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(BE] E5 HHAEKKNF(TCR)-B, 76 MMM 0516 & R vh & #5525, AN [F 7 & 1) TGF-B, X £
IS 240 i 0 T (ECM) 19 5 i B AT AN [R5 0, DT 82 el 0 O O i g A 3 . BRAE B 9% 2 4 b T i T 1 Mk . TGF-
B X 4R R 1 AR I BT 40 M 1 52 e TR B S ok BT TGE-B, X A IR B 4l it ECM & 301 52 el i DL BIF 5%
B WFSARRE R TGF-B, %R Ah = 2t 55 55 (1) £ B8 5L I 40 f A KR 2 ECM & s ma . ik RA
2L 52 D 6 T A 0 DA i 2 TR e 3 B 2 ) 6 O 240 b O B T 5 AR RHL3 B 10% I 4F 1 7E (FBS) ) DMEM/F12
i FR LRI Pellet fA S = 2 15 SR A5 B XE A= A R HE S50 40 M 6 A7 35 9% o B 4L 4324 0. 25 ng/ml TGF-B,+5% FBS
ZHF10.50 ng/ml TGF-B,+5% FBS £, 3 5 TH5 52 J5 48 h 1 Ji .2 Ji .3 JAIWL%E Pellet $5 R BRI ML 584k, T
KSR IE 3 JH SR IR AN - 21 e A1 %] Pellet B 35 BT HE4T 5 B0 SUB A 240 5, R 45 48 4 3 -AM/ i Ty
WE 25 ( Caleein-AM/PT 85 ) T O 47 il 2 A5 0 308 T 4G A0 A IS 5T 40 i 1Y 8 1238 5 R AT S8 I 2206 78 i PCR K 4
P25 2 0 A ALK 2 1 43 SO ARG I At L -3 UL 3 8 11 (a-SMA) (SR 23 B B 1 (FN) | T B (Col T ) 1
Col I mRNA Je H 2 [ AYAH X F b dit 5 SR AT SE I 920 € it PCR 5 46 00 40 fitd v £ 1545 1 (KERA ) mRNA 156 fiE
FHE(LUM)mRNA 15Kk, SR FFR5 48 h 1 i 2 JAF 3 Ji Pellet 4l it 24 L AT A4 1< o5 AOKE — B £L ¢ £
AL L, Pellet 3K P34 A 3 21 (0,15 e 19 I J5E 28 2 LA KR B 43 TE 5 19 B 2T 4 200 Jif /0 Je SR BB 19 )30 27 4 40 fifd, IR 3t
8 T UL 20 A TR S 0 3R, R AT Y, B 0. 25 ng/ml TGF-B,+5% FBS 41 F1 0. 50 ng/ml TGF-B, +5% FBS 4%
Fe I A TCHW B 225, 0.25 ng/ml TGF-B,+5% FBS 2H#1 0. 50 ng/ml TGF-B,+5% FBS ZH 4 iy 5C 1= % 43 31
H(33.60+1.65) % F1(30.90+0.78) % , 22 5F G124 X (¢1=0.144 /P=0.887) . 0.25 ng/ml TGF-B, +5%
FBS 2 Pellet £ 55 B %1 o-SMA FN  Col I %5 [ 2235 & LT 0. 50 ng/ml TGF-B,+5% FBS 41, 2% 544 58 it
2R Y (1 gya =4 622,P=0.010;1,, =2.973,P=0.040;1., , =7.845,P<0.001) ,0.25 ng/ml TGF-B,+5% FBS
4 Col | B9FIAEI B E T 0.50 ng/ml TGF-B,+5% FBS 4, 2 R4 G238 L (1, =4.022,P=0.016) ., 7
B 57 K F #1132 38 K F,0. 25 ng/ml TGF-B,+5% FBS 41 Col M/Col T {8 # % F 0. 50 ng/ml TGF-B, +5%
FBS 4, 2% S A G 22 75 L (s = =3 039, P=0. 03831, =3.215,P=0.032) , K3#J5 48 h.1 i .2 J Pellet
FEFe i KERA mRNA F1 LUM mRNA ¥ 2 A 3235 ,0. 25 ng/ml TGF-B,+5% FBS 41 LUM mRNA A %} 3235
I 155 3 I (8] FE < 70 52 W 19 0 50. 50 ng/ml TGF-B,+5% FBS 41 LUM mRNA HIXf 3k T3R5 1 I af ik g
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[ Abstract] Background Transforming growth factor-g,( TGF-B,) plays an important role in corneal wound

