5532 4 14 1 o= E KB K ¥ % W Vol. 32, No. 14
1542 2010 4£7 A 30 H ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Jul. 30 2010

. =g
-L/l’_\. % CEEE S 1 1000-5404 (2010 ) 14-1542-04

WHERFHEARERKEFREEZEEONETROERAAFH S
ez, BRIk ET 5k e (650032 E W, BB B st — MR E B T7 AL OIERE  0AbEE)

[{=E] HNY  Wroemidte s i gn s K 1 (basic fibroblast growth factor, bFGF) Az FLAZ {4 ( fibroblast growth factor
receptor-1, FGFR-1) 7£ 1E# K0 JUREFE J5 O I ZH 2L i 405 RS AR AB 0 , $R895T BEGF 760 IURE S Hhoxh O AR AP VE .
B W YOE R AR PGSR S 11 RS2 (n = 6) 3l 5 LR SIOR R 9 20 S AR B DK T e S 70 JURE SE AL,
XFRREH (n = 5) BEUTT I F AR AR , (HARGEFLIERBINK 4 Ji 5 O, R FH e 8 20 A0 vk AER 20 BT 5 A 2 246 S50 50
YO NEAZUPBEGE Al FGFR-1 (7K, 853 (DI % BRALR.C 57O LA A P bFGF F FGFR-1 (R 1 3R 357K 78 0
E(P<0.05), QNS , SeBdl 2o 40 25 0 WUZHZU Y bFGF ZKF-BH i T-XF B2 (P < 0. 05) , i LA 52 75 38 iy 34 i ik
R [, 32 B 200 % P FGFR-1 B BZE Tt (P <0.01) , HLIFE I 4 X ey % (P <0.01) . QREIFEX A
FEL 2L 2 e 9 L7 P B 20 -3 LA B P DEGE i FGFR-1 SRR BREIE 2 (P <0.05) o 851 O NUEAE S 32 S0
WUBFGF W 234 2 | [R]i FGFR-1 43 B, #HEM bEGF 7E.0 JUBEZE IS 1.0 ME 8B A I SCIE SR e~y HEBUE S DI dAY
Kol U WUREBE 105 J7 T ] R E AR
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Distribution of basic fibroblast growth factor and its receptor in minipig heart after
myocardial infarction

Xu Yunyun', Xiao Jianming® , Zhang Ruiyun’, Zhang Min®, Yang Baihui® (' Department of Cadre Treatment, >Department of Car-

diology,’ Department of Cardiac Surgery, First Affiliated Hospital, Kunming Medical College, Kunming, Yunnan Province, 650032, China)

[ Abstract ] Objective To investigate the distribution and changes of basic fibroblast growth factor
(bFGF) and fibroblast growth factor receptor-1 ( FGFR-1) in normal heart or heart after myocardial infarction
(MI), and to explore beneficial effects of bFGF on heart after MI. Methods Eleven adult minipigs were ran-
domly divided into 2 groups, control (n =5) and MI group (n =6). MI was induced by ligating the left anteri-
or descending coronary artery. Sham-operation was carried out on the animals of control. bFGF-like-immunore-
activity (bFGF-ir) and FGFR-1-like-immunoreactivity ( FGFR-1-ir) in heart tissues were detected by immuno-
histochemistry and image analysts in 4 weeks after surgery. Results In controls, bFGF-ir and FGFR-1-ir in
the atrium showed a considerable high level compared with 2 ventricles (P <0.05). In the minipigs after MI,
the levels of bFGF-ir and FGFR-1-ir in the left ventricle was significantly increased (P <0.05), especially in
the area near to MI (P <0.01). The levels of bFGF-ir and FGFR-1-ir in the vascular endothelial cells ( VEC)
and vascular smooth muscle cells (VSMC) adjacent to the infarcted region also significantly increased compared
with those in the controls (P <0.05). Conclusion bFGF and FGFR-1 mostly localize in the atrium in normal
heart, and they significantly increase in the infarcted region after MI. The results suggest that bFGF might play
an important pathophysiological role in neovascularization, collateral growth, tissue recovery and cardiac remod-
eling after MI.

