Int J Ophthalmol, Vol.9, No.9, Sep. 2009 www. 1JO. cn
Tel.029-82245172 83085628 Email ;. 1JO. 2000 @163. com

- TERRE -

bFGF &5 A &R £ R AR ig 5 2 P AR ShE S

T B (E A

Lo, 3

RN RE R k'

BB P EITHEETH I E (No. 051564 )
Ve B, (110005) rb [ 3L 2 4 Bk BRI, o [ BE AL R 2E BB 28
VOB IRF) i1 7 R SRR IR R S8R = s 2 (110005) o AT
TAWMHET, PEERKEHBE WERRE ETENAR
BEREER AL (110034) &L T A R, JEFH E 2B A AL 2
EHE A FLIE, &  IRBL =L, Sk S EIR, FENHA
W55 ZE AN JE LT RGER S5 IE RS .

EIREE ILE, &, EEEM, b FPEER RS HTFER
Bascom Palmer #F5% Br ifH & , B35 75 18] : & OGER. kongjun1975 @ si-
na. com; SR ENAN B 2B MW - g AR RO, A B EE AL K24 B R
AR B e < , AR ERBHIG IR  BHIF B 2 T4 30a, WH5E 5 1l
FIN R A T &tk i35 K. zhangjsemu@ 126. com

Y H #9.2009-08-03 {41 H #1:2009-08-20

Activation of extracellular regulated kinase
in the proliferation process of human lens
epithelial cells induced by bFGF

Jun Kong', Wei Kong’, Ya-Lun Wang’, Xue-Yan
Zhang' , Jin-Song Zhang'

Foundation item. Key Problems Foundation in Science and
Technology of the Department of Education of Liaoning Province,
China( No. 051.564)

"Department of Ophthalmology, the 4™ Affiliated Hospital of China
Medical University; Lens Key Lab of Institution of Higher Learning
of Liaoning Province, Shenyang 110005, Liaoning Province, China;
?Department of Ophthalmology, the 4" People’s Hospital, Shenyang
110005, Liaoning Province, China; *Department of Biochemistry,
Shenyang Medical College, Shenyang 110034, Liaoning Province,China
Correspondence to: Wei Kong. Department of Ophthalmology, the
4" People’s Hospital , Shenyang 110005, Liaoning Province, China.
kongjun1975@ sina. com;Jin-Song Zhang. Department of Ophthalmology,
the 4" Affiliated Hospital of China Medical University; Lens Key Lab of
Institution of Higher Learning of Liacning Province, Shenyang 110005,
Liaoning Province,China. zhangjscmu@ 126. com

Received :2009-08-03 Accepted :2009-08-20

Abstract

¢ AIM:. To investigate MAPKs-ERK signal transduction in
the proliferation process of human lens epithelial cell
(HLEC) induced by basic fibroblast growth factor (bFGF)
and to detect the inhibition effect of ERK’s blocker PD98059
on the proliferation of HLEC.

e METHODS . HLEC line SRA01/04 was cultured in vitro .
MTT and [® H]-thymidine incorporation were used to
observe the inhibition effect of PD98059 on the cultured
cells and the synthesis of DNA. Western-blot was
employed to detect the expression ERK1/2, JNK, P38 and
COX-2 protein in HLEC.

« RESULTS: PD98059 treatment at different concentrations

(1,5,10umol/L) resulted in significantly inhibition on cell
proliferation and DNA synthesis of HLEC induced by bFGF
in a dose-dependent manner. The results of Western-blot
showed that expression of phospho-ERK1/2 protein
increased in HLEC after treated with 10ug/L bFGF in a
time-dependent manner, and negative effect occured after
co-treated with 10pmol/L PD98059. bFGF at 10ug/L
concentration had no impact on the expression level of
nonphospho-ERK1/2 , JNK and P38 protein.

