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HHE . B MRBERS it kAT (FGF-1) st#t A K BF —B, (TGF-B,) # 8 HOc2
& WLgm e T AR A Bt B AL R G B -3 ((Caspase—3), FHLAEE K G B —8 ( Caspase—8 ) F=F AR K G
B —9 (Caspase—9) Rk @y Hwm, JFIITTRMA . F7iE  RINEI HO2 fmfie, ML 540 A, AT
% (Heparin) 48, FGF—1 41, FGF—1/Heparin 210 £ sF B4, KA 3— (4, 5— —F jhekvdk —2) -2, 5-
R A v Rekis g (MTT) & 5 A4 HO2 48 I 69 A 7% &, TUNEL % & 440 HOc2 4@ it 4 1= 45 4 =
Western blot 2~ #7#i] H9c2 48 i, Caspase—3, Caspase—8 F= Caspase—9 #9 ik, GR AAL HI2 e & &
5Bk, 2RFALTFEL (P<0.05), A MBI ; FGE—1 284» FGF—1/Heparin 21 H9c2 48 Jo. 7
EREEAMILE, 2 FH %1 FEL (P <0.05), FGF—1 #84» FGF—1/Heparin 21373, BLA 40 H9c2 4m it
M T=354L, Caspase—3. Caspase—8 #= Caspase—9 #J F ik 5 EF s R4LE, ZF AR FEL (P <0.05), #
A5t F ; FGF—1 2842 FGF—1/Heparin 41 HO9c2 %8 L8 =354k, Caspase—3., Caspase—8 #n Caspase—9 #) & ik 5
AR, E2RA L% FEL (P<0.05), FGF—1 404 FGF—1/Heparin 284, 4518 FGF—1 % TGF-8,
P8 HOC2 w Lgm g o= B 4B AR R, 2 hush) 5T 4k 55 47 %) Caspase—3. Caspase—8 = Caspase—9 #) R A A % .
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Effect of FGF-1 on caspase-3, caspase-8 and caspase-9 expressions
and apoptosis of myocardial H9c2 cells
induced by TGF-p1*
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Abstract: Objective To observe the effect of acidic fibroblast growth factor (FGF-1) on the apoptosis of
myocardial H9¢2 cells induced by transforming growth factor-p1 (TGF-B1) and the expressions of cysteinyl aspartate

specific proteinase-3 (caspase-3), caspase-8 and caspase-9 and to discuss its possible mechanisms. Methods H9c2
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cells were cultured and randomly divided into 5 groups, i.e. model group, Heparin group, FGF-1 group, FGF-1/
Heparin group and normal control group. The survival rate of H9¢2 cells was measured by 3-(4,5-dimethylthiazole-
2)-2,5-diphenyltetrazolium bromide (MTT) colorimetric assay. The apoptotic index of H9¢c2 cells was observed
by TUNEL staining. The expression levels of caspase-3, caspase-8 and caspase-9 were detected by Western
blot. Results Compared with the normal control group, the survival rate of H9c2 cells was significantly decreased
in the model group (P < 0.05). Compared with the model group, the survival rate of H9¢2 cells was significantly
increased in the FGF-1 group and the FGF-1/Heparin group (P < 0.05). Compared with the normal control group,
the apoptosis index and the expressions of caspase-3, caspase-8 and caspase-9 of H9¢2 cells in the model group
were significantly increased (P < 0.05). Compared with the model group, the apoptosis index and the expressions of
caspase-3, caspase-8 and caspase-9 of H9c2 cells were significantly decreased in theFGF-1 group and the FGF-1/
Heparin group (P < 0.05). Conclusions FGF-1 could obviously inhibit the apoptosis of H9c2 cells induced by

TGF-B1 and its possible mechanism may be related to decrease of the expression level of caspase-3, caspase-8 and

caspase-9.