[Key words ] fibroblast growth factor 2; receptor, fibroblast growth factor, type 1; myocardial infarc-

tion; swine; immunohistochemistry
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Wt % 21 4 41 it A 1< X1 F ( basic fibroblast growth
factor, bFGF) BE B A e #E 4 e 0k & & 2 HGH
A AR AT 15 22 A AT SR AR W)~ R0, [m) i 3 B
AMHI AN T e IE NO A8 RSB0 LA 45 05 55
2B DI R Y, bRGE 14 F 0L
AL O WLZR B B 40 M 5 B A2 R 40 L A o v o
N AN PR LA O LA A L B R AR A A S
Ji bEGF FRE ST BRI fif 50 55 45 A% SR 38T LA ful DA
200 Y AR 4 DR T R R T Ok, Il i 5 A0 i R T
B4R S e v 2 R i 2T 48 A i AR K PR 7 32 4K (fibro-
blast growth factor receptors, FGFRs) 454 i 2 Bl H A= 4
AR, Horh FGFR-1 5 bEGF 1 25 Ak e &, J& Hok
FEVE IR 252 A, 2 A7 18 T IR JIG AUSEAR O L i
— R AR MEZ AR, WESEUESE bFGEF AL .0 AL 5
U M AL 7B A AR S R 0 g S, e O L LA, 446 /)
O WUBEAE TR [a) i 435 000 WL Bl it P98 3483 445, 94
40 A o A, A 2 5 i A P B AR B
SN IR, bFGE Xt B 6 0o 0 LR BE I 0 U
g LA K T35 1 A8 O A S5 P e 7 45 0 T L % 2 AR
FH AR 32 B Tz B B IR T O WUREZE Y AR
K. SR, BT T bFGE A= 4 27 3800 1 | 1 i & 2
P, HEMSA 15 2 (0] 8 R e e B, Horp 2z — 2 N I
bFGF TE.0 JJURESE 5 4 7f D1) e 28 B G 428 55 1) 3 A
SERTEAE o ARSI IEH AL WUBESE 5 O A s % v
bFGF 1 FGFR-1 473415 e s A8 JEATWF 5, LA ik — 20
PRI} bEGF TE.Co WUBESEJ5 X8 o JIEE 1) ORAF RN

1 HRE7E

1.1 #4

L1l Seseshly %m0 % AR VG BUR AN I R %, 4
8~I5/MF(CF¥ 1.6 A~F), Mtk 8 H, itk 3 H k5
23 ~49 kg(“F3432.5 kg) , iz pAL K= Al R IRAL,
1.1.2 RFFULEE  DFGF £ M4 ( Cat. No. AB1458, 3
[E Chemicon /A &) . FGFR-1 £ Fi i (SC-121, 2 [F Santa
Cruz NW)) o #ER R PUA W 2 8 -0 A AL B e e 41 b g (o4
B35 £ (Ultra Sensitive™ | S-P kit , 7 M 33 357 4 #3877 5 B2
H, P fn 4 KIT-9720) . Mias-2000 EME 43 HT R 48 (U1 K2
B FTRfE )

B

B 25 IS RJEAE T KRR I o S 36 41 F 6 S5 T 00 0 2 58 0
T, 43 8 SR 2 ik 22 W 9 52, FH TG A4y 2/0 i 2g ek e Hop
T 1/3 22 BEALE A S5 FL , MEE 20 min Q0K H B DR,
AT 541, SR 5 S P M s o X6 B 2 B3 AS &5 L e R s ik o
HAFALEFE LKA, 4 J8 5 R TR, B O BE, 1 FR
w RENZE O (LA) 05 (RA) 0= (RV) A0 EME
BTG (LVMIC) HEAE1 22X (LVMIB) K AERAE X (LVN) % 1t
BOHAL U 10% RS B G , AT 8 X R 243 3B
Fe AT B R A AT 2 A4 [ A
1.2.2 HE Jufa WA Y A, 4T HE Je s, OISR O JE
B E R B
1.2.3 el gk 2age o R US43 1 G A Y O 51
¥ S-P A & Ui 517, 47 bFGF F1 FGFR-1 ey dlfb o
Ja , S e ALY B N Mias-2000 %20 87 22 S % BHH: &
N = AT BRI AT . V) A 400 AR BORTE, BEAL
3k 10 A7 s 5 bFGF (% FGFR-1 fo e 4l A Y oIk B 18, 4%
JEEHSEYIE . K BN R S AL e Gt IR, Bt R o
B, 2 IR
1.3 it

