham group, the protein and mRNA
level of TGFB1,NOX4,FAK,Src and «—=SMA in the model group were increased significantly (all P<0.05). Compared with the UUO
group, the protein level of TGFB1,NOX4,FAK,Src in treatment groups by immunochemistry were decreased significantly (F=10.57,
7.086,11.23,7.750,all P<0.05),the protein level of TGFB1,NOX4,FAK,Src and a—=SMA in treatment groups by Western blotting were
decreased significantly(F:8.873, 11.18,6.902,8.679,5.672,all P<0.05), the mRNA level of TGFB1, NOX4, FAK, Src and a—=SMA in
treatment groups by RT-PCR were decreased significantly( F=5.546,4.285,6.626,3.911,5.914, all P<0.05). Conclusion: Lumbrokinase
attenuates renal interstitial fibrosis of UUO rats. Its mechanism is related to the regulation of TGFB1, FAK, Src, NOX4 and a-SMA
expression.
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WF 58 W s AT VA e PLBE P A BSR4
H L B2 T 0L P REAE A CKD Al R
TR AR AR s o | s RE vl S
Ty BR 4 A FH (unilateral ureteral obstruction, UUO) K
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VEFIALBE i T DR . ABIESE B AL ot
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Sre 34 i (proto —oncogene tyrosine —protein kinase,
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1.1 4 IEEHMENE Sprauge—Dawley (SD) A B
(et A BRA MR R A R A W] ), 50 H L8 Ji
W4 PREE 180~200 g, PF AT HIES : SCXK (5 )2014-0004-
WO SR, Sh W) D5 L EE (211)°C, AR (55
1)%,12 h WIRESSEs , Aok . 2l PSR 1
JE IR
1.2 ZHap XA WL st m R A
BRI ). il TGFR1.NOX4 FAK Src.a-SMA
GAPDH 40 1gG . FHi A 1eG(Proteintech ) ,BCA
W & CE B RAEYBEARARAH ), ECL AL &0t
A& (BB RAEWHARARA ), e d ik
A& (FE2E0AF),DAB A% TRIpure Reagent
1 FfE5(Solarbio) , Power Up TMSYBERTM Green Mas—
ter Mix(ThermoFisher),Fast Quant RTKit(TIANGEN ).,
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Y82l WL 0.9%10°,1.8x10°,3.6x10° U-kg™
FIHEHE H 4R 24 T AR AR R 20 K FRL A5 it A 3R
JKHEE B 1R, ESE 14 do RIFH 14 KAIES4
KE o MEREFTHEEREE 1] 1 mm AT A RH
BENE, #8342 4% 2 PR I E 24 h, B
KA IEALHE , F T G e AL SUAL A A 3R 40 B 2 4
TRAERE Y R AE T —80°C KA , I T Western E[J
F1 RT-PCR 5256

1.5 stk fn X R E 44 TGFR1.NOX4,
FAK . Sre &% T4 AT A, fERTEA 65C,
40 min Ji5 28 Z HOR IS SRR BEITRS K AL, B0 n
PHEAT PR AE B L 3%H,0, FHWr P9 I8 1 5 224k
fif , 10% 1L 2 1035 B A5, 20 3 i —41[TGFR1
(1:100) FAK(1:100).Src (1:100) NOX4 (1:100)],
4CHFE LK, PBS ML/ IR IOl T AR
i, FEIFE 10 min, PBS WEEETHIN DAB (R0
A 5 min, FRAKMYE, IR KL YL 20 s, Bh BT RG
oK, ZHZRE B, R R IS o kYD R
I AEESIE R A R Image—Pro Plus6.0 FX {40
SE B TR B M G £ X3S 10l % B {E (10D/
area ) ARG HT -

1.6 Western ¥ i i Aam K S B4 4% TGFR1.NOX4.,
FAK.Src.a-SMA & & T4 BUFHLFRA 30 me,
AT RIPA 2R 22 v, RS I B T vk 3
fift 60 min,4°C, 12 000xg 5.0, B 3% o BCA H5E
HEHWE . 10%SDS-PAGE Ji #E47 HL UK 25 11055
JH¥ H B 55 2 PVDF I, 5% B8 1758 3t
M2 hJ&, BB S — B[ TGFR1(1:500) \FAK(1:
1 000).Src(1:1 000) NOX4(1:1 000) .a—SMA (1:
1 000) .GAPDH(1:10 000)] 4°CIF & 1% o A —Hi
[FEHTHR 1eG(1:10 000), FEHT IR 1G(1:10 000)] %
IR 2 ho R RO (ECL) T 1
5, T HBER R R G- T4 40 8. L1 GAPDH iy
WS T4 IRt 4 BRI 5255000
JRIE FUAEAE W B AT 2255 SR Tmage J 14.1 3K
AT R R Ab 3R

1.7 S2Eb8e 28 PCRIRT-PCR )M KR E2048 TGF
B1.NOX4.FAK.Src.a-SMA f£ mRNA 7K -F k&4 & ik
TAG  Trizol I SHREIAHLUA RNA, I35 4 ¢DNA,
PL cDNA AT PCR N . WA RN 10 pL
[Mix 5 wL, JC RNA fif7K 3 pL, b RIS 1445 05 ul,
¢DNA 1 L], R Z&F R :95CHIAEME 5 min; 95°C
APE 15 s, 60°CIE K 1 min, FA 40 MG ,65°CHE
i 10min, P RN CLE, KL GAPDH N2,
FH 280 P MR AN A . TIPSR 1.



