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HE.BH wFRiTEAsE B .- FMBei(integrin B - FAK) S MLIARLT 4L b 4945 A S hL4], J53k
F 323004 3 L Em B RA AL g 3T BB 4R | ofu 5 g o5 B (LPS ) 4L 32 28 Lintegrin B, 940 28 46 W BiE 34 B ( FAK ) 374 20 &
integrin B , FLBT +FAK #4140, 5298 R SAF AR M R AR WL dm B L6 ., 18 45 TR A-B42 BB (RT-PCR) 5 5
iR E 2R AR (QRT-RCR)& M A Fi 4 8% a8 9(MMP-9) #1L A KKEF B,(TGF-8,). [ &
BB (CollAL) T A ik & (Col3AL) A= 4% B, (integrin B )MRNA 7K -F 84 % 4k, Western blot #7] FAK #4 %
K, R DB sFBAE, LPS 4845 44w Mlgm it i MMP-9.TGF- 8 ,.CollA1.Col3Al1 & integrin B, &
i5;@% LPS 403k, integrin B, FLET =T A ¥4 LPS # F49 TGF- 8 ,.MMP-9.Col1A1 % Col3Al 154 4 45 #%
B (MRNA)# _Eif( P<0.05), 5 FLETF LPS #5849 882 4t FAK #9387 (P <0.05) ; @FAK & & #7#4) %] PF-573228
“TH#p4) LPS #5549 TGF- B , 72 MMP-9 mRNA LiA/K-F, R & integrin B, 21 F R 2R AR89 ZOR .
458 Integrin B, FLET AL 4] FAK #985821L, T8 TGF- B ,.MMP-9.Col1Al % ColI3A1 #) & ik , I i &
FERF S K AU A T O ML Lo ST S AL RO A2, ) R R W6 R 6 77 46 R #7 B9
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Role and mechanism of integrin B,-FAK on
myocardial fibrosis*

Chuan-gin Lin!, Xiu-Li Zhai? Tuo Deng*
(1. Department of Emergency, Hainan Province NongKen Sanya Hospital, Sanya, Hainan
572000, China; 2. Department of Prevention and Health Care, Sanya Sanlin Hospital,
Sanya, Hainan 572025, China)

Abstract: Objective To study the effects and mechanisms of integrin B,-FAK on myocardial fibrosis.
Methods Cells were randomly divided into five groups: the blank control group, the LPS-stimulated group,
integrin B, blocking group, FAK blocking group, blocking integrin 8, and FAK group. Double-immunostaining
was used to test the purity of myocardial cells. RT-PCR and g-PCR were used to detect the gene expression
of MMP-9, TGF-p, CollAl, Col3Al and integrin B;. Western blot method was used to detect the expression
of FAK protein. Results Compared with those in the control group, the LPS -treated cells exhibited a
significant increase of MMP -9, TGF-B, CollAl, Col3Al and integrin B, while blocking the integrin B,
prevented the increase in LPS-induced up-regulation of MMP-9, TGF-B, CollAl, Col3Al and integrin B,
and inhibited the FAK phosphorylation. Furthermore, when the cells were treated with the FAK agonist, the
expression of MMP-9 and TGF-B decreased, and it had similar effect with blocking integrin B,. Conclusions
Our study suggests that inhibition of integrin B, suppresses the FAK phosphorylation, and decreases
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expressons of MMP-9, TGF-pB, CollAl, Col3Al, which contributes to alleviate the development of myocardial
fibrosis under the condition of continuous inflammation stimulation and provides new ideas for the future

clinical treatment stimulated H9c2 cardiomyocytes.
Keywords:

L ILET 4k 4k (myocardial fibrosis, MF) J& LA i Ji
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O LT HEAR T AL T K T i K R AR DG A 538 it
B an.cs Lk 7 1 R T ek s, Ak AR I B,
(transforming growth factor-beta 1,TGF-B .){i5 5
% T T A RS (R SR 5, GO WL 2 Ak i AL )
ARTEEM T, M E—C s . BRTC AR
W, LA FEAL P B 3 40 i 40 3 5 (extracellular
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SR A A A 38 R RO AT A S AN T
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WLEF di Ak 4 ] S5 AR DCHL
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1.1 ##