healing. The effects of TGF-B, on the synthesis of extra cellular matrix (ECM) vary upon different concentrations.
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Previous studies focused on the effects of high concentration of TGF-B, on keratocytes under the two-dimensional
culture condition, and the effect of low concentration of TGF-B, on the synthesis of ECM in keratocytes remains
unclear. Objective This study was to investigate the growth of Pellet,a three-dimensional model of corneal stroma
cells in vitro,and its ECM synthesis under a low concentration of TGF-B,. Methods Bovine corneal stromal cells
were isolated from fresh bovine eyeballs by two-step digestion by collagenase and cultured using DMEM/F12 medium
with 10% fetal bovine serum ( FBS). Pellets derived fresh bovine keratocytes with culture medium containing
0.25 ng/ml TGF-B,+5% FBS and 0. 50 ng/ml TGF-B,+5% FBS were established, respectively. The morphology of
Pellets was observed under the natural light at 48 hours,1 week,2 weeks and 3 weeks after culture. In 3 weeks after
culture ,the cell structures was observed by hematoxylin-eosin staining,and Calcein-AM/propidium ( Calcein-AM/PI)
staining was used to assay the cell viability. Real-time fluorescence quantitative PCR and immunofluorescence
technology were applied to analyze the expressions of a-smooth muscle actin («-SMA) , fibronectin (FN) , type 1
collagen (Col I ) and type Il collagen ( Col Il ) mRNA and proteins. RT-PCR was employed to detect the
expressions of lumican (LUM ) mRNA and keratocan ( KERA) mRNA in the cells.  Results Cells in Pellet
clustered throughout the culture duration. Hematoxylin-eosin staining showed the mass red-dyed collagen fibers in both
0.25 ng/ml TGF-B,+5% FBS group and 0. 50 ng/ml TGF-B, +5% FBS group, and most cells possessed complete
structures. The death rate of the cells was (33.60+1.65)% in the 0.25 ng/ml TGF-B,+5% FBS group and (30.90+
0.78) % in the 0. 50 ng/ml TGF-B,+5% FBS group, showing an insignificant difference between them (=0. 144,
P=0.887). The expressions of a-SMA ,FN and Col Il proteins in 0.25 ng/ml TGF-B,+5% FBS group were lower
than those in the 0. 50 ng/ml TGF-B, +5% FBS group (¢, gy, =4.622,P=0.010;¢,,=2.973,P=0.040;¢.,, =
7.845,P<0.001) ,but the expression of Col [ in 0.25 ng/ml TGF-B,+5% FBS group was higher than that in 0. 50 ng/ml
TGF-B,+5% FBS group (i, =4.022,P=0.016). The ratio of Col l/Col [ in 0.25 ng/ml TGF-B, +5% FBS
group was lower than that in the 0. 50 ng/ml TGF-B, +5% FBS group in both mRNA and protein level (¢, ,x, =
-3.039,P=0.038;¢ =3.215,P=0.032). The expression of LUM mRNA and KERA mRNA were detected in
Pellet at different time points. The expression of LUM mRNA in 0. 25 ng/ml TGF-B,+5% FBS group increased over
time. While in 0. 50 ng/ml TGF-B,+5% FBS group,the expression of LUM mRNA peaked at 1 week but declined at

protein

2 weeks. The expression of KERA mRNA in two groups were all peaked at 1 week but declined at 2 weeks.
Conclusions  Low-dose TGF-B, in Pellet can maintain the normal growth of keratocytes and synthesize ECM. The
expression of ECM tends to the normal condition after reducing the concentration of TGF-B, ,implying a scarless expression.
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TGF- @, XF £ [ 35 5t 41 fE 1 52 i, 177 S B b 350 43 ) B 5%
JRE G AT LAAE B B8 5 ok B b SE IR, B 2
RORA AT RANERMM OB TR T
Pellet 1A #h = 4 K F2 B B §F 52 TGF-B, 1] LI S 5 ECM
LR (AR R TGF-B, X £ IR 5 51 405
B R A B Y . AW = 4R R R
B 1 o A N R < =7 9 A A X e = W S
FET AN ECMEF 4 Ak 1 52 ), LSRG/ 6493 BT 350
HEAE S, AR LA G ok A 5 vl R B 0 A o R
1 22 5, TR AN )t B ) oy TS 56 ol 468 40 06 52 3 e ) O

I B JR ( collagen type 1 ,Col 1) Ef§ (b It & K
FAT) ; DMEM/F-12 (12 1) B % 3 G 4 1M v (fetal
bovine serum,FBS) ( 35 [E Gibco 2 &) ) ; Trizol iR 57 . 45
W ek K -AM ( Calcein-AM ) B {75 BE ( propidium iodide,
PI) ( Z5[H Invitrogen /A #) ) ; Taq DNA B4 B MLV 3
¥ AR FR (PCR 519 ( HA Takara A H)) ;TGF-B, 4t
B B0 (A21206, 1 : 400) | 3 $i Bl = 1 ( A28175,
1:400) (3£ [E Thermo Fisher 28 A) ; 4t A o-F 3 AL
WL 31 & [ ( a-smooth muscle actin, a-SMA ) #i {&
(ab5694 ,1 :40 , %% [E Abcam 2\ %)) ; %t A Col T FiiA
(PAB10190,1:25, 3 [# Abnova 23 ) ; St A Col 1I
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Pk ( NB600-594, 1 : 50, 3% [ Novous Biologicals 2
Al) s BT N 1 4E 3% #2851 (fibronectin, FN) 4 &
(610078 ,1:100, 3¢ [# BD Biosciences 2\ 7)) . {0 1R 1%
74 (32 1H Therma Forma 23 F] ) 5 & 3 A% i 25 .0 AL (£
Eppendorf 2% ] ) 5 8] & AH 22 B 5 52 | Fluoview FV
1000 BYFOEH Fi 2 A B ( H A Olympus 24 #]) o
1.2 ik

