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The effects of connective tissue growth factor on bovine lens

epithelial cells in vitro
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Abstract Objective This study was to observe the effects of connective tissue growth facto\r( CTGF) on migration and
transdifferentiation of bovine lens epithelial cells ( BLECs). Methods The culture and identification of BLECs adopted the
method of Hu ( reference 1). The 2 — 3 passages of BLECs were collected and used in this experiment at the concentration of
1 x 10° cells/hole. The free-serum DMEM containing 0. 1 ng/L,0. 5 ng/L, 1. 0 ng/L of CTGF was added into medium for 24 hours
in different experimental group respectively,and only equal volume of free-serum DMEM was added in control group. Expression of
a-smooth muscle actin( «-SMA) mRNA and protein in the BLECs were examined by semiquantitative RT-PCR and Western blot,
respectively. The transwell inserts were used to evaluate the migration ability of BLECs. Results The expression of a-SMA
mRNA in cultrued BLECs was gradually increased in different concentrations of CTGF groups. Compared with control group, the
expression of ®-SMA mRNA in experimental group was significantly enhanced (F =66.56,P <0.01). The expression of a-SMA
protein followed the same pattern ( F = 65.43, P < 0. 01 ). The migration ability of BLECs was obviously elevated after CTGF
stimulation under the light microscope. The migration rate of BLECs was considerably increased in experimental group compared

with blank control group (t=51.7,P <0.01).

a dose-dependent manner in vitro. CTGF plays an important role in the formation of posterior capsule opacification.

Conclusion CTGF promotes the migration and transdifferentiation of BLECs at

Key words connective tissue growth factor; lens epithelial cells; migration; smooth muscle actin; cataract

WE HH WEREHHAAEKET(CTCF) 7RI E5HF4 SRk E R (LECs) B M b EM. #
% BRSNS 2 ~3 {04 LECs A A A ML A, TR H S H 2 0.1 x10°,0.5 x10° 1.0 x 10° ng/L CTGF 4b
324 h J5 R ¥ E R RT-PCR fl Western blot #F R «-F# ML E H (o-SMA)mRNA DI R EARBINEML, T8
SRR tanswell NE X LECs WBITRE I HARM, #RE ST AX BAMLL, CTGF G4 B & {2 # o-SMA
mRNA LI EBHMEIEL(F=66.56,P<0.01;F=65.43,P<0.01), T#LIw AP ,CTGF e {2 LECs WEiT, 55 H

MEEAAMHLEZERERITFENL(1=51.7,P<0.01), %if CTGF AR BRI 2R FE4E LECs WAL MT 5, 7/l 6
R BEBEE M (PCO) K LECs 47 B L R A ERIBHSBRPEREREERA,

K
#HES R776.1

J&5 & IR JE i ( posterior capsule opacification, PCO)
2 E N ERESME R B I B R FE IR, A
EIREN 30% ~50% ,JLEJLFZ 100% , B L3,
zEa 0 2 4 K A 7 ( connective tissue growth factor,
CTGF)7E PCO kA e F ERMMEM, H7EH
HUE 8 e 434k DA K 40 it A0 5k BT DT AR A O /R b R

A R A B R E 24 % B (2006 ABA09T )
YEA B0 1430022 I, S RLBE K24 U I 2% B R T fn B B BR R
EIRMEE . E [ ( Email ; ytsao@ sohu. com)

AR ERAT; ARELEME; T8; FRINSES; ARNE
SCHEEERIRAD A X E4ES 1003-0808(2009)12-1068-05

AT HVEA" . ALBR ML CTCF X4 4 Fikik b
2 4 B (lens epithelial cells, LECs) a-F 1B LB E &
( o-smooth muscle actin, a-SMA ) F Xk N T HEE W&
W 35 5T PCO B B AL,

1 #H57EE

1.1 ##
CTGF ( £ [ Peprotech /A ] ) ;DMEM 3555 (EH
Hyclone /% &) ) ; Trizol( 22 [ Invitrogen /A &) ; 16 % F ik



IRELBEEE 2009 45 12 B8 27 B4 12 ¥

& ( HZR Toyobo 24 7] ) ; PCR ¥ 34 (Y (7% [ Biometra

AFE) .

1.2 FE

1.2.1 4 LECs W55 FF 4 LECs R4 EE R S
WICHR[1],

1.2.2 CTGF Xt 4 gy b ¥ B 2 ~3 {4 LECs KX
1 x 10°A/FLH B EHAT 6 FLIE SRR N, 24 h T4 3%
FE¥, i D-Hank 3% 3 ¥, L84 M A & CTGF #yG
I 3% DMEM 35389 1 mL( BB YR 44 0.1 x10°
0.5 x10°,1.0 x 10° ng/L) , X} B4 hn AR & CTGF
LRI MG R o