BARLL x £ Fn, H SPSS 10. 0 St B R F 7 22 5
M SR G LA BCEH BT PR AR B LU B ¢ K o

2 HR

2.1 FhpEAE S IR KA &4 HE & 0L5
PRI HIR 25 30 92 06 20 3 40 0 I 7 2 i B S T L AR A A BB IX
IR AE R AR, BB T LK e R, A R
AMAR IR o SEORH O B/ Ab SRR A B HEfE (HW/BW) B
BE TR (5.60 £1.33) x107 vs (4.08 £2.17) x 1073,
P<0.05],
2.2 RBEMBNFRE
bFGF 1 FGFR-1 BH X R ZH R DL AR R S Yo
2.2.1 DFGF ik X B2 45 5 20 LA i G £ 252 55 BH 42
BHE: , S0 2O JLAH 0 S P A € e € KT R 3 i, A2
JUHAZ SLH 5 AAE DX e JHL ) T 2 2 b B 0 7 PR R At e T AL
A RPN AT A ot R BHE R PR (1A ~E)
STUSZH FINE RE AL 4% B 2 LA P bEGF 358 2 1% 7= 1Y)
IKPEAE (gray level, GL) HLHE LR 1o XF HEZH rpots 5 0 WL AN
bFGF () GL EHEF-LZ L ALAIL (P <0.05) , BE.O 5 B0 %
ZIE BT ZEN (P >0.05) . LI 247 0% bFGF 1 GL {H
BMETF XL (P <0.05) , Hoip DLz B Ae 0% 3 A7 (F 5L

1.2 ik
121 SRRy KM o 11 SRS S BA Ll KL G X REBE D 2% X B ARAEAE X)) bFGF ) GL A AR A o B
BSR4 (n =6) BXH AL (n=5) . TRty (P <000, BIRTRAFHAMGHAN CIANP <0.01),
®1 ZHWAMWRAREEONMEMPA bFGF &~ MR EELILE
415 RA LA RV LVN LVMIB LVMIC
X REZH 182.82 +8.31 178.22 +7.01 204.69 +8. 342 202.28 +5. 13 - -
Eail 185.69 +7.32 183.18 £6.74 181.93 +5.24¢ 166.59 +9. 647 165.92 7. 28 164.49 £6. 63"

a:P<0.05,5 RA 3b#5;b:P <0.01,5 LA Wdisc: P<0.05,5 3 MBI A
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A S Lgm i bFGE 2T bk 3R At & ik ;B A 4 it bFGF 2. rabk F& Akt & ik ;C. -+ 7 Ilm i bFGF 2.k &M & 34 ;D £ M 2o bFGF 2
FeVPE R A B R AF 4 28 i bFGE 2. MR P & ik ;F o8 flm i FGFR-1 2. TP 3% FAPE R GA
1 GEALANFENELEACIAL bFGF FGFR-1 fyKi%  (S-P x400)

®2 2HAFEECAMAMEA FGFR-1 & &=WHREE LS

215 RA LA RV

LVN LVMIB LVMIC

179.83 +8.04P
190.87 +7. 18¢

payiEiE| 189.83 + 8,274
SR 186.11 = 6.03°

192.78 +7. 8280
196.60 +4. 62

205.32 +£8.66

156.43 +£3.20%° 149.01 +4.76%° 158.45 + 4. 353cde

a: P<0.05,55 LA sbdi; b: P<0.05,5 LVN bbdk; ¢; P<0.05,%5 RV psi;d; P<0.05,5 5520 LVMIB bbdk; e; P <0.05, 5 #F B 20 b4

2.2.2 FGFR-1 F&ik  XTHRA 55050445 b %0 WLAN M5
G322 BRSSO, A AE ) R A v ) B 4 L, S 96 L4 i 2 B
SREAMEG A (E1F)

2 A E L LA AR FGFR-1 S 2 AL e 0 1 GL {8 L5

W2, XA, A GLH&EAR, KR EL AL E, AE
7 (B RA vs RV P>0.05 4, Hi4y P<0.05), SLdls, /&
FERIEN L X GL HEAL, HR R 28 F AEHSE X AL L X,
S 2R A2 S AR GL (B Y H BRZE A (P < 0. 01) , JLLIAE
FEIN S X B3 22 s LU B FHE (P <0.05) A5 s FiAy &8 5%
TR AH H TG &5 (P >0.05) .
2.2.3  ZEE AT A BRS04 P R 40 B (EC) AT L
YA (SMC) Py bFGF F1 FGFR-1 ik SCE04 2= 45140 J]
ZH LR Y I0LAET DA B 0 P (EC) F-F-3 LA i (SMC) I bFGF Fal
FGFR-1 fi% GL {3 L% R4H GL (B (P <0.05,%3) ,