1.2.1 A= ffy L o0 40 B 19 20 85 15 A b = 4k 15 5 15 Y
ANy OB EE B AR IR BR (W B B 52 ), TR &
PBS Yk o i A I N 2 mme B ICA 5, 2 IR SR
(6 ] e Aty A5 J Dt I 9 1 vk 0 IRt A0 £ 5 40 M A VR
BEBl T 25 om” 19 4100 5 35 R, RS iR B4R B 10%
FBS ff) DMEM/F12 85 % He 15 7% o A 4l i 1< 0 /5 1%
PO TR AR AN I 35 21 80% i & IF T AL IF W 1 15 ml
BB $4E 15 em, 1 000 t/min &0 5 min, 3
VE IS B R T S5 2H Y B SR AR R R
ORI Pellet #ERY B F 37 C KPR 2 5% CO, 5 5%
iR

1.2.2 SEE04H #d 09 Pellet B85y 0. 25 ng/ml
TGF-B,+5% FBS 411 0. 50 ng/ml TCF-B, +5% FBS 41
PEAT R % B RARW, 23000 T HE 37 )5 48 b1 Jd .2 Ji] .3
SRR BEAT R S22 5 . T A ARG PR WL 45 I 1]
HYIE S A EE 5% o

1.2.3  Pellet 15 A1 (% B P &5 22 W i IR
L2209 HEAT B 97, T Pellet BERIEE 37 )5 3 J I 5
PR A% Z2 R E , ARG WK A7 AL i A
S pmEY) R, P OR B 8 G BEAE  O5 ORORE -
LY, BRSO WU T IR IR, WL %K Pellet
HERY (T8 A R 25 F A2 4k

1.2.4  Pellet £5 #Y rp 20 Jf 36 ¥£ 00 & 2090 F 2 4>
Pellet # B 1% 37 f5 48 h 1 J& .2 J& .3 JH 1E Pellet #5 BY &5
O H I AR B ) Calcein-AM, % & 20 min, DMEM/
F12 B SR 3 W, FR5 A B 1 PT 3 500 A 00 58
HEE 5 min, DMEM/F12 K38 B i 3 R fEHOLH
LA U T LSS AN B % M, 94 JH Tmage Pro Plus
5.0(IPP 5.0) B A I 5 s 4 I [] 2 78 T 40 A i AR (8
YOG , & LA B A 6] s 4 e T3
1.2.5  Gee st a0 i A 7 kA I Pellet i o-SMA |
FN . Col I Col M Wik T Pellet HLRIEE R )5 3 &
AW, ZHR B R 2R BB M R A
U = B S0 2 min (RT3 $03% H, 0,0 F 15 min
TH R N TR S AL 16, 1A B 23 B 10% 5P 1M ¥ =5 I B
P 20 min , i INAR R 1 —H0 ,4 C I & 1 5%, PBS % 3
U MAR B 400 B 45 min, PT 4 12 min, PBS ¥

VS WE T A, EEOGF A S A BB T WO
MR, A IPP 5.0 FfF 3155 s i 15 1 7 op 4 48 9l
MR WG (A) (A 2 T AL, — 2 L (E B0 %
FEH M RLE,
1.2.6  SEHF 3% 06 B PCR KM Pellet H o-SMA |
FN . Col I .Col I . K:RRMH A 1 mRNA 1 3R35
A RF Pellet $5 35 J5 48 h 1 J&] .2 JE4RHLE RNA, I
UK 2 o Bl JE 2 BEOCHR [ 5 ] /9 5 16 E AT SE 2ok
EH PCR K, HAYHEE A o-SMA FN Col T \Col I 3
i B2 (lumican, LUM) | 4 35 19 ( keratocan, KERA)
SIW) A L3 1,45 KPR AR ek A 27 i

%£1 PCR3|#FEF

H i 2 SIWFH(S"-37) J BURJEZ (bp)
a-SMA 37 : CTAACAACGTCCTCTCCGGG 266
T ilf : GACAAGAGAGCAGGGAGTGTC
FN 37 : CACCAACGAACTTGCACCTG 161
Nl : CTGATCGGCATGGACCACTT

Col T 7 : TTCAGCTTTGTGGACCTCCG 127
Tl : CGTTCTGTACGCAGGTGACT

Col T 37 : TGAAAGGCCCAGCTGGTATG 223
Tl : CCATCATTACCTCGAGCCCC

LUM i : CGAGGTGGGTTCTTGTCCAT 134
T ii#: GCACCGCCAATTAATGCCAA

KERA 37 : CAAAGGTGTTCATGGTGACCG 162
T : ATCGCTGAGTCCTGTGTCTG

ACTB 7 : GCAGAAAGAGATCACTGCCC 210

FiE: TAACGCAGCTAACAGTCCGC
T SMA 35 JILALZh 28 195 FN: £ 4 1% 3 8 (95 Col 12 T B
Col II : I #9 Ji¢ J&1 ; LUM ; 1k Jli 58 s KERA ; /5 575 [ ; ACTB . -l 3 &

