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Je EGFR W] REXS B SR b Rz i) 48 5 A o3 A Ay E 2
BOPETVE o A SCWE 9 1 40N 3R AR K TR T (e
combinant human epidermal growth factor, thEGF) Xt K
SUE SR B R 40 (rat cervical epithelial cells,
RCEC) RS FE 1 52 ), S TR A TR B S BE 2 A ey
088 04 SR AL S AL S B AR R

1 M¥5ERFZE

1.1 iR

rthEGEF H1 #C 30T B A R w) $2 41, 46 % >
98% , FLiltt > 1x 10° TU-g~ ' BEZE F1 T (trypsin) ,
Difco = fifr; & JE ¥ 1 % ( collagenase type | ), Wor-
thington 7= it ; —. £} VU 2 R DU AR R (ethylene diam-
inetetraacertic acid, EDTA), Amresco 1= i 3 ¥ 4 5
(transferrin) FIERLFHE, Sigma 755 s RPMI-1640 35 37
3t B4 115 (fetal bovine serum) Al Trizol 32 7 &1,
Gibeo 23 H] 77 it 5 /I BRATT R B 400 it £ 2 1 29T , Santa
Cruz 77 it 5 /Iy BB K BT 2 11 (vimentin) B4, 3%
DURAAE LS B 77 s /AR I, BTN DY 227 28 ) 7
At AL T RORR , S N R 254 KR w7 R R, v
R TEULPH BT 25 4 FR2 57 i o
1.2 ¥

SD KB, $, TR 40 ~ 50 g, IV UK £ 5L H6 5
Pk, SPIE ATIE S, SYXK () 2003-0004,
SPF 2,
1.3 WS EMESR

ZIOCER (3RS N R o ARBER B, JRUE ST
PLHZBT AR 1 ~ 2 mm® A9/NEe, TG TA Hanks “F-fiif
W (E 15 mmol-L™" HEPES, %% 100 kU-L™', 4
& 100 mg- L7', W& R B 0.25 mg- L', pH
7.4) Uk 3, 0.1% 5 E(189 kU- L™ ')7E 37°CHH
& 50 min, 285 HH 0. 2% [P A 37°C AL 20 min,
Hanks e 2 U, AR KRB IR BE 2007 Kok A
2B E SUH SRR T 60 mm B SR LA, 78
34°C,5% CO, HiFiffirhstae . ARKEFFE N A B
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(1: 1) PSR 20, A F1 B 00N .

(A) 24 h ZMFRE 935 . DMEM 55353 (& 10%
FBS) B 5% Swiss 3T3 2l 24 h J5 (45 373E; (B) ‘&
20 {7 40 g 55 573 (cervical epithelial growth medium,
CEGM) : ff HamF12 1 RPMI-1640(1:1) ZH A%, PR8N
7.5% MG JRE R (10 pg- L") FEERAEE (10 mg-
L) EALAT AN (6.5 mg L") ERL#HF X (0.1 nmol -
LY A ki B (150 mg‘L_l)o

3d )G, FERIRIE, H D-Hanks B2 VR 2
HAWEF . SRIG A CEGM 5535, 24 20 it 35 3 Fi &
J& , S F D-Hanks 2259 1 h, SRJ5 JINA 0.025% Jifi 8
it F1 0.5 mmol*L=" EDTA(1:1) W1k, /i CEGM T
BRI SRS B IS B A R EE I (2 B8 Elsdale
AL Gr VEFSE H45 ) B9 100 mm 50 1, s —ACHE
FEWAT LMEAR , 5B 0. 1% 5 0.005 L 7E 34°C
I E BRI 5E WAL (29 1 h), FH D-Hanks e 40
P, P 0.025% IREE FI 5 0.5 mmol - L'
EDTA(1:1)7E 37°C M4k 10 min, 400 B IR A VLIS
FOPTEIFAE CEGM Hr, H20 T 100 56 i A 1 Dt 68 e 11
BRI, SEIR RS 2 ~ 3 ARAHNE . £ W A 4 i T
BRT 95% , A M2 B % e R S 44k SABC 3%,
WA A A ML 55 3% B SRR TR IRCHS , PTTRR
DU/NBBUR BRI A R A 2 h0h —Pt, Z 2 HEPOR
JHe (DAB) 2. €4, JHi 38 4 2% OAR v (0.3 S BV, S5
[l IS B X IR, AR T AR Bt g R, 4 i
PR 2Rk 95% LA L.

1.4 ZHYER

FE R EE SRR A M R BE 1 thEGE
SRR, TR IS 2R A BRER K X BRZ, EAT MTT
TR, WAV BE RN S [RIRRN 5 76 _E iR 5L 25 e i
FEfih |, 4 thEGE 2800 e R A B ]IS 45 4 41
AT AL S A A RT-PCR I ZE o
1.5 MTT btk ik EMpaiEE

BRI E] 1 x 10° L1, 4280 T 96 L1555
B, AL 100 pL, B IR B/ E o 43 5ImA
rthEGF 100 pL, fHZ83& 4 0.01,0.1,1.0,10 Al 100
pge L1 BB AL LA AR # R K AR R thEGF, &
FAL PR 3 AR AL, 40555 24,48,72 h, TERE R A4
1EAT 4 h &ALITA 5 g L™ MTT 10 pL, 4kZER5 55 4 h,
2 B BALUIMA BT 200 Lo #4596 fLEG SR
WAEZ 7 6% F B 5 min, FHEEAR AN & W% B
(A57O mn){ﬁo