Keywords: acidic fibroblast growth factor; H9c2 cardiomyocyte; cysteinyl aspartate specific proteinase-3;

cysteinyl aspartate specific proteinase-8; cysteinyl aspartate specific proteinase-9

Wk B 2T 4E 41K 4 4 T T Cacidic fibroblast
growth factor, FGF-1) J&—Fh {ZFA1E T A&
i RA 2T R AE A e, AR EUE S
MRA . KR, AL S BIdG a2 07 T &
AT EEAEM " [, FGF-1 tij T 240
LA PN B AN AN O LA IR
A0 Ko A 2 A0 M A AR R R 1 P AR R,
FGF-1 7] Z fife O UL 7 ke 1 5 1 S B0 JULARE A L A
RHFIRAAER . WARIFEERM Y, 0Tl SR hL
ORI (SR — FRETERI ), FGF-1 F5E 1
IS A AR LR ()2, AT FGF-1
e AAYUC A TR, ENSME IARIE . A
WFFE R FRSMRE IR0 WL HOe2 41, BT 55 Ak AR K A
¥ - B, (transforming growth factor—3,, TGF- ) %
(9 HOe2 41 i i T ALY, WLEE FGF-1 X HOe2 4
LA A%, A TR R B TR O i e R AR
F 1 -3 (cysteinyl aspartate specific proteinase-3,
Caspase—3 ), Bt E MRS AN -8 ( cysteinyl aspartate
specific proteinase—8 , Caspase—8 ) FI2f e 2 15 26 1 1 —9
( cysteinyl aspartate specific proteinase—9, Caspase—9 )
FIRMIFEM, BT FGF-1 5T H9e2 AHML I T2 FH B m]
REAOVEHIBIL , Sy e — 2D OFFE T AR BE S

1 #R5EEE

AR
LA R HOe2 (rhh e L 76 2 AT S o 4 i
J# ), FGF-1 ( 3£[E R&D system 23] ), 2 ( Heparin,

1.1

% [# Sigma 2 7 ), TGF-B, ( 3% [# PEPROTECH 2%
H) ), 3- (4, 5— "HIEEHEMR —2) -2, 5- " HEFEPUR
MEREL (MTT, 22 Amresco 231 ), DMEM 3535 W Fl
G2 1% (321 Gibeo 24 H] ), TUNEL 41 Y8 T )i {57
R G (R U AE YA FRA R ), DAPL (L
HRRNT ), BRI caspase-3 BAVERERA . i A
caspase—8 HLFLIEHUIRFI BTN caspase-9 HLFLFEHTIA
( 25[H Santa Cruz 237 ), HRP FRicHi il IgG — 9t ( E
M R, HoAdFR 35 A = i 1 43 Ar 4l
1.2 FHik
121 @mfadsds H9e2 4% F74F DMEM K552 &
10% JIG 4 1ML . 200 mmol/L L— & & ke . 100 p g/ml
WREERE . 100 wml FHREM ) 1, 37°C. 5%CO,
FAFR R TR P 3 ~ 5 d, FEANAEIA 80% L
G, (B WA KA A0, i B
WHF 508,
122 MTT le& oAkl HOc2 o i i & Bt
oA K HOc2 20 AL, 1815 40 %% BN 1 x 107 >4
Ji /ml 20 B B, $ERD T 96 FLARH, AL 2001,
37°C. 5%CO, XA HNEEE N 95 R 240 M0 BE f5 55
3, SROCHR [5] MR AE R, TGF- B | B4 5
fLINA DMEM 15353, Heparin 415£LJNA 100 p g/ml
Heparin, FGF-1 20 %L /il A 20 ng/ml FGF-1, FGF-
1/Heparin #H % £L /il A 20 ng/ml FGF-1 F1 100 p. g/ml
Heparin, IEHE S B RSFLINA DMEM 85353, B4
B 6 NFAT4L. 37°C, 5%CO, KAt FniE R 23 5 ks
12 h, 7 L. 1EH X A AFLINA DMEM K 3%
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5, HAKAHLESFLINA 20 ng/ml TGF-B |, 4kE:855%
12h )5, &AEFLIMA MTT %# (0.5 mg/ml) 201,
37°C. 5% CO, SRR F ARl 4 h, 55 i
W, HFLIIA DMSO 1501, #E7% 10 min, Rayto RT-
6100 FFFR{L T 490 nm PR A E A i, THE40HAF
x 100%, B 6 FLF-41H.
1.2.3 TUNEL § & #% M HOc2 2w i 8 — i JH
TUNEL 4 it 9 T J& 47 A6 0 38 51 &5 ks 9 FGF-1 X
TGF- B, 175 /9 HOc2 U LA T- A 520 . 45 25 M el
JrElE “1.2.27,PBS ik 2 ¥, B IK 3 min, 25 -20°C
F B 2 15 min, PBS MYk 3 ¥k, AU 3 min, JIA
501 TUNEL JZ W ik, #% 37°CHEHE 1 ho PBS #h ik
2 YK, YK 3 min, Hoechst 33258 YLk} 37°Cib YL (4
10 min, Olympus BX43 %' fit 455 UL 4¢ 48 g 1% 1 JE
o BAE R REALER 6 R, TR TR AL
(apoptotic index, Al), Al (% ) =TUNEL FH:40fHa% /
A EEL x 100% .
1.2.4  Western blot #2525 N kIR “1.2.27,
A A 25 mmol/L HEPES |, 1% Tris—HCl, 50 mmol/L
NaCl. 1 mmol/L EDTA. 1 mmol/L EGTA. 1 mmol/L
PMSF I 1 pwg/ml 52 ik % A9 UK ¥ 19 2 ff 28 vh R
(pH=7.4), 10 000 r/min 4°C 50> 10 min, 5V, WEE
I, BCA VR E MR IR . B 30 g BRI LA
JG 4T 109%SDS-PAGE HERE K. SH KT, H
2 0.45 0 m PVDF 8 I, 5% BEARW5H) PBST 4°CHf 4]
2 ho SRIGIMARYIAN caspase-3 BATEREPUAR, Hpi A
caspase—8 PATEREPUIAR, BT caspase—9 AT RERTIAR
(1 : 1000 k) 4CHERE IR, PBST ¥R, A
AP RPRCHIL AR Bk (1 2 500 kg ) =
MRIFFE 2 ho PBST PR 3 UK, HHIK 5 min, ECL fb2%
SRR A, Bio-Rad EERE UG RGN & A5 HE AT
THE R G453 0. B —actin BRI & 7 E 5 k)7
AT, B A FRE KT = BFRER I3 8K/
B —actin £ HARIRAKF-o BRI 6 1K .
1.3 Sit=FHE