¢ CONCLUSION; The phosphor-ERK is an important
regulator of the signal transdution in the proliferation
process of HLEC induced by bFGF.
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BHaY . #0040 B M = S 38 5 3% B ( extracellular regulated
kinase , ERK) 7E 88 P4 il T 4 41 2 4= 1< K] T ( basic fibroblast
growth factor, bFGF )% 5 i1y A SR 7K b Fz 41 i #3 5 of A2
oIk 5 1A A ERKL/2 5 BH W 551 PD98059 Xif
A SR L 2 A B R

Fik A RCIREE L 4B R SRAOL/04 1K 4) 35 5%, R H
MTT b oA *H]-TdR 8 ALK ERK BHET7] PDIS059 Xt
N EBRAR T Bz 41 75 O F DNA & 89 5% 1 ; Western blot
BN RE bFGE X 55 37 i AR A& b B2 40 B8 ERK, c-Jun &
R u B (JNK) , P38 2R 14615 X PD98059 X 34 & A -
2(COX-2) FiEM =M,

R .10pg/L bFGF fig B2 Bl A R b 57 gn a3 A=
1 wmol/L PD98059 K[l fE @ 2 4 i bFGF J & iy HLEC 3%
gl Ho N B AR (P <0.01) . 10pg/L bFGF 7] %
1% ERK {5 55@ 8%, 55 COX-2 A FRIE, KA #£ 30min
Wik 2 = %, oh f5 & W0k 55, ML AE T 8 10pumol/L
PD98059 BHWT ; 10pe/1. bFGF f 3 #8451k ERK, A2 1L 1
EBsERfL INK K P38 Fik TCHA B8 m),

gt A 2 MRS E MG E S L BT ERK #
PR AL XT bFGF J3 B i) A &R b Bz 4l 3 5 B S8
EEEIE AR A R 4l ERK ; COX-2 ; PD98059 ; 11
DOI;10. 3969/]. issn. 1672-5123.2009. 09. 008

