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HE . B R BB B R P AR AL AL B BB (pFAK ) MR TR E L, ik AT E M4
JR e 2 AR R R FAR T BoR AR (UUO B ), 9 AMF R4,3d. 14 d R A 348 I E R FALR,
I BAT R BACF M), B EEATAAT WB, AR &1 R B AR pFAK, o — FHEMNFEE (o —SMA)
folihdk B, (CD29) #hkik, R BT RMF LR pFAK Rk 4K, 3 d BER 20 2048 pFAK Rk, 14d
ML 3 dAAMIZH, o —SMA, ¥5F B, kil pFAK —#, pFAK #9 &2 575 o —SMA &A%
B, 89 kL 2 EARK, 4518 pFAK £ K SRR L % B0 R 4F 44k F Rk 7%, FAK 7T 48 4848 [ 5-5% B )
TR AT AR R IR R, ST R ARAR A EAF B, 09T 3%, BRI LA AT 2 2 ey 52 3L

LR . Bl YAl AR B B A RS

FESZES : R692.2 XHEFRIRAD ¢ A

Expression and significance of phosphorylated FAK in
renal tissue of obstructive nephropathy*

Zhi Chen, Bing-sheng Li, Yao He, Zhao-hui Wang, Bo Zhang, Yong-chao Du, Yu-hang Liu, Xiang Chen
(Department of Urology, Xiangya Hospital, Central South University, Changsha, Hunan 410008, China)

Abstract: Objective To investigate the expression and significance of FAK on renal fibrosis of obstructive
nephropathy. Methods Unilateral ureteral ligation was performed to establish rat model of obstructive nephropathy
(UUO model). The rats were divided into 3 groups: sham group, injury group (3 days) and injury group (14 days).
The expression of FAK, a-SMA and integrin 8, (CD29) in renal tissue of rats were detected by immunohistochemistry
and western blot. Results Immunohistochemical staining and western blot showed that expression of FAK, a-SMA
and integrin f, in injury group (3 d) was significantly increased compared with that in sham group (P < 0.05) while
expression of FAK in injury group (14 d) was higher than that in injury group (3 d) (P <0.05). Conclusion Increased
expression of p-FAK in renal tissue promotes fibrosis through integrin 3, mediated formation of myofibroblast.

Keywords: renal fibrosis; fibrosis; integrin beta 1; FAK
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Wik, A5 o BEREE R B 2 SR B A AT BRI Y Rk I S

HI T FAK /- S 2R IE A R 440 ™, 283 HED FAK 7]
A 7EATE BEL: 5 F R) S 2F Ak R AEAVE . WS ET
2 20 i A8 BRI Sy 2 B ) Jo £ 2 Ak ) OCBE B T
M a—F#PLALsh 4 H ( o —smooth muscle actin, o —
SMA ) AERNURLF LA pR &S ™, e ] BT 4k
ARBFFE )z G Y ARSI i A A0 bR
RERH. (unilateral ureteral obstruction, UUO ) ¥ SD K
BRI, AGE I A ] ) TF) A 2H A flse - AR AR B T
T pFAK 9365, M 5HEER B, o -SMA M.

1 RS

LI A
{5 I 1 TG 2 9 JRUAR (specific pathogen free,
SPF ) Mtk SD ( Sprague Dawley ) FEL 18 H (#ird
Wk s st ik LR B A R /AR ), A 200 ~ 220 g,
A% T R K2 5L 5 B 1 27 B SPE 5 B i A
B (22+2) C, MXHREE (55+2) %, WIREAEH
1212 he KRB A HERBOK B ek, R BRAE BPER 5% 1
JiJa, BEHL A IRFARL . 3 d BIRIZ R 14 d BRI
34, R 6 K. EFTH MRS T, SE
BBl it
1.2 SHzhiisEs

REARSZRA T FR A PRAS 25 F LR« R B I M 1) 77 1
JAJR PR, 288 24 h 5, DL 5% KA HEE 0.4 ml/
100 g 8 i 19 SR R BROBRIBE, AR RMOZ [ 5 T K BT
KB, IR, RRIETE, RN A
5 0.8 em B IXHTUIO, HRDIIF&ZAHLEE N,
TEE B IE . SRAE, A PR AE B AT PR,
FHML 2228 254 LA M PR AE L Beiir B Ak, Fiigz
(] B Wi DR o SR ROR R 2R S IR EE 5 LA
KRR BSE IR, A MUE R L, WORH LT
Rl . FETFARME, BUOGESA/NRAIEH .
TR« FARARE A IRIBARIZH, e 0 20l IR
EIRAGEH. TEFARNE, WUICESA/ NG AR
b BPRAMBFREENE 14 dJ5, 2 AR HI7E
KEEIRE LTI 3 d Al 14 d J5AbFE.
1.3 $EHRAGT
131 faars (AR LZEAMNL) 20 pFAK,
HAhF B, (CD29), a—SMA AR AT a2 5E
KEL, VI AEZHEY, —f53 10% 2R 58 b H ik
P E 24 h, HI5 00 Fr, S ARl CD29, pFAK,
o -SMA By IR, AT S Y] A 25 7 f i I & i) e