K H1 SPSS17.0 B it A7 ge it 43 #r, H i BER
B+ BRifE2E (xxs) 3R, ZUlREE, RAHA
R 250, AR LEE, SR SNK 5, P <0.05 4
ERBGIHE L

2 #R

2.1 FGF-1 3 TGF- B, 5/ HOc2 HRaTFE %
:pA1]

MTT L 53 45 5 0o, AL 20 HOe2 4H i 7
TRFEAL, SIEwXIA LK, Z2RA%T%E X
(P <0.05); FGF-1 4 #l FGF-1/Heparin 21 HO9¢2 4l
MG T, SR R, ZRASIHE X
(P<0.05), VALZEREH, FGF-1 X} TGF-B , 31
HOc2 At s BA AP VERT . WA 1.

2.2 FGF-13 TGF-B, %S/ HIc2 AAA T/
A

TUNEL 4% .45 R 7R, BEARIZH HOe2 40 i 4 12
fBETHE, SEFXRALLE, 2RA5%11%E X
(P <0.05); FGF-1 #4H #il FGF-1/Heparin 21 H9¢2 |
T FEEEAL, SHRAA LA, ZRAGIEE X
(P<0.05), VIESEREH, FGF-1 X TGF-B , i5FH
H9e2 AL - BAIHIVER . WK 2.

2.3 FGF-1 %t TGF-B, % 5 B H9c2 A
Caspase-3. Caspase—-8 #l Caspase-9 & & K
A1

Western blot 25 $: 7R, #EAIZH HOe2 4Hf Caspase—
3. Caspase-8 Fll Caspase—9 xZETHE, 5IEW X
HILE, EZRAGIFEX (P<0.05); FGF-1 4F
FGF-1/Heparin ZH H9c2 #iififl Caspase-3 . Caspase—8 #ll
Caspase—9 FIR[FAL, SR L, 2R ESRITHE
X (P<0.05), VA ESSREY], FGF-1 X TGF-B, 175
5 H9c2 41 Jifi Caspase-3. Caspase—8 Fll Caspase—9
FREAMEIER. WK 3.

