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bFGF AT ALIET Tenon’s £
A4 AR R B 2T

ok st H—F A &
(LA Ko B Be R A, B 200025; ' R B K%M @I B R L 200040)

WE KT T R a4 KB -F (basic fibroblast growth factor, bFGF) ft & & A 4% i
F Tenon’s £ A4 4 48 fit.(human subconjunctival Tenon’s capsule fibroblast, HTCF) & & 2% #2455
YR . £S5 618 REFRFIRALET Tenon’s LALLM . B R FERE bFGF(O0.
5. 10. 20 ng/ml)#-¥ HTCF 48 h, %J& @it FH K. & &R0 L% E B AN 2 -F 7 PLILE)
& @ (0-smooth muscle actin, a-SMA)& L5 EF HTCF A & £7F. 4 RERAH IR IKRE(0~20
ng/ml) bFGF # -5 HTCF 48 h, & 4%8A R4L#t HTCF @fteg A K, {23 R e LiAMIeA a-SMA #)
Fik. F£0~20 ng/mlSE B A, 4R95A bFGF #-% HTCF 48 h, T 855 32U H LR A 4 4 fie.

e 30
URCET o 4 s S Y e g

Tl PR 2T 44 4 g A K [X] - (basic fibroblast growth
factor, bFGF), &—ME5HEMLESHAEKRE T,
17.2 kDa K/, th 155 MEIERA KM LIk, B
T4 41 i (fibroblast, FB) I A5 T 1) 70 5 4f
XF R QIR AL A EEAEA] . bFGF A
AT A A KRS S VR S AR 20 20T, X
SEAN I H5 AU TR 2R 5T, AR 2R P IR R 4
Mo (i AZVE MR, BT RS A
FB HUNTRUTAZSh, FB (540 L D~ A0 40 g S0 Ak s 3t
[H) A HT TR 6038 g JL RS 4T 44 24 B2 (my ofibroblast,
MP) WA AR A b i B BE . Ak
[Al - - B1 (transforming growth factor-B1, TGF-B1) 7t
RANT S N 255 Tenon’s 8 4T 4E 41 i (human sub-
conjunctival Tenon’s capsule fibroblast, HTCF){( % %
MF, JiHRSePER &L o- iy DUULE) 15 (a-smooth
muscle actin, a-SMA) U338 ¢, {H bFGF /& 1%
B FAT W FE A AT et

1 AHRIS 7%
1.1 R R REARKRIR

3 LR N B T AR BT A 4515 F Tenon’s
WAL, 0SS B CREF) PR ES 2R HTCF), Hrh b2
W, L3 W, FEEES5S9~75 %, FH6s5 %, Pl
NA K4 mm X 6 mm KN, EZ 1 mm.

B R AT HE A MR AR 7 AG5HE N Tenon’s BERRATHEAN AL : I UUILEN & A s

1.2 FERFN S

(1) DMEM K ##%(Gibco BRL A 7). (2)FE4
A bFGF (PeproTech EC Ltd). (3)& 4l A\ TGF-B1
(PeproTech EC Ltd). (4)f$TA a-SMA H o P {4
(Clone 1A4, A2527)( Sigma). (5)7F-PL i IgG(Sigma).
(6) BRI A A b i “E 40 B IgG(Santa Cruz).  (7)
DAB i ) & (s 0P 45 2 H]) .
1.3 HTCF 15 . HAR B AEEEER

SR STHRHIE [ 2 G R 2k A 1 4 i S AR 8%
7%, LHE AR AR EEFARPIALE N Tenon’s %
4120 4 mm X 6 mm K/, #H T DMEM BiF=+,
1 A B S5 4R A SURNILZE , 4 Tenon’s BEZ 27
B 1 mm? K/NFIAER, BT 24 AL R (Gibeo
BRL 23 5 M 20 % Jifi 41035 1Y) DMEM 5577
AT W BERE IR, A K R ARE, H
0.25% B4 (¥ (Trypsin-EDTA, Gibco BRL A )
M AL IS, SEEGHCE 5 4228 9 {CHTCF,
n=5. BOSEAEKM HTCE B, HIEH 1 X 10°
A iml, BeRp 5 ASNFUBCt, REAL 2.5 ml; REALR
6 ML, Bl 6 h FRAlMIAE )T, IAAS [F)
#I bFGF (0. 5. 10. 20 ng/ml); 557% 48 h, KH
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AT L

(a)

(b) (©)

El1 HTCF L
ar AETHEWGRE L 722 5~7 K(X 200); b: HTCF {24 3 U0 5~7 K (X 200); c: 14447 3485 M1 10 ng/ml bFGF 4t 3~4 K(X 100).