1.1

AR e, B F 37 CHEEAR 30 min FTHLIRIB R .
PBS BRI A B 3% i B AL S, il
KR TR 25 min, BHBrIEYER ARG . $45)
Hu I 3% BSA a4 4, Z3E T £ 30 min, 76D
F L3N PBS 54— L BIRLAf ) —bt, &N 4C
I RS RIS —dT, AR R E Y
—Ht (HRP #ric) EIEAZ, FEMFF 50 min. YE
JETJSEI% N DAB {2 ({2 €4, Harris J3 AR 22 YL 20
WAz G WK o B S3BT 44 Image Pro Plus 6.0
HEFT AT, WRIEARXBIEEAE /8 R A =P
JE{H (optical density, OD ), 715 OD {H, FLA &A1 2557 .
1.3.2  Western blot ##] CD29, pFAK., o —SMA /£
RS T, —EBr B A, WA, FIH
WB B4 BRI T AL, 3 d. 14 d BEIZH G FERTE B
LY PBS PG 89 BUINRATH , R B L IR
FFVKI 30 mine 11 372 r/min 5.0 10 min, WdE iR
FEfD . BCA Bl Pk EE R Dk, LN 50 ng ZE AR
PRELTK, WRAEISHLIE 80 V, AL 150 V., HEIKE,
HFHERRE, 300 mA TEEHE 0.5 h 3% 25 V {5 R
W, KA E A EE T 5% BSA B 1h s, BT 1

Pi( CD29,pFAK, o ~SMA HTHHEHTM 1 = 1000 Fike,
GAPDHfENZ IEF 1 5000 F B ) h, B 4°CIK

RN, 1 x TBS ¥ 3 WK, %FK 10 min, ¥ HRP
Fricy M HEMA 1 2 5000 Fkk ) HHiFE 2 h,
1 x TBS ¥ 3 Y%, K 10 min, # ECL-A &2 ECL-B 1 : 1
RFUHIR A, S E 3 min J5, WG, fREEET
JEA e A, ARG NG H] 5 R E 5 i)
S RE Y o RIS v - T O iR R
UG AL SR 0 L GAPDH fE N2, Alpha
AR IR G o T H ARl OGBS BE(E . R AR
JKEEMH = H A2 I BEAE / [R)RESY GAPDH JKBE{H.
1.4 Sit=EFH*E

BRI TR SPSS 17.0 Geitait, %R
PR + prifE2E (xxs) FoR, ZAM LR E
TFELHT, TG ] SNK—q K5, A8 i AE DG
Linear correction 7347, P <0.05 N2ZSH Giit= L,

&R

21 & CD29, pFAK, o-SMA By# & & OD
B3

P HALK M 25 R 7R, o -SMA 1Y 3RIK 3

2
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R BREE 2 Ak

o 28 %

FEMR T, 1 pFAK S CD29 785 /INE 1 12 4 A % 8] 5t
PRk, WK 1~-3. BEE SR ER, pFAK,
CD29 }¢ o -SMA Fikitig LTt m, ZRAGItFE X
(P<0.05). W#F 1.
22 fKHPFAK, «-SMA ¥ CD29 HIERARIE
1EiR

RTARLLEHA pFAK ., o —SMA 2 CD29 ikt
fi%, BfE AL R, pFAK, CD29 & o -SMA 3

BFARL

3 d B
3 BABHHEL «-SMA HIRIE

£1 &HpFAK, CD29. a«-SMA FixHy OD &

3 d RS
B 1 KAEASFEAELR pFAK BIFRIE

3 d B
2 FHEBIEAL CD29 HyRiX

KRBT, ZF AR FE L (F0=45.398,Py=
0.000 ; Fiyp=23.713, Pepy=0.000 ; F, ,,,=43.428, P, .=
0.000 ), 4% 4H 8] pFAK, o -SMA K CD29 Wi} b %%,
ERIA G (P<0.05). WLE 4 fi3k 2.