K I B B2 £k 2% vh W (Dulbecco's  phosphate
buffered saline, D-PBS) . Jifi - IfiL i .DMEM/F12 4 /il
KSR L- 2 R (WA H 3 [ Hyclone 22 7)), %
BUBk R AL 35 I BE I B BT (anti-phospho-focal ad-
hesion kinase, Anti-P-FAK) .Anti-FAK ..U» JJLIILAS 25
M T(cardiac troponin T,cTnT). a -Sarcomeric Alexa
Fluor 488 KK Y4kt (cyanine dye 3,Cy3)(1y
F 2 [E Abcam /A H]) , Anti-GAPDH 4 st i A
1k ¥y i F7 3C (horse radish peroxidase, HRP ) ) 3 47t
o9t (I A 3EE Y Cell Signaling Technology 2
F)),DMEM., Jitz 4= i 3 A Jigs it 7 A6 3% ( Trypsin-ED-
TA) (1 A 3£ [E Gibco A F]), REFENMIRIE T B
(Butyleyanoacrylate, BCA ) 2 1 & H 46 1 3077 &0 (1l
HBEPEE 75 L R YRH A R A ) RIPA 24 i
¥ (radio immunoprecipitation assay,RIPA)(Ilg H i

myocardial fibrosis; integrin; focal adhesion kinase; lipase

BAREWEARGRAT], 05 RGN (re
verse transcription polymerase chain reaction,RT-PCR)
177 £ (W [ 55 [ Thermo Scientific /A ] ), Fi 14 (11
H & Abcam 24wl , HoA 5504 B 7= A4l 2t
308 0 G (I FH A AR bk X 24t ) |, g E A
PERT AL Power Pac ™ H ik 1% \Trans-blot HL#44Y
BERE L% Z 45 Chemi Doc XRS (I [ 26 [ Bio-Rad
NCIDE

1.2 FHik

121 Az & BUHA: 48 h INEY(ICR)
/N, W BTALBE , 75% BRI 6 min U . 7R
TAE G R BRI T ) Lo, FHIRBL 59 57 /)N U
JEE , FE 00 R DE o AR A 5 UK D-
PBS W, BY J0 b5, IR VR, 203 N LI
SRIG B a LBTRE (<1 mm®) TR 2 B .0 48
800 r/min 5.0 5 min, F @R EE 5% v (phosphate
buffered saline,PBS)J5 , LA 5 ml 0.5%J 5 /i 11 1%
THALI , 37°C/KI IT 4R 1H AL 10 min; ML )2 TR
TR, A S5 1 O LR R B2 b O 5 FR AR DT TE )
e S IS AR AL 3 ~ 5 Wk, HEHL 54
TH Ak 200 H RUEE AN G5 A9 4 M08 D 1o 0, WA B B Ak
800 r/min E.0> 5 min; 35 LI A LS 3R 3 85
F%, RS R A RAT T 4H M E VT, PR3 4 5%
B R B EE SR, B 37°C 5% A Lk CO, 1 il
MRS E IR TP R IR

1.2.2 A miaiblx BRI ie BRER
SBA 6 FLIE IR, DA 3 x 104 A [ L 4
P, 55 5% 48 h 5 ] PBS BEIRAIML, Z 5 A 4%
L BT 5 10 min, JH PBS %% 3 ¥k, 1% Trixon-
100 E B4 10 min, PBS Yk 3 WK, 5% I35 4
F(albumin from bovine serum,BSA )= EH4] 30 min,
InA—4t(cTnT Fl o -Sarcomeric actinin) , i & 4°C
IFR IR . PBS YE¥& 3 YK x 5 min, il A 47T 488 Fil
Cy3,37°CH¥E 1 h, PBS Vi 3 ¥k, DAPI(1 : 1000)
I F 15 min,PBS P 3 Ik, B Al E L 96k Wi
BTN ULER