A LT A% DFGE b HTCF 2 i B AT 1) 2
1.4 {ABeARFTRLE

Wi /RHTCF, 11427460 mmk; ﬁJm(Cormng Ltd)
T HTCF L)_\i*'J 70 %~80 % i {7vJ%, H bFGF #i
W60 mm 577G AE A l\‘)l’i_uﬁaf‘ (A& 1l i
DMEM % 72048 h () HTCF, 43 5 58 B % B A il
B LA (vascular smooth muscle cell, VSMC) A
10 ng/ml TGF-B1 i5'7 48 h JiiffJ HTCF; LL & &k
J% 4 0 ng/ml, 1 ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/ml (1]
bFGF, BE/NE E M i A ) DMEM ik 3 ml, T
Wi I IP bFGF 739 0 ng, 6 ng, 15 ng, 30 ng,
60 ng, LLULZAH) L i) 48 h.
1.4.1  RE sl e FH A tmlo kA FHTCF
BRI A T T 1 AN RE T 58 5 95 % 1K
L4 TR, -20 CORAr:  0.25 % Triton X-100
4 min, MEANMIR: 1l 00y EEL N B 30
min; HURI 12100 BPT o-SMA T BE LA
' ?)‘LXJH 2200 B R AU AR EHL TeG
DAB i WA WA PRI B O AT
1.4.2 &AM K I7 Pk (Western blotting ) 4a g,
oc-SMA EDE S|V TN SS S 1 E A I ER e A
SEW G250 VAR l)ﬂ/{u(ugml) T ASHLIK
R P OTINAT W A S wg. SDS- S8 A 1Dk et i
HLIK(SDS-PAGE); S5 T ¥ T 4‘})(}'\ EVGE, ¥ a3
46, Bio-Rad); 4efh, BRI i ieas: b7
RGRE I A A2 Wy X O .
1.5 Fit=rA*E

VI B DA H e 2. I H SAS 6.04
IRGEV AR AU A P ALl b o PHAL T 2 5 HT 1 KO 3G
Z AL LESRE N Ty 200 B e

2 H#R
2.1 HTCF pas{<
A& N Tenon's 20 2 el i 57 75, £4 5~7

F1 MATRERE bFGF 3t HTCF 4 891858 E B

bFGF (ng/ml) AME ()

0 103000 & 10400
1 155000 & 10500
5 164000 £ 12400
10 224300 + 24300
20 145000 = 11000

] BLILEAR A HTCE AR B il 25 I H R T a);
281 D 240AR, 29 3~4 KA MO 29 5~7 K
HTCF mJ A 207 A R3S 1 b); f/\i]ll/“{{\ JJ 10
ng/ml [¥) bFGF fii, ANHEAE [CREE R (18 )
P, 43~4 KK 1c).
2.2 bFGF % HTCF &7 A5/

HTCF AL bFGF (0. 1. 5. 10,
20 ng/ml) 5 A Il bBFGF(0 ng/ml bFGF)HTCF L%,
S bFGF A a4 ke,  Hop 10 ng/ml bFGF 4t
M HTCF 410 i W, P<0.01, n=5, 25k
WERFHECK .
2.3 SRIEHARELEFAN HTCF s o-SMA Rik

0-SMA KA AN R AL 3% (0 0 a5 XY
A A ML VSMC, a-SMA LUt B TPE & ik (14
2a). 10 ng/ml f¥) TGF-B1 4t HTCF 4illu 48 h,
HH W 1552 HTCF 4 M &34 o-SMA(K] 2b), gy S

ULE] o-SMA KL EERCEBITER (0 RESALIIT

HTCF A (K 2¢) LBRVESS (00 Bl &5 U0 a1
ng/ml, 5 ng/ml, 10 ng/ml, 20 ng/ml bFGFLﬁ FHTCF 48
h f7, HTCF 4 CFis (% (1, L o-SMA Kik([¥l
2d~ ¥l 2g)(n=5).
2.4 EAFRRBEENIE(Western blotting) 1 4H
s a-SMA BY3RiIE