1.2.3 RT-PCR il % «-SMA mRNA 3£k (1) &
RNA 2 H:LECs ¥ 5% 24 h R E , BfLIWA
1 mL Trizol , & X #i ik % AR $T . 10 min J5 Y4 Trizol,
HIA 200 wL & 45, #8457 ,4 °C 44 F 14 000 r/min B .0
15 min, HX V& 500 pL fn A S8 4K FH B9 5 9 B2 D0 3E &
RNA,4 C &4 114000 r/min & .0» 10 min, 37 % E#,
A1 mL 75% Z BEPE B ULIE .4 C &4 7 500 r/min
B0 5 min, 3 B, il A 20 wL DEPC 7K iR L IE , 1K
BORTERA R (2) 855 3% BN & U B 31T 845
RNase 8 pL,5 x buffer 4 wL,dNTP 2 uL,RNase inhibitor
1 wL,Oligo (dT)20 1 pL, Total RNA 3 pL, Rever Tra
Ace 1 uL,3t 20 uL, JtA PCR ¥ {05, % I 30 C
10 min,42 C 20 min,99 °C 5 min,4 °C 5 min Ik B i
1733 % #1145 ¢DNA, (3)PCR {4} 9" 3 cDNA: a-
SMA L ##%|%5.5  -ACGCCTCTGGAC GCACAACT-3’;
T84 :5° -GATGAACGAGGGCT GGAACA-3’ ¢ 1%
Ja BT B h 374 bp, WZ GAPDH L5 4.5 -
ACCACAGTCCATGCCATCAC-3’; F % 5] . 5 -
TCCACCACCCTGTTGCTGTA-3” , i E I KE N
452 bp, K 25 uL B9 PCR & i f& & : ddH,0 14 pL,
10 mmol/L dNTP 1 pL, 10 x PCR buffer 2.5 nL,
25 mmol/L MgCl, 1.5 L, E#5[#1.5 uL, T34
1.5 pL,#54% cDNA 2 wL,Taq 1 pL, PCR P38 & {4+,
94 CHiZE M 5 min,94 C ZBE 405,56 C ( a-SMA ) |
58 °C (GAPDH) 38 k 40 5,72 C %E f 40 5,31 WIE I
J&,72 CHEAf 5 min, (4)PCR ¥ 3 =ik . ¥ ™
Y14 20 g/L BRAEMEBE IS IR S, T 44N 48 WER |
HRARFF R, X T B E A id 8k R b R o et R
/@l DNA Makerl

1.2.4 Western blot il 4~ LECs § i a-SMA 48 h
EHRERBE BEFEREBTOCKTEE L. MA
50 pL/FL40 B 2 ## WK (50 mmol/L Tris-HCI, pH 7.2,
1 mmol/L EDTA,150 mmol/L NaCl,0. 1% SDS,0. 5% 2

- 1069 -

FHEEE 4N, 1% NP-40,1 mmol/I. PMSF,10 g/L Aprotinin)
UK B E 30 min, B[] 45 Fi& Ik &% MR IT, 30 min
5 i B 40 244 Y . T 4 °C 112 000 1/minB.0> 10 min,
BEWEBCABEMEARE, 60w EF LHET
7. 5% RN MM BERE #E1T Ik, UK B MED
FNCFE L, FERRIET 5% Bilie 95k 3 P b £ 1R
HE 2 h J5, L 1:500 $i «-SMA $i{k 4 CRE S X
J TBST (50 mmol/L Tris-HCI, pH 7.6, 150 mmol/L
NaCl,0.3% Tween20) BERE 3 ¥, H11: 2 000HRP £33
ZHIERMEE 1.5 ho TBST BR% 3 WG, RAN BRI A
DGR, B E X KR ER G 2 min, A,
1.2.5 4 LECs B X% 4B = ard BAam
S 4H TR IR transwell 46 IR AT T LI 2R 24 7L
BEFEAR, A 650 WL & 10% Jif 4 I 5 09 3% 37 %5, 1
transwell /N2 & T LA, TH 2 ~3 L4 LECs JH1L, 1
BB, A transwell /NE P BERENERHA
B 100 L., MTHIREE S 1% 44N 1 x 104/
L, FASEg /N P A CTGEF B 7, AR B E R
1.0 x10° ng/L, 8 h J5¥% transwell /NE & 1 ,PBS iFE
2 ~3 A Gimmsa 5 R E MR NE LR
AR EI B, BB N 4B, FERLIE L S BRI R
40 L%
1.2.6 BEBHYFERDH Western blot #1 RT-PCR
Ik E B 5, 2 IMAGE Quant 2 FF X} &4 0%
EHTWE MEEFTESHFTEERFFRALTR
Bafx,
1.3 SitEhsk

K F SPSS 13. 0 Geit %A AT R It e B
HIABIEY L, x +s FR,TELRWEE 3R A
F 2 W E CTGF I MXf M4 «-SMA mRNA K& H
fE4 LECs 3R 35 () S IA Lo 30k A 8L 1R 3 O 22 40 #T
0] 19 2 H HBCR A Turkey HSD 46 56 ; S2 50 46 5 % FR
HE 4 LECs iE 38 H A L BRI MSL AR 1% .
P<0.05SHERAEGRITEE L,