1.23 Fazl A AR & 0.5%I03H 1Y
DMEM/F12 w3k [FfL 24 h J5 , 47504 . OXF



o5 15 5

MAGER, 5 BB ER B - BEM BRI Co LT 48 A6 i O A ST

HE2H (control ) : AMEATAR AL B ; @LPS 2 : f# F 1 . g/ml
LPS ZbFHL LA 24 h; Bintegrin B o P - fdi 1
10 pg/ml integrin B o HPAMHUAMHM B .-1(3EE BD
pharmingen 2> =] )[FAC AR 2 h 5, FEAA 1 pg/ml
LPS 4b3f 24 h;@DFAK #iifil4H - ffiFH 1 w mol PF-573228
HALFELN 2 h, 5LPS AbHRZH [F] — B[R] AR [R] vk
JE LPS 4RI f 24 h; Dintegrin B ; BHET +FAK #
ZH 871 10 pg/ml integrin B ; EPAMEFUAR 1w mol
() FAK 57 PF-573228 FHALERZ0MI 2 h J& , 0
AL pg/ml LPS 4bHH 24 h,

1.24 RT-PCR & 422 %m0 Trizol 241 41
it i HE B R M A% 82 (ribonucleic acid,RNA) , 24k
dn il OD260/280 ffia RNA ¥k i, 1T RT-PCR.
RT-PCR S LEAARFL 20 w |, RNA # 4% 500 ng F)
A%, Z ik H & oligo(dT) 18 primer and a Revet
Aid ™ First Strand F. % i % 42 4 2 2 (complemen-
tary deoxyribonucleic acid,cDNA )Synthesis Kit]Jz i
SAFFEA TR 5%, 5 % cDNAL AT 5E 2 v/ (poly-
merase chain reaction,PCR) £l 3& Al (TGF- B ,: 1E
] 5'~-CCGCAACAACGCAATCTATG-3', X [i] 5'-GC

CCTGTATTCCGTCTCCTT-3'; MMP-9:1F 1] 5'-TCTG
CCTGCACCACTAAAGG, Jx ] 5'-CAGGCTGTACCCT
TGGTCTG-3";Col1A1:1F 1] 5'-CAAGGTCCTTCTGGA
TCAAGTG-3', 1] 5'-CCTTTATGCCTCTGTCACCTT
G-3';Col3A1: 1F|n] 5'-GACCAAAAGGTGATGCTGGA
CAG-3', J2In] 5'-CAAGACCTCGTGCTCCAGTTAG;
integrin B 1: i) 5'-TCTCACCAAAGTAGAAAGCAG
GGA-3', 2] 5'-ACGATAGCTTCATTGTTGCCATTC-
3';GAPDH: I [r1] 5'-TGTGTCCGTCGTGGATCTGA-3',
] 5'~-TTGCTGTTGAAGTCGCAGGAG-3") [l # ik,

1.25 B RLE F R A B4 2 (quantitative re—
al-time polymerase chain reaction,qRT-PCR )|
AL AN, F Trizol 2@ AL FE IS RNA, LA
SAFL 20 w I, RNA K4 500 ng AR , 2 REEH &
(oligo (dT) 18 primer and a Revet Aid ™ First
Strand cDNA Synthesis Kit) )i 24147 qRT-PCR
JW, 45 18 cDNA. 4R J5 2 B & (Thermo Scien-
tific Maxima SYBR Green gqPCR Master Mixes) if
17 qRT-PCR 5 AH G HE R 1 3R 00 o DA HH I -
3- WM & (glyceraldehyde-3-phosphate dehy-
drogenase , GAPDH ) /F A i B, i o 2-44% B3k il 47
5307 -

1.2.6 Western blot #m  H2HCC {ILZH M 2 & 1,

E B . BLEIA 50 wg HEEdfr+ e
FEBRIR N - RV IERGEERS Uk (sodium  dodecyl
sulfate polyacrylamide gel electrophoresis,SDS-PACE)
FEB R 1 B % 21 5 i 8 £ 945 (polyvinylidene  fluo-
ride, PVDF)X [, #R)5F 50 g/L LR WAk} TBST(tris
buffered saline with tween)ZZ i = iREHA 2 h, 53
SIAA 1 : 1000 bt p-FAK F1 FAK,4°CHR LT
1% . TBS PR 10 min x 3 ¥, A —4i(1 : 6 000),
R N IRFE 90 min FHPERRE . ARJS A ECL i &
¢, 5% H Image-Pro Plus 6.0 XA T8 2347 -
1.3 SHit=ZEFHE