1.3 Giit20rik

K JH SPSS 17.0 Geit 2 BAF AT Gt o b o A0F
UKL bR BB IE PR 2 W K I S IE S0, LA ats
TR ULE A Levene K56 5 2257 . R ¥ #5704
B T W K 5T 31, 0. 25 ng/ml TGF-B, +5%
FBS 415 0. 50 ng/ml TGF-B, +5% FBS 41 [a] 4 fs 5E. 1=
K, Pellet K5 7 i 7 1 o-SMA | FN | Col T Al Col 1I
mRNA K H AR R X 3235 5 1Y 22 5 LU RS R k7 A
A ¢ K 5 R A 43 A W 5 25 KLt ,2 4 Pellet
R Fa45i% h LUM mRNA fl KERA mRNA 7£ 3 4[]
SRR 28 S LU R W IR R 5 22 00 7, 2 T LU 3K
R LSD-t K50 o R B A i, P<0. 05 S22 R
Gl E L

2 H#R

2.1 Pellet BRI B9 A= K 1% B0
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(E) (F)

1 Pellet 8 4 K{FR
A:0.25 ng/ml TGF-B, +5%
FBS 20 15 9% 48 h JE i 40
Al B:0.50 ng/ml TGF-B, +
5% FBS 2015 3% 48 h 41 g
SEHRAERK  C:0.25 ng/ml
TGF-B,+5% FBS 4115 5% 1
Jl Pellet #5 R L %5 5K 4
@ @ D:0.50 ng/ml TGF-B, +5%
FBS 445537 1 & Pellet 5151
51 B R A 0.25 ng/ml
TGF-B, +5% FBS #l 4k
E:0.25 ng/ml TGF-B, +5%
FBS 4 5537 2 J& Pellet 5151
L2l =W F: 0.50 ng/ml
TGF-B,+5% FBS 41 85 5% 2
J& 5 [6] B [8) &5 0. 25 ng/ml
TGF-B,+5% FBS ¢4
@ @ G:0.25 ng/ml TGF-B, +5%
FBS 4H 3% 3% 3 J& Pellet 5151

R H:0.50 ng/ml TGF-B, +5% FBS 41153 3 JH 5 [7l W [] £ 0. 25 ng/ml TGF-B, +5% FBS 4142k

0.25 ng/ml TGF-B, +5% FBS #1 1 0.50 ng/ml

TGF-B,+5% FBS 411y Pellet 1 %I ¥4 75 15 72 5 48 h JF
WHRAAER B 525 1.2.3 JA Pellet 51 Y i) 45 14 34 F2
E (B 1) ,2 A4 Pellet BERISMIL - ICH] & 22 5.
2.2 Pellet BRI L2 R IR AKE P20 e 5 7]
W, Pellet 3k PN 344 K 12 21 €0 9% Y 1 I Dt 21 4 LA S OE
SRR A N D1 B2 N7 A Do a4 R 7 o | AT T
JROTE A5 I, 200 M s A, A B A R 2, R AT e L (H
AT5 ] DL 43 41 2 IR S 42 (18 2) o 2 A4 [A] Pellet 45
R 25 40 o i 22 5%

(A) (B)

B2 Pellet HAZEFMWMHPEMNARREFEHLE (HE x200)  #]
LR A 2T TR Y A I DT A RS S ) 3 20 IE A I 2T 4 4T (4T
i k) AR SR RAF A A (PR R ) A:0.25 ng/ml TGF-B, +5%
FBS 4 B:0.50 ng/ml TGF-B,+5% FBS 4

2.3 Pellet BEARY A WHOLIT I £ BB T R

Calcein-AM/PI U {8 J5 76 O H #5 2L 5 WU F
AT UL, B 55 SR B R) B A K, Pellet 58584 rh B8 T i 2T 2
Az 2 B A (& 3), 0.25 ng/ml TGF-B, +
5% FBS ZH 4 ff1 5& T2 % Jy (33.60 = 1.65)%,
0.50 ng/ml TGF-B,+5% FBS 444 T-% K (30. 90+
0.78)% ,2 M AN AE T- %1 22 R B G2 E X
(t=0.144,P=0.887) (& 4),

B3 HAAHELERMET Pellet £ B 1 35 4 Bt 5k I ( Calcein-
AM/PI x200) &% 5¢ 6 A7 MM, 2L 98 ABET- 4N A
0.25 ng/ml TGF-B, +5% FBS 4135525 48 h o] W/ T- 41/l B:
0.50 ng/ml TGF-B,+5% FBS 414552 )5 48 h 56T 4 Jfa 5 422 305 [ i fia)
£0.25 ng/ml TGF-B, +5% FBS 41 C:0.25 ng/ml TGF-B, +5% FBS
HEEFIG 1 AR F )5 48 h U FET- 4 m D:0. 50 ng/ml TGF-
B, +5% FBS 41553 J5 1 J& 36 7= 40 M 5% 3 W) i ) 45 0. 25 ng/ml
TGF-B,+5% FBS 4] E:0.25 ng/ml TGF-B,+5% FBS 41} )5 2 i
TET- AR — 4 m F.0.50 ng/ml TGF-B, +5% FBS H 555
2 JABET-ANMIRCHE — B G.0.25 ng/ml TGF-B, +5% FBS 41 k%
FJ5 3 FZET- A BRI H.0. 50 ng/ml TGF-B, +5% FBS 41
RFR)G 3 TR A0 T 40 e K W 8
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F2 &4 Pellet HEEESZAE A E 2 LUM mRNA #3F %55 2 H L8 (xxs)