*3 BRI EC . SMC K bFGF 1 FGFR-1 9% [z B =4
MIREEEE (n=10, x +5)
N5 PN B A - LA
bFGF FGFR-1 bFGF FGFR-1
popiiki] 189.50 £7.33 191.05 £7.57 184.37 £9.90 191.37 +7.01
SCHA 175.72 £9.04* 182.16 £6.50* 171.89 £5.96 * 182.01 +8.38*

215

a; P<0.05, 5 s r 4 sbdx

Wi

SIS 1A O U SERCAL, JF HEE 2 1 4
JFVISTa], BCA T 1 T PRPE bFGE fe.0 JILEESE )=
SIS AL JE A 2 T7 TRV o 24U e IR 3l
Jik AN A5 S I IRULEE 51 7 2 A BE 52 30 AR A 12 K F
@, BEASTE, Rl N A D E IR, A RAE AR
T o AL Sl BT DX el O US048 P52 00 LA AE i o
U5 e/ R HE IS A 5 B LUAE (HW/BW ) 52 58 41 500) 1
AW KSR R A F AR T IEREE O
JUVREFE , {2 BE AR, {EAE AT DI 0 JULEE A JRE 00 U
KA T ER

0 3 00 R S 2 A e €0 K R MR 7S 7 TE X TR
A, bFGF F1 FGFR-1 7£.0 b7 O LR M P9 5 B fe sy
OB B RAR,  5 HAD AL o X 43 A 5 5E
A AR BRSSO NS 2, R B L/, 7 Bt
— B LA, A0 FE A bFCE 1 &1y
Thms, WAz R0 (BLRAESE ol RS 21X
FERESE X)) Th e W R R, 2 RO
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FGFR-1 Ty, HUMISEI & X ol 2 . X Fh oA
B2 HEN 5 bFGE Xb.0 LA 2 TS VI A G,
5&, bFGF Xl il 4.0 WA PRAPEH o BFSRIIE S bFGF
Wit PKCe figifF 0 ILAE BRIEHEAL 1Y Cx43 B 224 R
FRILBEIRAL , LA R O LA 28 o 2o S A0 AN 400 A 45
R 70 o 2 B S A FH RS 50 FULER 9P 800, T LA
MIIRBE B g 1212, Uk, bEGF A7 41 s L 41 A 4
b BB VR, B T 5 R R 00 LA AR 1) i PR ik
B < R 1] R AR TR AR | B O UL e H
DA SR E6 A o 20 5 1 e 2 B At L /N Y 38 o
SRR B R, R, AR 52 56 vh 37 B2 72 % BFGF (1)
W2 RS HA T T AR AL X 2 B 13 R A R O
AN FE U S &2 3 A2 b, BEGE BE Il 4 2T 4 410 iy
BB AT, R A AL RN R 2F AL U8 B, R T A 8UE
A2, TR At 4 e D R T T R Je 3t B 4], DT g 3
240 ffa ] JR g A 1 Scheinowitz 25 7 KRG AL
FEREAR Y b BB UESE T bFGE X0 JE 5 44 1) | ik
S, kIO WU BE S bFGF J4 97 41 5 Kk A bFGF (1)
O WUBEZE XS BEZLA L, 26 % JE AT B X 25 BE 34 5L, (H &
HoAe = s AR/ AR E X 5 BE TR 38 LU B /N 1 X R A
VLRHZE 2 (997 5K R B &, i X IR A A2 = PRI
R, bFGF B AR A 5 7.0 WUAE JE 4 3 72, 1H 5 5%
N S 0 T R A

ARSI R I WUAESE 4 J J5 , A8 Bl 241 21
S8 LA K PN Bz 41 B bFGE il FGFR-1 & [ R34
IR e BEZH T 5, T g2 B o bFGE ml il 84 i 7
B AN SP-T LAR B 3 58 B AT, 75 0 LB . DX 1 45
ok, BN AR M AR AR M i A AT Tk Th
B TR 20 JURE B i 0 JUL I 45 0 8, 0] Sl
PRI HEST., LA R o el 0 L AR , 358 i 6 0 L
B TN 455 /A A T FR K T 7 Il O 5 A T e
YEHT . XA Iwakura 250 (O BIFST 453 T AR L A3IE
52, AT R BRIV 90 LA ST B L iz ] bFGF, 4
)5 % B bFGF 410 (LT 40 1 45 B0k o X R4 1 &2
AEAE Y X500 WL 378 385 o, A8 6 1T AR /DN o0 2 0 4R
fig 1Rl
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