BAE AR A SPSS 13.0 #BAESE i, TR ek L
BIE + AnifE2E (x £ 9) 3R, R 20007, I Lk
FH LSD-t K256, P<0.05 W& FA G ITFRE L,

2 HR

21 BERONAmMERE

JEAR O JULAR B 3Rl 24 h J5 7E A T SRR TE
SCNHLIN PR, I 2 i e i b O /2, A B A2 U
DR, B % 9 2% AT 200 L B2 b A e o o LA A 70 UL
PR M cTnT, o -actinin OB, 45 R R
JUFFr A 4i il cTnT Jeta S fH, H cTnT FHYE4N A
[AI AT 2235 o -actinin 25 1 (£00) , IESE 53 2 ir 5 Ji
R AR 2R 7T 35 =90%., LK 1,
22 LPSEHERNRONARSPEREEEZEDE .
TGF- B, mRNA BIRi%

TEWA LPS B3 T, O LA M & A7 LRk Y
4R & A 9 (matrix metallopeptidase 9,
MMP-9) 1 TGF- B8, %3k, M 7E il A 0.1.0.5.1.0 Al

cTnT a —actinin

DAPI Merge
1 RERAENOCHHAEIREY cTnT 1 o —actinin
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20 wo/ml 8 LPS EH] 24 h, 440 MMP-9. . TGF- B , %
ISR, & 2508, 2 R A gt 27 3 L(MMP-9:
F =54.784,P =0.000; TGF- 8 ;: F =33.540, P =0.000) .
BfiZs LPS ¥ RY4E T, MMP-9 F1 TGF- B, Z5iAH%;
BBEERGAN, T LPS ¥e i 1.0 o g/ml B35 3— MR
(5 0 wa/ml LPS FEAE,0.1 pg/ml LPS: tpo=
3980, Pp-o=0.016; e 1=4.214, Prer_5,=0.014;05 . g/ml
LPS : twp6=10.400 , Pyp5=0.000; trer_1=4.923, Pror_p1=
0.008;1.0 . g/ml LPS: typ-s=14.080, Pyp_s=0.000; frer-p 1=
16,625, Prer_3:=0.000;2.0 . g/ml LPS: tyyp_s=9.368 , Puvp_o=
0.001; trer-=12.612, Prer5,=0.000)., LIE] 2.,
2.3 LPSES/MROMNMEF | B, IBKEF
integrin B , 2RI RIE

RT-PCR Fll qRT-PCR %5 il 7~ ,LPS 1.0 pg/ml
YEF 24 h 5, 4 20 mRNA 2635 L8, 205 220 1
%S H G 112F 7 L (Col1ALl: F =89.769, P =0.001;
Col3Al: F=411.429, P=0.000;integrin B ,: F=43.891,
P=0.003). LPS 4 Col1A1.Col3ALl.integrin B, MRNA
FIRAKFH TR, Z2RA5%01FE L (5%
B2 LG 38, toonm=9.475, Poyua=0.001 ; teyen=20.284,
Poysr=0.000; finegin 51=6.625 , Priegrin 5=0.003) . WLIKI 3.,

LPS ¥ /( w g/ml)

ke 1.5 4
LPS #¢ /(o g/ml) ﬂ;ﬂ
00 01 05 1.0 20 fé 1.0 -
jusng
Mup-9 [ t
¢ 0.5 -
ror- . I
s
- 0 0.1
A