236 FHEBRLE SR

%27 %

&1 PCR3|#FF

Tab1 Primer sequence

FEH ST (5 —3)

TGFB1 F:CTCAACACCTGCACAGCTCC
R:AGTTGGCATGGTAGCCCTTG

NOX4 F:TGTTGGGCCTAGGATTGTGT
R:CACTGAGAAGTTCAGGGCGT

Sre F:GTGTCACCGTCTCACTACCG
R:TGGGTTCTTCTGACACCACG

FAK F:AGGACCATCCCTGTTCTCCA

R:GGGAAGACAGACGCATGAGAT

a—-SMA F:CCCCTGAAGAGCATCCCACCCTG
R:GGCCAGCCAGATCCAGACGCAT
GAPDH F:AGATGGTGAAGGTCGGTGTG

R:CTGGAAGATGGTGATGGGTT
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2.1 #Hlg st UUO X &R AE TGFB1.NOX4 . FAK .,
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Sre VA /D EFRIS, TCFR1 785 /NE T Al rh
BRRAE (R, SRR YL i BRI 4] TCFR1
KA FTH(F=10.57,P<0.01) , S5 49 [, g
fifgZH TGFR1 FHM:IX I A AR R Ik (P<0.05 5%
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R AL, R 2 NOX4 25 R A B g ETH(F=
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14 : Sham : i T AR ; UUO - BETUZH ; Low - M| 84 MHAFR 70 5 2 5 Medium : B0l 50 £55 2 ; High - WSPBRG 0 3 2 5 S IR LB AL, *P < 0.05,

#P < 0.01; SR HEL, #P < 0.05, *¥P<0.01

E1 fEAEEENXRSHE TGF B1.NOX4,.FAK Src FRixZ 4k (200x )
Fig1 Immunochemistry was used to detect the expression of TGF $1,NOX4,FAK, Src on renal interstitial fibrosis in UUO rats(200x )
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2.2 H|#EEs UUO X A B AR TGFB1.NOX4.FAK.,
Src.a-SMA & fkikag#m  SIRTAREML AL
TGFR1.NOX4 FAK Src.a-SMA #1765 /KP4 i 2
THEn(F=8.873.11.18.6.902 .8.679.5.672,P<0.05 1, P<
0.01 BY P<0.001); 5HERIZE AT HE , Wl S0 BHAEG L v o)
48 4 TGFB1.NOX4 . FAK Src fl a-SMA & 43
KA AR T F(P<0.05 % P<0.01), UL 2.

Sham UUO Low Medium High
- —44 kd

| 87 kd

2.3 BB UUO X AR IE TGFR1.NOX4 . FAK,
Src.a-SMA /£ mRNA K-+ E kA ## RT-PCR
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Sre . a—SMA 7E mRNA ik KRR FARA I
Tt (F=5.546.4.285 .6.626 .3.911.5.914,P<0.05 &% P<
0.01), SEAIZHAH LY , W51 20 3R mRNA R34
IR R FIRREE T 4 (P<0.05 BF P<0.01), ILIEI3,

—-110 kd

-60 kd
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1« Sham = BFARLL; UUO : BEAIZH 5 Low : B3] 385l 1% 77 22 4 5 Meedium « 951 380 0 P 590 22 20 s High : W30 = ) 2 5 S5 I R4 LE A, P < 0.05,

#P < 0.01,"P < 0.001; SR L, #P < 0.05, %P < 0.01

B 2 Western EDiE %40 K B S B TGFB1.NOX4 . FAK Src.a-SMA EB RN
Fig2 Western blotting was used to detect the protein expression of TGF31,NOX4,FAK, Src,a—SMA on renal interstitial fibrosis in UUO rats
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3 RT-PCR #&A R & TGFB1.NOX4,FAK Src.a—SMA mRNA FiAZ5{Y,
Fig 3 RT-PCR was used to detect the mRNA of TGFp1,NOX4,FAK, Src,a—SMA on renal interstitial fibrosis in UUO rats
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CKD SR AFET S RB A BT Unfal 43 R4 10 By
FFHELE CKD i i A 24 B s J2 XY i iF 52 i) 4
Mo RIF JEFTA ik 2R CKD A3k [RiR e Fngh
B/ INERREAE A B /N ] SR 2T AR 2 S R AR
UUO S&2e ML B B) T 2T A AU AR RS, AR5 26 2 K Al
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75 ROS P24, Zhou ZEM9% BUFHWT TGFR1 55
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