2.3 £4HpFAK 5 o« -SMA F1 CD29 Wyt %1%
pFAK 5 o -SMA WIFEASC, ZRAGIHHE XL

(r=0.852, P=0.000), pFAK 5 CD29 2 iEAHX, £

HE it E X (r=0.800, P =0.000), WK 5. 6,

14 d #HIH
( x400)

14 d fERIZH
( x400)

14 d R4

( x400)

(n=6, x+s)

BFRH 0.001 3 +0.000 4
3 d L 0.004 2 +0.000 4"
14 d BRI 0.007 8 +0.000 5"’

0.001 0 +0.0010 0.002 1 +0.001 0

0.003 2 + 0.0008" 0.009 0+ 0.002 0"

0.018 3 +0.0022" 0.019 4 £ 0.001 4"

H: 1) 5EFRAILE, P<0.05; 2) 5 UUO 3 d #HEIL] AT, P<0.05
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fBF AL

PFAK — - 125 kD

. A | | |)

3L 14 d AL

a -SMA

CD29 I m— 130 kD)

GAPDH (. G i )

4 HASHPEAL CD29, pFAK, o-SMA HEHRIA

40

30 A
< ]
= 20
UIZ
3
10 1
0 -
0 5 10 15 20 25
pFAK
Bl 5 pFAKL5 o-SMA By
]2 @ 0640
10
8
Q6
a
o
4
2
0

pFAK
6 pFAK 5 CD29 pytg s

k2 RASBREAL CD29, pFAK, o«-SMAHEBRIE

(n=6, xxs)

2051 pFAK CD29 a -SMA
RFARA 1 1 1

3d A 7.02 +3.59" 3.00 +0.66" 8.52+4.51"
14 d FimiZ] 16.29 +3.26” 7.07 +2.61° 2221 +5.25”

d: 1) SFERALE, P<0.05; 2) 53 dEIAI4 A,
P <0.05

3 iTig

FAK & — i i 2 B2 Vi, Bl R 1k LUJS 1 1k
FAK i 5343 B, si/E N4 H 1214 RTKs ( 24
Fik SRR VARG ) T WEBAREAE Tyr397 v s g ik, dEimi
PO FL A P BER AL s Tyr397 BEFR K1Y FAK 1]
P52 SH2 Z5H 3 & H i FARSE &, A see
K. S5 MEH T A RKEFEEEN . £F
P, DT AR A5 Rl AR AR

ARSI 5E 1k A P 52 UUO K U e S B
B 42 pFAK KA Ty, ELREAL IR B3 i
1o o L BRAEAR B B 0 5 1] B 4T 4E A A5 8 pFAK
I o -SMA EIEZIEMIC, a-SMA Jj& ACTA2
HEHREWEAT, ES59E8, ZMmegt
(4 e BEORSF A B T " WUBCET 2 200 M 9 A 12 2 4
Rt FEYEEEIATT, WS R USET 4T RE 2 2T
AEANMIE 4~6 £, T o —SMA 38 H B E W URET 4 4n
W B bR P " AR S E ok A PN SRS UUO KB
R S B RELPE B B 214 o —-SMA FRikTher, HIk
ARy Bt A P [RIE B A5, NS 4Lk IE ]
BF o -SMA FERETH/NEA RN, XLty
AR 2, TSR, B R M B 1 i A7
TEWUBCET G- A= G X — 2R A 2 b iy 32204
o T AEAEBELPE 0 W ) S 4T A AR pFAK (3R
K5 o -SMA FILBIEMSC, #2785 FAK 7EFEREBH M B
9o ' 1) B 2T b it R v AR SRV E T, A n] R
PEHETE B LR ET 2 240 AT e A H o

I ARSI AT,  [RIRE & A S A T ' I o
LA AL pFAK RIS AFR B, (CD29) %
IRRIEASE, AR Z iR m B s S0
T, B oa— WHR B — WIREA AL, FFAnHE A0
SIS, FFAUm S IG5 S . TEREGRRIE
WA, BAEFR B, BN, HARAE B, L
R o EEEBCXS, AL RR AN [R]IE R 32 1
BAE B ATLMERIMEEES, B U s 1 A1k
5 " EIEWEFMT, BEZMERABNERESE
KHEZE, WL BIZ G T, Hrh—2(E g &
BL5 YR RS AN BE ARG, 1 05— L5 SR 1A
VUM BEE . AR AE T AR B AR
MIAMETTA L, AR CA s ™, S
RHZE 1 1B 9 S AN [ R I s i S IR A A A 6 ™
AT R I3 DR A B /NG b e K ) o 240 B () L T
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