2.4 PBHHF integrin B, #P#l LPS 5 S /Y HOC2 i
AL 48 B8 & TGF- B ,.MMP-9,.Col1A1.ColI3A1 70
integrin B, MRNA HIRI%

SEH KN 10w g/ml 1 integrin B, B A BT IA
AEFRARML 2 h, 225 1w o/iml (9 LPS S5 E 240 24 h,
5240 mRNA RIKL T 200, ERAGi R
(MMP-9. F=89.214, P=0.000; TGF- B ,: F=81.536, P=
0.000; Col1Al: F =272.390, P =0.000; Col3Al: F =
113.352, P=0.000;integrin B ;: =69.780, P =0.000 ).
ZEREIR A integrin B o BHIRITAEHYS integrin B .
BEL BT 551 ) A4 ) LPS 355 S 19 TGF- B, #il MMP-9
MRNA J:iﬁ]ﬂ(siz (LPS éﬂ%Xﬂa\ﬁéﬂ [:[ﬁﬁ tpo=11.711,
Punp-9=0.000; trgr-1=12.105, Prr-3:=0.000; tcy14=21.559,
Peaa=0.000; loyzar=14.473,, Poysai=0.000; fnegin 5:=11.525,
Priegin 5:=0.000;LPS #f 5 integrin B, BHL W75 H %%
fuvp-=11.046 1, Puyp_5=0.000; trr- 5129576, Pror:=0.000;
toonar=18.525, Poy1a=0.000; toy30=10.831, Pry3,=0.000;
tintegrin 31=8.010, Piegrin 31:0-000)0 JANES
2.5 PBEHF integrin B, #P#I LPS % S H) HIc2 1
ALABE R FAK EBRIBEERILIE R

%24 mRNA 3k & FAK & KT, 405 2

15
A
P K Pt

+ ! 3;;;1.0- ¥

= i

* 051

Q

i

£ 0
05 10 20 0 01 05 10 20

LPS ¥ /( w g/ml)

C

A:qRT-PCR;B.C: AR LPS T qRT-PCR #:iMll(n=3), 50 wg/ml LPS 44, P<0.05
2 PCR #&MAERE LPS Bf MMP-9 #1 TGF- B, HIRIZLIER

X HR2H LPS 41
A

157 O %zl
I . PS4
i 10 1
.K
o ¥
K i
% 05 I +
A
junng
=
0 I'l, ml 1
Col1Al Col3Al integrin 34
B

A:RT-PCR;B:qRT-PCR #ill(n=3). f SX} &L L%, P<0.05
B3 RCR#&M | 2, | BUEEREFN integrin B, ZERIFRIX
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M, 2B G L(FAK: F=21.050, P =0.000; 7] PF-573228, 5 Ut integrin B , M| A1 FAK 3]
MMP-9: F'=34.633, P=0.000; TGF- B 1: F=87.251,P=  AH IR Wm H iE— f04m (LPS ) 24 5 %F FR4H 1L
0.000). 5%~ , LPS Al IRl L FAK FEFFGE %8 ¢ 1:=8.503, Peax=0.000; tyypo=10.366 , Pyypo=0.000;
LVE, MW integrin B, 1 LPS i S AU BERR L torp1=15.548, Prer:=0.000;LPS £ 5 integrin B, 1l
FAK %E[ H_EJE (L EIBA ) . ﬁJ\?JIUJH/\ integrin B ES) ﬂ?'J He#2 tea=5.715, Pac=0.000 5 tyvp5=8.1111, Pyps=
PIPEBTIA R FAK 2 A7) PF-573228 AT LIHIH]  0.000; troep:1=11.494, Pro,=0.000;LPS 5 FAK 41 il
LPS %310 TGF- B 1 1 MMP-9 mRNA /K-, 5 FL#8 + 1e=6.238, Pea=0.000; fyps=8.645, Punpo=0.000;
[FIHINA integrin B BFITEFAFI FAK B FIMH forpi=14.080, Prer,=0.000) . VLIZIS,

MMP-9 — 157 O3 iR
| ZA integrin B, FHLIKTZH
XL LPS#H  integrin B, BHLMTEH 0
A B

A:RT-PCR;B:qRT-PCR Kill(n=3), 1:MMP-9;2:TGF- B 1;3:Col1A1;4:Col3A1;5:integrin B, 1)5XR4] v 4:, P<0.05;2)55 LPS ZH It
#,P<0.05
4 RCR #&ill integrin B, FEET/E TGF- B ;.MMP-9,Col1A1.CoI3Al & integrin B, KIFKI%