5
1: BERIZH; 2: Heparin 415 3: FGF-14H; 4: FGF-1/Heparin #;
5: IEFRTRAL 1) HIER MR AR, P <0.05; 2) SHA AR,
P <0.05
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1
1: B2, 2. Heparin 2H; 3: FGF—1%H; 4: FGF—1/Heparin #;
5: WXL, 1) HIEWSHRALIEL, P <0.05; 2) S5HAI41 AL,
P <0.05
3 FGF-13f TGF-B ., 5/ HIc2 4 Caspase-3.
Caspase-8 #ll Caspase—9 FiEHI 220
3 it
FGF J2—2KZ Y, Hrh RZBUR 5 n] 5T
RAG RN, SR X 20 M sSOR — k. R,
— MRS FGF-1 —&/EH], 425 FGF-1 fh2Y
R, AT AR KRB, FGF-1 l $E 5 HO2 4 Y
FAGR, FGF-1 % H9c2 AHMLEA B & A9 R4 VEH .
R R T SR A AR A AR BRSO A I AR T
s, HARSURA R AERIER N . AWF5E TUNEL 4
R, FGF-1 %} TGF-B , 551 HOc2 4l T~ B
AMHEN . QM T52 00 TR ", it
FGF-1 Xt TGF-B | 75 5 # HOc2 4 Al T 98 1= ) 1l E
ML, AW 5% XF Caspase-3., Caspase—8 Fll Caspase—9
AT T KM, Caspases +& 75 4 g 97 T v ke Se BEE A
MW, AT TR S PATE, BE EL
RIS R T, RRE T R, X
T RSCHIER ", AR ERMY, MR HT &
H T Caspase 1% 2 & H 9K W 5121, Caspase-3
{3 F Caspases ZLI KN 19T UiE, B A0 2075 5 41 i
P FOE M SE s ", 2 ) A MO TR AR 4 R 2
4, OIRd RSN R AT TR Y TEAT M
bR R, O T ECAACRIRE X B 4 52 AR 45 G E L
FETAGR S, A M SE ST HEsE, M

Caspase-8 4 &, WHIL T RS E AW, il

Caspase—8 Wik, 4 Caspase—8 HiEs Caspase—-3 K

YEH, Caspase-3 $ifi, HEMA A",

1) O B R RN S 4 YA S S G € 5 ol A

{7% ¥ 5 TR = @@{%ﬁ w1 ( apoptotic protease

activating factor 1, APAF1) JEWEZREAY, RiGH

FiH Y Caspase-9 BIAZ &, TEE KE &Y, BEX

HAEY5IHE Caspase-9 FIATELL, Caspase-9 FHEIE T

U714 Caspase-3, MM ALK, fieJm s T 4R YH

T2 O JULAR B B U T A AT R AR B AN / Sk i

PEONUR B DAL T —FE . —ELC UL

ML A T, T O LB B S R e T, ki

DN BE— L R AL B, DEERLE, &

2oz g M Kk, AT O N T

PR AL oA sz 21 [ A Sh =2 B )z A BFE

KW, TCF-B, J7E HF s 72 Hh Um0 i 4 7

i —5, DNUEAETE TGF- B, AHINE T Al & A= 20 il

T2, TGF-B M FECL I 4Efeid 2 N R 5 iy

2z —, B RN O it B, B

Je i EE A E T ", AT Western blot 25254 1

/N, FGF-1 %t TGF- B, 155 1 H9¢2 i il Caspase-3.

Caspase—8 Fll Caspase—9 FiA W HAMHIEH . DL 45

BN, FGF-1 7] fE L 5] Caspase-3., Caspase—8

Fl Caspase—9 19 26 3K M XF TGF- B, 355 1) H9¢2 J0»

A RA BT T AR

2 b fF &, FGF-1 X} TGF-B, % 5 ) H9c2

O LA P R T B A AR T, AL AT fE - 0

Caspase-3., Caspase—8 Fll Caspase-9 [ FIiEA K.
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