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Abstract Objective  Transforming growth factor B (TGF-B) is a potent inducer of pathological states of the lens
epithelial cells after surgical trauma. TGF B signals are transduced from receptors through nuclei by Smad family members. This
study was designed to observe the expression of signal proteins Smad 4 and p-Smad 2/3 in cultured human lens epithelial cells
(LECs) stimulated with TGF-B. Methods Human lens epithelial cells ( HLEpiC strain) were cultured in DMEM containing
10% fetal bovine serum. The 3rd passage of cells were treated with 10 ng/mL hTGF-B, as study group, and the cells without
hTGF-B, were as control group. The expression of Smad 4 mRNA in the cells was detected by semi-quantitative RT-PCR, and p-
Smad 2/3 was analyzed by Western blot and immunohistochemistry at 0.5 hours, 1 hour,2,8,16 and 24 hours after addition of
hTGF-B,. Results No Smad 4 mRNA was expressed in control group from 1 through 8 hours of culture. After 24 hours
incubation , the expression level of Smad 4 mRNA in TGF-8, group (0. 18 + 0.02) was significantly higher than the control group
(0.39 £ 0.04) (P <0.05). The peak level of the expression of Smad 4 mRNA was 0.72 +0.07 at 16 hours after hTGF-B,
treatment. At 0. 5 hours through 2 hours after culture,p-Smad 2/3 was faintly expressed in cultured LECs both in TGF-8, group
and control group. However,the expression of p-Smad 2/3 protein was significantly increased from 8 hours through 24 hours in
hTGF-8, group compared with control group ( P < 0.05) with the peak value at 16 hours. The immunochemistry showed the
positive brown granulars for p-Smad 2/3 in the cytoplasm at 16 hours and in nuclear at 24 hours.  Conclusion TGF-8,

activates Smads through its receptor in LECs. The signal transinscription mediated by TGF-B, affect in a time-dependent manner.
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TF, WH/RAG, 1P BFA S LRI K TCF-B K
BIRE N 2.3 ~ 8.1 ng/mL, H f 61% N4 15 ¥ 1
TGF-B,") , ABR 9 e i 4 5 3 A LECs o ¥ 41l A
TGF-B, , i & A= [7] i ] 5 Smad 4 #1 p-Smad-2/3 #&
K, B X B Ig AR B AR 1k, Bt 2 #f 7E A LECs
TGF-B, Xt 2 35 Smad & B4 5 o
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1.1 FEEF XA

HLEpiC A LECs £ . A TGF-B, ( Z H Scien Cell 2%
Al) ;B 4 B . DMEM 40 ffg 35 3% ¥ ( £ [ Sigma 2
F) A M (£ Gibeo 24 F]) 3 Trizol RNAsin( £ H
Invitrogen 22 &) ) ;Taq B A BF (5 U/pl) ( LiBER LY
BAAR5IWER(LEBEETAY TRERRSA
FRAR); IW¥EH AL FiE P-Smad 2/3 (£ [H Santa
Cruz AH]) ;/DERILALFE GAPDH (L B A
) s HRP #Ric sty 3 B s EHTAR JHRP 4510 1 90
N TR (L H LA F]) s Envision BRI A
#| (F+2 Dako 24 7)) ;PCR ZH P 11X (9600 & ,PE 2
&) s EYLE R 50T R4 (FR-2000 &, iR HFHE
BRAA)
1.2 RT-PCR # il Smad 4 2 mRNA 353k
1.2.1 #MA4H  10% 4 4F 9% 5 DMEM #53: 48 i
Fi 90% b & BT AT A . B 3 AR RS B9 LEGs,
AR SEES AN ER A . 40 AR KOE R B B A TT I
75 DMEM #5557 24 h (AR 1L, LA
Fe e 3 RN 10 ng/mL TGF-B, , St ERA R VE N, Bk4eE
¥ %30 min,1.2.8.16.24 h, £ 6] & & RT-
PCR il & Smad 4 £ ) mRNA ik,
1.2.2 S RNAWHIERER WESHLNE LA
B, Trizol ¥: 2 BUE RNA, BBk A I RNA SE8& 4, %50
A3 566 BE B E RNA YR ARYE Auee/ A BTN A .
1.2.3 PCR R AP 1 #MAB H AR E A
Sy, &5 H MK S| 5 Y1 Bk /N i Smad 4
(P BE 243 bp) : b 155" -ATGTGATCTATGCCCGTCTC-
3, Fif:3° -ACAACGATGGCTGTCCCT-5* ; B-actin ( =
¥ K FE 285 bp) : F .5 ~AGCGAGCATCCCCCAAAGTT-
3, F##:5 -GGGCACGAAGGCTCATCATT-3 ", X I
&% 20 pL, P33k A Quantity One 4. 3. 1 4%
BT e BRI, U EWERDLE EE S
L FE 5 B-actin P95 5t RO 2% B M 09 LU 1B AE O kR A
FHMEEMENERE., UERERBHENERE
K BEHATEITE S
1.2.4 Western blot 3£l p-Smad 2/3 FHH LA
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AT BRI ET . S AEMTE LS 05, H RIPA G2l
BEMETIE, & Frk L #E 30 min j5 110000 r/min,
4 CE.L 10 min I E3E ., FlHHE D 828 35 500 e 4
B ORRE . ARSE RS RRIRER
1g/L, # K 3 min J5, &L 20 uL £ 547 SDS-
PAGE HiJk., BLIK4T B G R TH B AR #ATH
B, FI50 g/L R F MG, MA—3, 2R
WME2hPRBSTHEEMABREN _H, ZRET
1 h,¥REEE#17T ECL B i, Quantity One 4. 3. 1 {4 Xt
iy i i )
1.2.5 &AL 2E 080 p-Smad 2/3 HEH &KL