2 #R

2.1 4 LECs Bylhspis 3

4 LECs TH5 57 48 h ILEE QI &5 7, K/D
A—(E 1),
2.2 CTGF %t a-SMA mRNA 78532 (04 LECs 3 ik
iSp-A

RT-PCR =¥ ik 5 R B, F LT A A 374 bp
Ab B R «-SMA EEE &AW, S B R4 R T
a-SMAK L, 525 [ X B AH L, «-SMA/GAPDH 4%









- 1072 -

96 — 100
Hatae T,Ishibashi T, Yoshitomi F,et al. Inmunocytochemistry of types I-

Chin Ophthal Res,December 2009,Vol. 27 ,No. 12

betal SN E/NE MBS, P E I E K, 2005,
15:316

IV collagen in human anterior subcapsular cataracts[ J]. Graefe’ s Arch 14 kg, 24 M B, 5 SHHAE KB TFERULERETF B 5
Clin Exp Ophthalmol,1993,231: 586 - 590 BHENE LRARESATRERI]]. PEFBEEERE,
8 McAvoy JW,Schulz MW ,Maruno KA, et al. TGF-beta induced cataract is 2005,21(1):179 - 183
characterized by epithelial-mesenchymal transition and apoptosis [ J]. 15 Evans RA, Tian YC, Steadman R, et al. TGF-betal mediated fibroblast
Invest Ophthalmol Vis Sci, 1998 ,39(4):30 myofibroblast terminal differentiation the role of Smad proteins[ J]. Exp
9 Bradham DM, Igarashi A, Potter RL, et al. Connective tissue growth Cell Res,2003,282:90 - 100
factor: a cysteine-rich mitogen secreted by human vascular endothelial 16 Tahashi Y,Matsuzaki K, Date M, et al. Differential regulation of TGF-beta
cells is related to the SRC-induced immediately early gene product CEF- signal in hepatic stellate cells between acute and chronic rat liver injury
10[J].7J Cell Biol,1991,114: 1285 - 1294 [J]. Hepatology,2002,35(1):49 - 61
10 EfL, =3t Bl AaRKEF-B SEGARTE KA TFESELTH 17 Wormstone IM. Characterisation of TGF-beta 2 signaling and function in a
YERPLEI[T]. ¥ YT 5L FIE % ,2004,9: 208 human lens cell line[ J]. Exp Eye Res,2004,78(3):705 -714
11 Grotendorst GR. Connective growth factor: a mediator of TGF-beta action
on fibroblast{ J]. Cytok Grow Fact Rev,1997,8:171 - 179 N
12 Chen MM,Lam A, Abraham JA, et al. CTGF expression is induced by in (U A% :2009 -02 26 f&[A] :2009 -10 -27)
cardiac fibroblasts and cardiac myocytes: a potential role in heart fibrosis ST T o
.
[J].J Mol Cell Cardiol,2000,32: 1805 - 1819 )
13 3k, S0, B, % AR K B F S B | TGE- )
N ia 3 = = = =
(BRI HF 35 )2008 EH SRR EH 112 EXE(—)
[N]SR WU T B9 A8 4% 88 e 0 3 [6] MM Muller 41 i 7 ¥ 57 BE 35 A8 [11]  SE24 T W B B A5 & FR
255 H i 1 R 5 BAR 2
(e 5 ) Sk (53 1 4% (55— %] £ 68

[ 41 ]2005, (01)

(2] S5 R 4 e 1 75 MR 50 o B B 370 A

B0 8 1R A
(55— fEH | kifi%
[ 4£41)2006, (04)

(3] AN R b B R o 4 M 4

Bh 5 SR IG BB
(5 —1E |
[ 44312003, (01)

(4] RREARBILE S G )7 B 5

R
(BE—fE&H]EM
[ 44712003, (02)

(5] MEFI A R (=)
(FE—1FH 2 A
[ 4E 4112006, (04)

[ %1 12003, (02)

(7] % A BB WA B2 400G ) PR 1 A0 8 3
BRHEE

(56— 1 ERM

[ 44112006, (06)

(8] ZEE X AR A b Kz 40 Jifg 38 78 )
MR

(58— fEH Mt

[ 4E 112006, (02)

(9] R HLM B 72 & A Al R fE
Iz 5 2 4 A7

(1]

[ 4E47]2003, (03)

(101 A [al [ 2 BE 95 ) 9845 S B 76 38

MK A R R R g Rk

(5E—1E#& 5 S

[ 41 ]2006, (03)

[ & 17]2005, (06)
[12] B Euna A = 4525 77 6 97
1 FI i G PRI 5%

(%1% ]k

[ 48712005, (04)

KA AR A B LA T ARUR R B
T 22 F 4 JB B B SR BR M 2 A
[E—1EE]HER

[ 4112005, (03)

[13]

[14]  IE % A B8 55 57 40 0 2% B2 A A
=91 5: 507
(% —1EH ] 2w

[ 43712004, (05)

EREB A s ER S
B AE B I TE I R

(% e SR

[ 4F:#1]12004, (03)

[15]

S
o
5
i