FLE  FLES AR, %5, bFGF V5 A gk IR b Bz 4 MM A8 2 o1 48
HaAMeE SRRV . FEIPRHRAL AR 2009;9(9) :1665-1667

087
0 M SME 5 T8 T B EF ( extracellular regulated kinase,

1665



2000 F9 8 $£9%H E9H www. JO. cn
BB =55 :1J0. 2000@163. com

EFRBRRIZE
68i%.029-82245172 83085628

ERK) B 22 245 1% 1 2 1 X 8 ( mitogen-activated protein
kinases ,MAPK) % 5 M lF 2622 — ' . ERK al g4 KA
SRR &N E5t DI N IVAT O VA s QN 411 UK B SN
RE 5L FC T RO L i B A R R
ERK fEZMIBH AT H 017, 55 1A H: 5 A5
2. FRATLLAE A9 0 57 2 W B 1k Wi 27 405 40 g I 5~ ( basic
fibroblast growth factor, bFGF) T il i 1% 4R P £ Fh 7 5
BRI B OIRAE L B L3058 Re A7 R 2T o fk " .
FATIR G IME S5 BB 7E bEGE 1 S A9 A SRk L
Fe AT o B D B Ak R AL R ERKIL/2 7 5 MERH
i 7] PDI80S9 xif A f R A4 |- Hz 20 i 38 5 () S, G445 S A
BhFitt—25 BBES Ak L B iR AR DG A 5 L
1 MEF &
11 HE FRAE SRR F L 40 (HLEC) & SRA01/04
4ifl. NAPCO 5410 %I CO, #5240 (£ H) s 7R M i b ik &
J R TIME & 8 B 2 W B8 OLYMPUS IMT-2; Bio-
RAD PAC 3000 # 1 5k{% ; Hermle-Z383K %I {5 J5, 25 13 55 0>
#l;Kodak1 D BIEEKE (1 oh BRAZ 49 W1 £ 5t ; 25 [ BeckMan LS
3801 BV INAY ; B M 32 H 2 7 Sunrise Remote BEFR{Y .
DMEM 353556 fa4F iLiE 3 (M & Trizol 177 & 34 K
Gibco 23 F] A2 77 ;bFGF ( Sigma ) 5 SP G £ Ab ik il & L S 4t
A EAH-2(COX2) £ 7a BT R A 4 ZFhRic i 9T
B 1eG PR (dbscp il B AR AT R AR s [P HITAR (I
TRFREA A ) s MAPKs i /1) £ A TR B R B b 12 19 971
% TgG PLIE ( Santa Cruz 2 =) ) 3 PDI805Y ( Promega ) 5 H
AT A4l . PDO8059 24k iy Bl - FH — 3L
R (DMSO) 7 ff# , Bt % 20mmol/L F0 10mmol/L 571 ,
DMEM #RBE 1.5, l()p,m()l/l,,—ZOOC e -y
1.2 5% SWishs " ik s T ek ML (05 % A%
MR R R 2 SRAOL/04 . B0t 4 B 69 SRAOL/04
YN, 2. 5¢/ L BREEH LT i an e 2. 3 150ml/L
Ji 4 M 3% DMEM 15 5% i 4 5 40 i 2% 7 28 2 < 10°/L, 43 3]
HERNT 96 FLEE 95 M il 24 FLES R4 T, 4k 45 5% 24h 5,
P oA 75 B IR WG 3% 120 AR AR KR, H&
10pg/L bFGF b ¥4 A 24 b, &b 3R Th 435000 A S [ ik pi
B PD98059 TR 4 AL , 4 ¥k 12E 17 4 S 1% 7 4% 1 Al DNA &
BRI . SERS A Ras A (R MLE B AR ) KR ZH (bFGE
#1) .bFGF + PDI # bFGF + PD2 41 .bFGF + PD3 4 ,bFGF
BYMIE N 10pe/L, PDI,PD2,PD3 4 AR BEIR KM 1,5,
10pmol/L. PD98059 ,
1.2.1 4BBEFE HE9R T % SRAOL/04 21 g 4% &AL 200 L
A F o6 fLIEF R, B —kEk 6 MR AL, L3R
24h, SRIGEALINA 5g/L MTT #F# 20pL 4k 205 F 4h J5
ALK FR, WL RO R SR, A TUHT IR A TR
150 L, iR T IR AR 10min, FIRGRE G880 (X
F 492nm ZEEWSCRE A B, FeAal[1-(c-a) +(b-a) ] x
100% 18 40 B Am i) 2, LA FOmEE 22 % A 0 40 M /% =5 B %t
EFLIAE.
1.2.2 DNA & REEIH T % SRAO1/04 41 it 5 £ FL 1mL
T 24 SLE S dob B — R B 3 D E AL, dhE s g
24h, AbPREETAT 3h HESLANA 1.4kBg ["H]TdR, AbFR&E
FIEY PBS 2 U, fn2mlL. (9 100g/L — 4 ZfE(TCA) ik
B 10min, £ 4RMEME, I B2 10min; 100g/L TCA
2 K xSmin, JTL5E DNA; & FLIIEA 0. 3mmol/L NaOH 0. 5ml.,
TE 60°C &0 T AL BN AE 30min, B A 2 FE, WEME E
CFREFHEENE b 1T  CRET e E I E TN RS
o B INIA KR 10m, TRV RRASCI 52 2 43 4 bk o 80 (epm
1) ;45 2 1L epm/5000 4 K7
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1.2.3 ERK1/2,P38,JNK E G RZH#€MW & 10pg/L
bFGY JC L 37 15 7% T 0% 75 40 M, %3 AA 40 fifi B A & bFGF 1y
TC MLIE J7 383 , WA R R 4390 5,15,30,60,180,360min,,
ZLEEIR IR KR B9 0. 02mol /L PBS hiE 41 3 K, B
Fok& b ISR 20, 250, i A 27 (2mmol/ L
EDTA, 10mmol/L EGTA,20mmol/L Tris-HCL pH7.5,2mmol/L
PMSF, 0. 25mol/L FF # ) 300L, # B #8, 4C & L,
17500/ min 2.0 2h s f5 45 FUEE 5 120g/L SDS-PAGE 43
WS AR R MR B |, & S0g/L A iE HE M
9 TTBS Hf 4] 1h, Jin L S —$H1(1:400)4°C iF %K, TBS
PE 10min x 4 YK, i A S BERAS (1: 2000) FiR#EF 2h,
i 8 7] 5 il T 2T 4 22 B 45 Kodak | D BUEEBE M 30 LR
AT 0RO E . LR ER 3 K,
1.2.4 PD98059 X F 7] L #ixf bFGF ## T A RiK4&E £
KE4ka COX-2 ZAMBEEL L ERK1/2 EAKRIEMN I
Bkt 0t K 3R SRAOL/04 21, ] 2. 5¢/L BRAB TN fLfG
il B LA B . % 150g/L FCS 1Y) DMEM 15 3% 1K 4 3%
ALY T 2 x 10°/L, 15 3% 24h J5 00 L7 K 92, A
10pmol/ L PD98059 5 10mmol/ L [ ] JT 4K 7 b BB 40 AT th
J& , MIA 10pg/L bFGF 4kE207 & 4 i 6h , £ COX-2 Fw
FRAL-ERKL/2 2\ By Rk, 400 b xf BBl (T I 7
ZH) ,bFGF 41 ,bFGF + PD #1,bFGF + [ &] VT bk , EAk 5L
L TRE] 1.