1O —#-0.25 ng/ml TGF-B,+5% FBS 41
iy it
—ogk 0.50 ng/ml TGF-B,+5% FBS 41 Y B35 5 AN [ 1] &5 LUM mRNA AH % 2638
S T 45 FEA G - -
Pvrt 1 48 h 1 2 8
*“lj 0.6 / 0.25 ng/ml TGF-B, +5% FBS 4 9 1. 150+0. 041 3.986+0.036°  4.583%0. 150"
E 04} = 0.50 ng/ml TGF-B,+5% FBS 4 9 1.350+0. 054 4.199+0. 062 4.035+0. 190
= 02} ij‘;‘;F,,}gﬂ =0.127,P=0.730;F;; =61.385,P=0.000. H5&HAHANKEFEE 48 h i, P<0.01 ( #FH
P 1 1 ] R 2500, LSD- K55 )  LUM: SEJE R BE ; TGF % (b A= K B F s FBS : fig 4 Il ¥
48 h 18 2 3
FigrIR I £ 3 &4 Pellet A EE /5 AR A A &5 KERA mRNA 183 5 ik B H9 LL 87 (x+s)
B4 BEFEARRES2 ANEHAR 3 fo— K 7% Ja ATl B ] 85 KERA mRNA A X 35 1
TCEMEEE 2 441 Pellet B ) o 48 h 1 21
16 4 I 8] A5 40 0 BB T 26 2 B 5 B 5 0.25 ng/ml TGF-B,+5% FBS 4 9 1.200+0. 085" 2.624+0.216 0.732+0.014*
T 0 A K T B 4 D A 2 A 20L 0.50 ng/ml TGF-B,+5% FBS 4 9 1.300+0. 098" 3.843+0. 030 0.340+0. 048"

FET 20 W B 4 Sl
15 FBS: iR 4 i i

TGF: ¥ fL A K W

2.4 K4 Pellet BERY v 25 H i 38 R 1) 2R 3815 0

Pellet #& &1 1% 3% 5 2 J&,0. 25 ng/ml TGF-B, +5%
FBS 4140 g 7 «-SMA FN .Col T I Col T mRNA g4 AH
X} F ik 54 Bk 4. 840 £0. 502 4. 400 £0. 480 2. 360 +
0. 180 #129. 630+1. 130,0. 50 ng/ml TGF-B,+5% FBS
4120 o-SMA (FN (Col T 1 Col Il mRNA ) #H X} 3%
KRR 2. 240+0. 830 ,5. 470+0. 280 .2. 830+0. 210
F140.280+4.260, 4 b lb K 22 R B A G it B X
(toun=4643,P=0.013;1,, =-3.395, P =0.028; 1, =
2.943,P=0.042;1.,, =-4.183,P=0.016) (& 5).
B35 )5 48 ho 1 J& .2 &, Pellet #i % i KERA mRNA HiI
LUM mRNA ¥4 %35, 0.25 ng/ml TGF-B,+5% FBS
2l Pellet BEAYHf LUM mRNA [ A X 35 3k & bifi 5% 57 B
() Fy A2 K T 28 T 1S L 55 5% )5 1 F .2 Al LUM mRNA
A FA IR & T IR )G 48 h, Z R A 51t
2% Y (¥ P<0.01) ;0. 50 ng/ml TGF-B,+5% FBS 4]
Pellet 7% i LUM mRNA BT RIBEAERE 57 )5 1A
BFABIEAE 15555 2 AR TR, B B m TR G
48 h, Z S WA BT L (3 P<0.01) ;2 441 Pellet
Bl KERA mRNA [0 R IR 7R85 5 1 JR i
R, I & T RIE 48 h MiIkE 55 2 i, =74
AHitaeE (¥ P<0.01)(£2,3),
0.25 ng/ml TGF-B.+5% FBS 21 5 Pellet ERIIEE S
&3 0.50 ng/ml TGF-B+5% FBSAL 2 44 o-SMA FN
Coll.Col I mRNA #8 3¢
RABIE SKAM
0.25 ng/ml TGF-B, +5%
FBS 4H [ %8, P<0. 05 (il
SEREAS ¢ B, n=12)
SMA: F- # WLAL 3 & 115
FN: 41 4k 34 355 11 ; Coll . T
T e 5 5 Col I R I J5% s TGF 86 b 2 6 PR 7 < FBS  J 4 1 37

(o)
==

a

IS
o

mRNA FHX} ik 5
o
(=]

a-SMA  FN

R Ji 220017, LSD-t K5 )