¥
LP - + + + + T B
S B 3
HMB.-1 - - + - + § ,
PF-573228 - - - + &
®
PY397-FAK i s o - - 1
=
FAK w— S— — — — E 0
LPS - + + + +
CAPDH s s s st Sl HMB-1 - -  + - o+
1 2 3 4 5 PF-573228 - - - + +
A B p-FAK
1.57 T |—|T g 1.5 T
il —_— —_—
X A —_—
fé 1.01 £ 10
=z z
= X
% 051 ® o5 -
N S}
=9 |
= 5
=R g 0
LPS - + + + + LPS - + + + +
HMB -1 - - + - + HMB -1 - - + - +
PF-573228 - - - + 4+ PF-573228 - - - + +
C MMP-9 D TGF-B,

A B:FAK TEA R4 ABERR AL /KT 5 For, 1. X 82 5 2: LPS 25 3: integrin B, BELWTZH s 4: FAK #1420 ;5. integrin B, BT +FAK #ifI2H. C.D:
MMP-9 il TGF- B , 7EA[FIZH 195535 (n =3) 5 1LPS 415 % FRZA L5, LPS 2045 integrin B, BELITA HL 4%, LPS 415 FAK i 40 He 4, #4 P<0.05;
+ = FN AR A S I AT AR R, AT AR R A 421

5 integrin B ,FAK @i FAK T F4LEF MMP-9 1 TGF- B, HIRIE

9
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OV A SR = LT O UL R0 ) 3k 55
20 AP 2 B — 2 v B 1) M [ g B A |, 2
DR EERBZ —W, i P e S A A Rt
LA AR AT, Col1AL 5 Col3AL A i R T,
T4 SR AR Y IR RN TG MERR AR, IR A R BUR IR
B LI | RS BTG, DT 7= A O LI 2T 44k, 00 I
g SRl N G I NA D=0 I S iU
KA,

Integrin & FH %Y 220 KD A BE AL 35 11 20 W 0 57
TR o B BRI IEN, H A TR
T, A5 40 M AR 35 15 400 A AR FH ) A 5 5
7 s 1 Y R e L S TN R B NG
SrACSE AT B REE A, Integrin B FER
T T BRI RSS2 AR, HRTSZ 232 G0 AL
g, JEACO LR TR LPS I BGA S 24 h, D LER
A AL PR B (TGF- B, Al MMP-9) 33k i, .0 UL
LFEALFE R, FFAE Rl 41 CollAL . Col3AL K
integrin B, FIKMHEAN, MEKA 25 T integrin B, £
VSR AL B L integrin B o 3k 0870, [a] i 4 iy
Col1A1.Col3Al KL T, TGF- B , il MMP-9 ik
IS, P27 integrin B o 155 AT BEILMIA YT O ILET 4E
A — R 7ERE A

Integrin ANELA BEEE P , 62008 i B0E R IR F
eI 4N AE N AL 35 51, FAK VEH Integrin (9 £ F
WEVER 53 7 Integrin M-S A0 MLERS Tl 25 AN 1]
RIFE R, B2 5 3R 5 ECM 8 11 B il il S8 FAK
1) i R B Lk, AT G FAKES, ARSEERZE LR,
JRACAIMEAE LPS HEI5AS: 24 h,p-FAK 3Rk I
W, A integrin B, B A TEBUIAR FAK 2 1
7] PF-573228 4] LI LPS i 514 TGF- B,
A MMP-9 mRNA #_L & 7K, (H R B InA integrin
B, B MEPLA A FAK 2 (il 5% PF-573228, 5
AN integrin B, BELITZH FLEE, FEARA HE—2EH
iill, B integrin B, FE LG FAK 2 5.0 01
MiELrdfbm kb5 kR,

L5 Tk, BHT integrin B 1 FEIIHI FAK [
iRtk , FEME /D CollAL 55 Col3AL A A%, F IR SCL:
ALK F TGF- B 4 Fll MMP-9f{) 38 1k , I k35 16 R
E A AE T O LA L ) 27 A AL R RE , Sk A Rl PR
TRITHRH
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