K3 4o, VSMC s& Ik o-SMA: ALk )y
bFGF (0. 1. 5. 10. 20 ng/ml) }it HTCF 48
h &, MBS S o-SMA K15 (n=5). 1y 10 ng/ml

TGF- B1 42 HTCF #4ilfifd, W% % 5 a-SMA Kik.
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2 WEBAMES VSMS. HTCF. o-SMA FRi%#€M % TGF- 1. bFGF {EFE HTCF fABEF a-SMA FiEH#M (X 200)
a: 0-SMA FIAFATE; b: 10 ng/ml TGF-B1 43 48 h HTCF 40/2; c: HTCF 5tfR. d~g: 43514 FZ KA S 1 ng/ml bFGF, 5 ng/ml bFGF, 10
ng/ml bEGF, 20 ng/ml bFGF X% 48 h HTCF.

3 Western ENfi#l VSMC. 7RI bFGF % 10 ng/ml TGF- 1 %% HTCF 48 h /5 0-SMA H%i%
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BT -

45 B3R W bFGF 7E 0~20 ng/ml K ECHEANAEY
%S HTCF XA KRN MF FI/EH .

3 it

HOCHRE S FAR KM ) E B R R 2R RetE v
Sh A E E R A, EE R T AL T Tenon’s
B LHETF RO I IS R 4T 4 2 A FE R AL,
WEFCUESE,  FOGHR I8 AR 5 U8 18 I R T B 3
LIS S AR B o6 . kil it Al 254
M2 T HE Cy 5- FIRMERE LUK T EFLFARS
I, 980D AR g E IR TR R, (HAR S 2a 19
RIBCRMIRETE 15%~25% 4. AT MR T %
T R HTCF KA S URFEH X AN S T4E
Wy A LU A 20697 N4 T Tenon’s EFAR
s JE I R AL SR AL B e B K

LM R A5, HTCF s & B i 4
B BRI 70 40 P PR RO 40 M AR SR 3L R E A R
%A MF. MF & —Fl T FB FISF-HE UL4H g 2 [7]
FLAT ST URE 40 s sT R R A e, R R R
Mo I o-SMA . A e A FrEX -~ iE Ktk
& b HE AR H 70,

A A A B 47 A R R T 4 B DR R 4 P A
FEF LR, P AR A BB I AE S IR R &
B AT A T, DU AL g )t
ARSON VR BRI P, Wi AT AR KR
(PDGF), TGF-B1, MJ&RZE A ¥ (TNF-a ) 1 bFGF
BN T AKX bR X SRR A RO sk R e 2 (e Y
FITAEM, JEcA s L RS R R T i 5 FB o
AR S MFUOW o TGF-B 1 (F- -5 ¥ [l A 71 2 R )4k
HEIE I o-SMA (13I8, FF T RIS AR HAT
IRk EL 15 B UE 5212, bFGF L HE40 i K 73 4 L5 1
FA, T RCET 4 4 AT IR 5 B AT A5 22 79 24 8 0 0
L EEBATIN/ERICY, {H bFGF & A7 th §E s
T FB %80 MF 1 Gd ig.

WK L -8y, Wit Rl . B R £F 4k 1k
DL 5 R I 12, g R AT TR MF AR R4
it DR T 75 0 1 G 4% 5 0 2 ot 1 2P0 4 R o
PR AT R A TR A ST, Rao 5091 e S BR Ay
WA AE Sy FHOC DI AR SRR @A e fE . st
HE2H My W7 bBEGF. TGF-B1, 312 SRk et
AN IS LIRS RE . HUE S XS R R A
Ui FB & B (AR TH B A1 AT ER AN B 7
Rieck 25107 G £ BB VAR Je) 301 BEGE 5%