FEFy =1.652,P=0.235;F ., =11.313,P=0.001. 54 [ H N IRJE 1 J& &, P<0. 01 (# H
KERA : ffi [ 2 1 ; TGF . % b A= | B 7 s FBS : Jiig 4 Il 75

2.5 KU Pellet A% H Y H B KB O
B3 )5 3 J8,0.25 ng/ml TGF-B, +5% FBS 41 Fl
0.50 ng/ml TGF-B,+5% FBS 24 Pellet f il tf o-SMA |
FN Col I \Col 44 F3k , oG b £ 47 4 10 il i
THRGEIOE . BOCHM LA BT v W
F B SRS ) Y ZE K Pellet #55 H o-SMA [ FN (Col T |
Col I 25 1 3 3k 1% %¢ Ol 5i J3 AN %€ Ot i B0 W) 8 184
(K 6), 0.25 ng/ml TGF-B,+5% FBS 4 Pellet #& 7l 1
a-SMA [FN | Col I & 1 iy AH XF 3 ik & 4 3 & Ik F
0.50 ng/ml TGF-B,+5% FBS 2,0.25 ng/ml TGF-B, +
5% FBS 4 Pellet f71th Col I8 [ By X F2 3k 5 W] B &
F0.50 ng/ml TGF-B,+5% FBS 4 ,2% B E St E
Yty =4.622,P=0.010;1,, =2.973,P =0.040; 1., 4 =
7.845,P<0.001 ;1.,, =4.022,P=0.016) (3 4) .
2.6 4] Pellet f %I rft Col M/Col T 3235 Hifl A1k
16 B K 5 57K OF ,0. 25 ng/ml TGF-B,+5% FBS 41
Col T/ Col TH.AE K 13. 640=0. 870, B AL F 0. 50 ng/ml
TGF-B,+5% FBS 411 15.170+0. 060, 2= 554 45 it 2
BX (1=-3.039,P=0.038), £ H £k K¥F,
0.25 ng/ml TGF-B, +5% FBS 4 Col M/Col T H.{E KN
0. 680+0. 200,0. 50 ng/ml TGF-B,+5% FBS 4 Col 11/
Col T H.fl y 1.51 £0.400,0.25 ng/ml TGF-B, +5%
FBS 41 ffj Col MM/Col 1 b {4 M & ik F 0.50 ng/ml
TGF-B,+5% FBS 4, 2 5 A i it # & L (1=3.215,
P=0.032),

3 g

3.1 TGF-B, 1%k ECM 7= A fy B A 3o 2
AR 08 22— R 5 1 2l A 6 B N A B
B HE A RS I T AN Y B AL, BRI RCZT A A A 0
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3t 8 ( Calcein-AM/PI x200)

TGF-B,+5% FBS 41 Pellet B i 4 ot o-SMA % ik

FBS 4 Pellet B H Col 1 F k51 F 0. 25 ng/ml TGF-B,+5% FBS 41

R4 EHRF I FEAH Pellet #E i «-SMA FN . Col I Col ME A RIXEHLLE (xs)

E6 ERF3APLAMEERHMETSA Pellet {2 th «-SMA FN Col I ,Col I K ik I & &5 KU
# 41 Pellet # R 1 «-SMA [ FN [ Col [ ,Col Tl 45 [ i 32 1K 35 S G 5¢ %, 4
MR RLTA5E % A0.25 ng/ml TGF-B, +5% FBS 4] Pellet £ % th 45 /b £ o-SMA ik B:0.50 ng/ml
C:0.25 ng/ml TGF-B,+5% FBS 41 Pellet 71 rfa 1]
UL FN 35 D:0.50 ng/ml TGF-B, +5% FBS 17 I, Pellet # %) tfi 45 /b FN ik
5% FBS 4 Pellet # I 45 K it Col 1 £ik F.0.50 ng/ml TGF-B,+5% FBS 4] Pellet # 5l ff 45 /b4t Col [
ik G:0.25 ng/ml TGF-B,+5% FBS 4 Pellet # 5 45 K im Col I ik

P03 16 2 fi T 20 40 [
5, [ B s 2 3 SO R 2T 4
b e 3 R
F TGF-B 7 Wi 3L 3 ¥y
£ A TGF-B, . TGF-B,
M TGF-8, 3 A~ AL, 7¢ ff)
IS5 o 45 49 18 5 ok R v S
LA TGF-B, 1Y i 454 H 5
W, A BB IEIR | K 20 Y
T4 A F RS JoT 4 e 3
A, RV L I AR R I
28 it 45 L 3 Ak A B 2T 4 4
i K UL S 2T 24 40 ik, A v fif
ECM RikA 3 £ 9 57 % DU
P A LR E S S TR
JES 453 455 1 5 B 77 A 1) ECM
F1,Col I .Col V . Col VIZ£
JEIEH A ECM 1 BT,
Hr L Ll Col 1 fx @,