TR MONE fr, SEPS B [ 2 . 10% W9 iE #1132 i i
FRT A 20 min, NELSHRE—H 4 CTE®R. m
Envision 7| & F 37 °C,30 min, DAB @1, /KEE
4 MEEH Ao
1.3 @itz hk

SR H SPSS 13.0 Giit M TS AL B . Fr

HMRERNEIERR YL v +s TR, S AILA A
TGF-B, 4k 38 46 F Xt H8 41 [A] Y Smad 4 mRNA F1 p-Smad
2/3 FE$E 3R LECs P R A L BER M SL R A B ¢
K, P<0.05 hERAEGITHE XL,

2 H#R

2.1 RT-PCR ¥l 45 %

RT-PCR £ W A [ Bf [] g5 TGF-B, 1B F M55
FEMIAN LECs 5 Smad 4 mRNA 5 R BoR, SLRA R M
T AhEME A TGF-B, /5 | h ] 15 243 bp(Smad 4) 18
—HWY AR, FAERER 2.8.16.24 h HHi K
35,16 h By ik, Xt 7E 16 h B B 243 bp(Smad
4) 4, 1.2.8 h it 2 AV Smad 4 mRNA ¥ 538
BB, ZRMAFH¥EEN(EL D).

%1 FLRHAFMXEA Smad 4 mRNA £ ERBERBE (rx5)
Table 1 The relative value of Smad 4 mRNA expression in
different time after culture in two groups(x ts)

Smad 4 mRNA expression in different time

Group

0.5h 1h 2h 8h 16h 24k
hTGF-B, ¢ 0.18£0.02 0.55:0.16 0.4420.05 (.72:0.07 0.39x0.04
Control 0 0 0 0 0.67+0.16 0.58+0.03
t 19.00 5.8 14. 16 0.49 -6.02
P <0.01 0.03 <0.01 0.67 0.01

(Student’ s ¢ test )

2.2 Western blot 3 #6545 H.
A TGF-B, J5 30 min, B 7] # 3 3| p-Smad 2/3
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BIRE R 10 ng/mL, & F ARG BKHEH TGF-B i
BRE., AHRLERERBIN T INEYE AN TGF-8, 5
Lh,Bia] i B Smad 4 () RIXHE FOKFEHEE, 208K
224 h, XFHLANFE 16 h J5 4 1 B Smad 4 BYF 43R
iX. 24 h Smad 4 ) mRNA FRAH BT B, fTRE S M4
%l Smad 7 Z KRR B HER, B EE S SHEESR X,
TGF-B, XT & 4M % F 8 A LECs By Smad 4 mRNA fy 3£
FEERBEWNHEBHN., THRESIEY . G55
FEAEZ LHESE T REHEL, EHLRET
SEAE S 1 T ML, EO ARG KEETEL
RE,UEZFH — K8 LU fF 5. Smad & 1 #YX Fh
“HTFIRT BRI - XBEMRAARIN ., TEBRE
TERTBERALTEL, 2 G , EEOBRIENEM
TEBBRIREE ., HIL,p-Smad 2/3 ZERPIHFE SN
ESAMMNMWEEFE L EREER" . &
TGF-B, # M J5, p-Smad 2/3 WEMEXEHE A
LECs P REMNETMUERILMRE, FHRER
FZHAETE R IESIEFH A LECs 2, Western blot &
Jo B3 ¥ ] A U i A KK AF BB BR L Smad 2/3 ik,
TGF-B, MiN2h ZJ5 , il W ERRE S EZE
.16 h Rt RIARIXBIEME, REHLSEFROADLE
ANFE 16 h B, M3 3Rk T I B 1 2 K B ] Smad 4
mRNA B RBE RSB A &, 24 h B}, p-Smad 2/3
WA EMELED MNEXEBRIZARE,
Western blot W5 HRIL B MIFHFEIER. RHAZ
# TGF-B, F¥IE AL/ ,Smad 2/3 KABERIL, N 2T
Rk IR E RS SR, 5 Smad 4 M RIEEAFTE
KEK, BB AR PE. Smads 55 M RIXRE MR
AN [R] | 2H 23 R0 48 i B R[] FT BB AT TE R R B9 3% 4 L,
X— S A RE 5 MR TGF-B, MGl fe L K =4k 3%
MAERAERXR" . RN, B2 EMEE Smad 538
% Smad ZEH R i BA & B AH UG ZER T 5, 535
P MHI1 #0 MH2 Z5 #9384 [E #1840 2L 40 B Smad
B MH1 Z5MIRERB R, XWAIERET HESER
MR

ABFSEITE N TCF-B, J50.5.1.2.8.16 24 h iy 2
2 Smad % & i@ §%, Smad 4 mRNA %% 5% K F DL &
p-Smad 2/3 AR A H#H T FITNE, HEXET, B
3% 2 % Smad Z & 7EA LECs HZEBEF IR
A BN ES R, EHEMNE AR RELR
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