AL, AR SR 205K AT 490 i .
Cheng % 7E B A LR AT FH s AL AF iR
AL bFGF 4 9 A 440 i 215 o-SMA 3 H 4%
m, HEGHTFRAEMBEAST LERRET
53T TGF-B1, B 40 M 4 Fo AR A0 M B8 5 o &F
o 41 R T U RS B P AN BESE 21 E . Khouw
S USILE N R 3R B2 ST 44 440 0 384 5 R 2 Y X PR E A
ORI RSN FR G R B FB T LA 1L G MM 35 1%
7%, ATLAAESA MF; 1 & A TGF-B1 1 Mk
B IR TR A TGRS FB X T o-SMA 113
IEFNEAYER) . R HIX L kb T FOIR AR FB g%
=4 TGF-B1, MiA=4 bFGF. ifij F.4 #l bFGF fig
il o-SMA FIFRiL, HEBIEH TGF-B1 Hrikrifi:
Hl . Kato 250945 i bFGF X} L FB 26 74 o728 () 5 i
FAMAGILXT A MG FE R . 5 & s R =40
B, B4 bFGF I iE 5% 9% 10 4T 4E 4l i % o
SMA RE % T AP OFGF difk)5, FB
X o-SMA HIRIE WA BF 4k b1 bFGF
REFNHI SR & i, Ik /D R5 3701 bFGF (1) 5 R fig
PSR IR B A e IR EEAN R 45 5 th 140 e i)
Fitk, LLK FB 540 M /5850 AR B T Al i e+
Z AR EAE SR FE WA R AT C .

A @R HTCF £59%, RIARIRE 1 bFGF
T LA S H AT R % e, KN bFGF fig W] W it
HTCF 145, {HI%A5 & B bFGF 71— i i i 7 1
WX HTCF # R K 1 o-SMA &k, 7
MGG, h3 80 iR 28 & R 53 L g
C T PSR =2y [ 3 o SR N/ (B P D /4
Wb Z R an e AR AR R, Qo] 5 4 i A0 F AT T A
R A i — 5.

£ % #Ek (References)
[1]  Chang L et al. Invest Ophthalmol Vis Sci, 2001, 42: 1531
[2] Chihara E et al. J Glaucoma, 2002, 11: 127
[31  You YA et al. J Glaucoma, 2002, 11: 110
[4]1 Khaw PT et al. Invest Ophthalmol Vis Sci, 1992, 33: 2043
[5] Zhu DL et al. J Hypertens, 1991, 9: 1161
[6] Baudouin C et al. Ophthalmology, 1994, 101: 454
[7]  Skalli O et al. Lab Invest, 1989, 60: 275
[8] Clark EA et al. Science, 1995, 268: 233
[9] Anand-Apte B et al. J Biol Chem, 1997, 272: 30688
[10] Border WA et al. N Engl J Med, 1994, 331: 1286
[11] Denk PO et al. Curr Eye Res, 2003, 27: 35
[12] LilJH et al. J Am Soc Nephrol, 2002, 13: 1464
[13] Bhora FY et al. J Surg Res, 1995, 59: 236



B VK% : bFGF ARE 1Y NS5 F Tenon’s ZERET 4 40 R AL 0% 553

[14] Seemayer TA et al. Pathol Annu, 1980, 15: 443 [17] Cheng B et al. Zhonghua Yi Xue Za Zhi, 2002, 82: 1187
[15] Rao RC et al. J Ocul Pharmacol, 1992, 8: 77 [18] Khouw IM et al. Biomaterials, 1999, 20: 1815
[16] Rieck P etf al. Exp Eye Res, 1992, 54: 987 [19] Kato S et al. In Vitro Cell Dev Biol Anim, 1998, 34: 341

Human Basic Fibroblast Growth Factor may Have No Effect on the
Phenotype Converse of Human Tenon’s Capsula Fibroblast

Bing Xie, Wen Ye'*, Yi-Sheng Zhong, Xi Shen
(Department of Ophthalmology, Shanghai Jiaotong University Affiliated Ruijin Hospital, Shanghai 200025, China;
'Department of Ophthalmology, Fudan University Affiliated Huashan Hospital, Shanghai 200040, China)

Abstract The purpose of the present study was to explore whether human basic fibroblast growth factor
(bFGF) had the effect on phenotypic transition of human subconjunctival Tenon’s capsular fibroblast (HTCF) after
operation or trauma. Cultured HTCF derived from 5 human cataract operation cases were induced by bFGF of
different concentration (0, 5, 10, 20 ng/ml) for 48 h. Then o-smooth muscle actin (a-SMA) was detected by
immunocytochemistry and Western blot procedure, and it could be observed whether there was differential expres-
sion in comparison with normal HTCF. Cultured HTCF stimulated with different concentration of bFGF for 48 h
induced that bFGF could not up-regulate the expression of o-SMA. bFGF from 0-20 ng/ml for 48 h could not
induce HTCF transit to myofibroblast in vivo.

Key words human basic fibroblast growth factor; human subconjunctival Tenon’s capsular fibroblast; o-

smooth muscle actin; myofibroblast; phenotypic transition
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