E:0.25 ng/ml TGF-B, +

H:0.50 ng/ml TGF-B, +5%

i Col M .FN ., a-SMA 4l

205 A a-SMA FN Col 1 Col 10
0.25 ng/ml TGF-B, +5% FBS 4] 12 0.160+0.082  0.250=0.074 7.070+1.750 4. 8400. 100 SRR AL B B RS
SF- S 4] [ 5
o.{;o ng/ml TGF-B, +5% FBS 41 12 0.990+0.300 0.600+0. 190 2.980+0.200 5. 4200. 080 W R £
¢ 4.622 2.973 4.022 7.845
A~ Bl 7>
Py 0.010 0. 040 0.016 <0. 001 Jih Col I 27 & 4 >, i

TE :SMA -3 WUNLSH A 1 FN: 47 4R 3 28 1 Col 12 1 BB J5T; Col T T Y JKE JiE; TOF: #e fb A= K [ 75

FBS: Jify 4 1L 3 (B SZAEAS ¢ K58 )

A= oA DL R A0 B PR B R, ECM Y S i DL AR A ot
b A i 22 4 0 240 P R A B ()RR S JR) b e R B
PESER o R b R AR S L AT Y 41 IR A R R
AR IE AR K [ 52 3 1] B 18 A 7%, B 4 5 8% 1Y SRR OIK
IS T BB 1 B2 B R B SR AR X I A X
B LR 0k T B R A RS Sl A vl RO 2O R
AL A0 0 2 A TG IR, D P DX R O B AR R
RETHS ~6 )2, B0 R RE & Bz 4 M Y 58 4 7 4E 1
52 o Bowman [ LA SR 45, B3 il B R 40 1) R 2R
FIERR IS I 0] H A 35 BT 440 i T 3 W 1 G D i E G
RN A, BT LA TE M O A SR AR TR B UK A MY
ORI S R A B TR 5 5 S MR TR R 1 i
K. Z25MBEAG 18 E0NAKHEFAH TCF-B £ K
A BB AT A A0 A KR 2 A i A
R-lo SN A K B 7 A N B AT AR AR K 5%
Hr  TGF-B 2 5 ffy B4 3 18 52 v £ FR 35 J5T 48 i 7y 184
A FERE S 3N LB EF 4E 240 B 7 43 4k VECM i) 3 3 5%

Col TN (5 T 80% LA I+, ik
EFE BT Col M/Col 1
9 ECAEAR /), B A B £
BERIEIY LR, Col TAE ECM () B4 5 ™, %
F Col I/ Col T Ay LL B4 K, J2 g B M9 IR IE 180 H4 A
BEZ—o AWFEH, LB fE mRNA JK P38 2 3 H K
3F-,0.25 ng/ml TGF-B,+5% FBS 24 Col Il /Col I Lh1H
FIE T 0. 50 ng/ml TGF-B, +5% FBS 41, 32 B I 5 4t 11y
TGF-B, B [n] T 7 4 1E % (1 ECM B4y o FATTZ Bl A
521 ,0. 50 ng/ml TGF-B,+10% FBS 2 Col I .Col |
AN 235 B K T 1. 00 ng/ml TGF-B,+5% FBS 4,
0.50 ng/ml TGF-B,+10% FBS #4 Col M/Col T FL{H Hy
0.590,1. 00 ng/ml TGF-B,+5% FBS 24 Col M /Col I Lt
{8~ 0. 62471 Karamichos %“” I S T
TGF-B, ¥ 3= AN A I i 47 4k 40 it ( human corneal
fibroblasts ,HCFs)4 J& J5 ¥ £ i) Col M/ Col T AR %
X BREH CORES N TGF-B, ) Jh 1 2. 1 4%, 2 BLW] W i 41
defl s, AT Col M/ Col 1 HAH 15 Wi LA
ANTE] S R T 15 37 2500 B s J7 2 AN ), B Col T/
Col T HL{R 23K a2 — B, RITE 2T 4 AL W b iy 355
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FWy i Col T/ Col T L AR B .
3.2 A B E TGF-B, % ECM 1Y 52 i

TE AE RS 57 O A0 Tk 50 200 i 1 A5 B oy | Etheredge
a4 R 2 ng/ml TGF-B, {55 10 d, % F§ Western blot
PLRE 5 K I 21 20 g Col T A1 Col M4 ik, Jester
%1 ng/ml TGE-B B35 A1 BRAE AR 72 b, R
JH Western blot 758 GBI 2] ECM B3 (o-SMA) 9 F&
Bo H 2 ANSEER 7 JC I 3 SR RIS 00 T AT, B
MY ECM B 43 A 58 4, Jovk & 1 AL TGF-B, it & ¥k
JEARE X ECM & U 2R o [a] i), — e SR T =
A 35 572K U I AS R FLSERALL N A BB A AR PR AS .