GeitF 23 B - SPSS 10. 0 it St g 7 B PR A0 R, 1Y
B EECR H Student £ K55
28R
21 ABRRE L RMBEERE  10pg/1. bFGF X A @R
& bR s B B W e E R (A1 1 £0.13 vs 0.75 %
0.05, P<0.01) . 1umol/L PD98059 M w4 ] bFGF J3 &h
PN EReIRR L B 2B, HA B 45 4 X (vs A 0.74
0.04, P<0.01), B AN 2k BEAREIPE (vs A 0.64
0.05, 0.44 £0.03,P<0.01)
2.2 N@WkiE E 4R DNA B9& R 10ug/L bFGF 50,
1,5,10pmol/L PD98059 F:[E#77F 24h J5,[*H]-TdR B A
B4 58 4051 1 815,923,667 ,557cpm/5 000 ~4AHE, A &
AR L Jz 40 B i) DNA & R W i 52 2 40 i, 1 wmol/L
PDY8059 X} bFGF J7 s i A SR A& 1= B2 4 g DNA & a4
R 1k 48. 6% , LIl 2007 5L o AR as v
2.3 ERK1/2,P38,JNK RiEZFEH Western blot %l %%
SR, ASRIRIR L J2 g (HLEC ) {R 81 35 37 5 72 Th i 4k
FEEBi AL fL ERK 5 —@E KPRy e R L. M4 T 10pg/L
bFGF i 0t , #i 2 ft ERK & (1 di ik 2547 ffi bFGF 1F R i
() £ ZEE < TN 28 T 00 €0 IR, 30min 34 F1) o 5 0, #7288 6h J7
WES (R 1A mjAEwERR 1k ERK Rk o] B2k (8 1B) o
AR b R B R A R AR T AR 1 P38 & 1 R 3E
BERRTL P38 47 —E RKik . M4 T 10pg/L hFGF HII S,
R L FNERERR L P38 R KRB IRA B E (& 1C, D),
AR M b B A0 B R AR B R B D e-Jun &3 R I 8
fiff (INK) A5 —E K St 263k . Y45 F 10ug/L bFGF
TS, H Ik K FAE O ~ 6h £ BE R WL EiE
2.4 COX-2 B/ B4 ERK1/2 & B 19 % 1% Western
blot #iM 4R /5 10pug/L bFGF 4 G A SRk - 5z
A B COX-2 K 11 ik 89 454, 10wmol/L PD98059 5
10ug/ L bFGF 2L[FEWERIF COX-2 T A K R (B 24) ,
BRI ERK1/2 B (1 £ A EHME (¥ 2B), 10mmol/L if
AIVLAS 10pe/L bFGF L [F{EH T COX2 HHKRIAEW
(I 2A) B ER L ERKI1/2 31 RIABEFE(R (& 2B) o