TE = 4 ) ot | Karamichos 25" g 4 15 i 1)
0.25 ng/ml 0. 10 ng/ml f#) TGF-B, 5 10% FBS &% 3
HCFs,4 J& 5 R 6] 42 50 05 5 G HOR K I ECM 1 5 1%
T, 45 R L Col T .Col V . Col I .FN «a-SMA fy
KSR R TS N TGF-B, (9 X B2 i 35 38 . (B¢ T
0.10 ng/ml TGF-B, b 58 T s B4 /& 55 TGF-B, A kb 4%
(1) TGF-B, 1Y il £F 4 AL VE HT , H rp — JUBIE 55 45 28 R )
0.10 ng/ml TGF-B, 4 5%F B 4] Col 1 i1 Col I ()35 ik
1% &0 B Col M/ Col T BAA #EAT HA , PR T TG 4 W i ot
IR T TCF-B, 3 30 R IR AL 0 B2 B2 5 o5 — T 5%
W52 1 17 TGF-B, 5 TGF-B, J ¥ T Col M /Col 1
S5X A HE R 2.1 1.4, FF1I0 K TGF-g, HA )
il £F 4E AL A T o T 56 T 0. 25 ng/ml TGF-B, (1) #F 5%
M g A6 T3 E TGF-B, 544 R C XJ RS = 4Efd 7Y
AIRZI , I ARARTT TCF-B, o i A B A8 A0S HAR R F) 20
3.3 fRFTE VK EE TGF-B, %) A R I 5T 40 A S A Ak
ECM () 52 i

Karamichos 45" fl F 55 i 2 W1, 76 14 S = 4 15 5%
AL TGF-B, ¥ HCFs & i ECM B A7 I ] #1577 &
WA . TGF-B, 5T ¥k B >0. 50 ng/ml ] 2 ff 25 14
a5, TS M) = 455 FR B A b 1 SE R 25 R, S B8O
r, BASF 5T & B 0. 50 ng/ml 5 0. 25 ng/ml 2 4~ i &
WL TCF-B, AT HETE . AW 50 vh i B 2H 205 3L 2
Ay NG RE DGR I 25 SR R B, kR 2 B Y TGF-B,
VE TG 20 M 245 1 A 20 i sE T2 %0 o B 22 5+

AHFR B, N MR 4 B (human corneal
keratocytes, HCKs) 7£ 1% FBS 5 JC FBS M4 = 4k 8%
FRAME N e 4 5 DR AT 2 B AN 43 AL g HCFs, SR,
10% FBS RE{& 1 N5 JE J57 240 M H 7 1k 6 AU 5% A8 i 5 52
F T 20 Ak S R 2T 4k 20 M S UL R 2T A4 A et
Karamichos %“9- b 4 A S L R 40 e AS W) 5 i FBS
FICT G ECM (1 22 5%, K B8 HCKs =41 Col T |
Col V ¥ 75 F HCFs, ifif HCKs /=4 5 Col I # % T

HCFs, AT Ym0 WF 55 v 0L 4% 31 10% FBS W] {¢ iF
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JR B B R, B T R AT AT L AR
FETHL 3L B AIG Pellet B FBS 5 1 DL 4% £ JIEE 35 7 20
JHL A5 15 R B, TR ABIE 5 48 G A 5 RS T A IR 4B AR
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TGF-B,{k #h Pellet K5 37 J5 2 J& 41 ffg A& K 1% &0 52 €,
Col T mRNA [ & B # %4 Col T mRNA B A&
W55 H 5% FBS+0. 50 ng/ml TGF-B, &4 Pellet 1 5
3 JE A AR KR HES AR E , ECM WA 5 .

ARWEFE LR R ,0. 25 ng/ml TGF-B,+5% FBS 4
Col I £3A8 W % & T 0.50 ng/ml TGF-B, +5% FBS
4 ,{H 0. 25 ng/ml TGF-B,+5% FBS ZH 1 a-SMA [FN
Col T 223k & ¥ K F 0. 50 ng/ml TGF-B,+5% FBS 41,
$275% 5% FBS+0. 25 ng/ml TGF-, 1 I T £ 1K 35 J5i 41 g
5 {1 37 R, 3 T L I KT 3R 9 HCKs £ A B
1652 T AR T2 — B0y, RDAR 1] T JC IR AL 18 52 5 1
5% FBS+0. 50 ng/ml TGF-B, | 5 HCFs /E A A, F 3
FRIRALEE o IRl AHE5E 0. 50 ng/ml TGF-B, +
5% FBS 4] Col M/Col I (¥ L{H A 1.51,0.25 ng/ml
TGF-B,+5% FBS 41y 0. 68, 5 # 7] 15 4] ffj M5 5 Jot 4%
Ji 483 ) B DGR Ak 18 &, iX 5 Karamichos 28" i fF
FEEE A — 2, LUM Fl KERA 2 ff 38 Fiop 3R
Bk 2 F 50 3R A8 SR, LA A 42 A T 4T 4 EL AR
AR LT At 2 8] ] B2 45 A 2 D RE L, X A R ER BT ECM
s e T B AR WESE R 2 AN ITE B SRR K
TR 3 2 AL PR ) 3k, R 7R B % 450780 o i 40 i 3
HLATE B A M5 E o 4 A R Y

AR WE 5T AE 1A 5T 3 Ak b RS T T kR
TGF-B, it vk i, Ak 7 S8 50 45 48, IF iU B 40 1 #f
HR S T T IR A8 52 AR A0 S5 14, S i IR TR T A R
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