PEFE(E i RCEC 1R FP 1G5 e 53 1Y) thEGE ¥ JE

AYHIRESE 1 ~5 d, ) MTT 32510 7 40 M 14 4
1.6 FRAMILSHT

vk BE TR] MTT, R0 7E 30 mL B33, 43901
JA thEGF, 283k i 35 77 ] 6] [5] MTT %, B 55 A
NG . REFREHRIE A PBS Uk, 70% %
PRS2 500 H 1 W22 38, LAk 5 BE (propidi-
um iodide, P1,100 mg* L") J {8 30 min, =40 1Y
Srram e . MultiCycle for Windows #/4-53#7 o
1.7 RT-PCRUEHAEERAER DI mRNA Ri&KF

0 v B2 [R] MTT, 420 7E 30 mL X5, 43901
I thEGF, 283k B B 32 B:F [H] [7] MTT 2%, J R A
TN . KRR )G, A PBS PRI, 4
&b RNA #% Trizol 1l 45, HEUK /AT W 5,18 [ 28 S
AT TR N AT UL, . RNA R BESE S R M. 4 S50
M Dl(cyclin D1) (N XFRR(B-ILBHE F, B-actin) 5]
Pyl RT-PCR SO 37 5 SRS, R ek 30
RT-PCR /= W) 2:1.25% 35 IR WE 6 IS FE ik 0 25 5
DNA 43 & bR fE (50 bp DNA #6747, Gibeo) Fb#445
FE o F UVP 2 Rl S G AT f UK A5 7 I AR FR
FEIE . LLB-ILBE F RT-PCR =4 4 X R,
T cyclin D1 5 B-WL3 8 1 5L R 1 55 14 fA FR
B9 HCAE , 7EM cyclin D1 mRNA 23k AR XS 7K o

VEREEAT Fc KA B B 800 11 thEGE ¥R B2, 43 5]
K 1~5d,
1.8 Stz

SEEGEERLL & £ s RN, RA SPSS11.0 itk
AT TT 25537 o

2 R

2.1 rhEGF 3t KRS 3 _E B 40 BaiEE A 520
thEGF(0. 1 ~ 100 pg= L") ¥ BEARR M A1 1 K B
B R AR, WM 10 pge L7 YWEH 3 d ik E
R FAROR (3R 1,2) 6
T W D O VA N VR R TS I A E £ =
thEGF 0.1 ~100 pg- L™ '"WEH 3 d, Go/G, HA4N 5>
U S s, S S AR 2 BT i 3 %, R W] thEGF fE
FIF RCEC 1 Go/G, BIHEA S A, fisr7ife S
SHMOBOG N (3% 3 FE 1)
2.2 rhEGF Xt4faEHAZE A D1 mRNA FRikr) 5200
thEGF 0.1,1.0,10 F1 100 pg- L™ He BEAK R 14
JIl cyelin D1 mRNA &35, 5 BZHAH LE 22 S B A 40
T Lo thEGF 10 pg-L™'WEH 1 d,cyclin DI mRNA
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FERMBEN, T d 2 A EE, SR FE 4,38 5 R 2, Tab 3. Influence of rhEGF of various concentration
on rat cervical epithelial cell cycle

Tab 1.  Accelerative effect of recombinant human hEGF Go/C S G/M
epidermal growth factor (rhEGF) of various concen- g1 /% /% /%
tration on rat cervical epithelial cells proliferation
thEGEF/pg+ L™ As70 Accelerative effect/ % Control 68.5+£2.6 18.0£2.4 13.5+£2.0
Control 0.41+0.07 _ 0.1 63.6£3.2  23.0:3.0° 13.5x2.4
0.01 0.46+0.08 12.5 1 61.7+2.9" 24.6+3.0°° 13.7+£2.6
0.1 0.55+0.08" 36.1 10 57.0+2.8"" 26.6+5.4"" 16.4+1.9
1 0.58+0.10" " 41.3 100 58.4+2.9"" 253+5.1"" 16.5+2.1
10 0.64+0.14"* 36.8 RCEC were seeded into the 30 mL culture bottle at a density of 1 x
» 10° L= in CEGM containing 0.1,1.0,10 and 100 pg+L™" thEGF
100 0.60+0.11 48.4 but not calf serum and cultured for 72 h. DNA was measured by

Rat cervical epithelial cells (RCEC) were treated with thEGF in flow cytometry. In control group, rhEGF was substituted with saline
cervical epithelial growth medium (CEGM) without calf serum and solution. ¥ +s, n=6. “P<0.05, " P<0.01, compared with
cultured for 72 h. In control group, rhEGF was substituted with control group.

saline solution. x + s, n=6. " P<0.05, "* P<0.01, com-

d with th 1 . . .
pared with the controf group Tab 4. Effect of rhEGF of various concentration on

expression of cyclin D1 mRNA in rat cervical epithe-
Tab 2.  Accelerative effect of 10 pg - L~! rhEGF lial cells cultured for 72 h

added in culture for different time on rat cervical
epithelial cells proliferation

thEGF 102 x Relative level of Accelerative effect

. - /pge L7t mRNA expression / %
Incubation time/d As70 nm Accelerative effect/ %
1 0.44+0.07 10.1 Control 0.71+0.06 -
) 0.54+0.09" 34 .4 0.1 0.91+0.07" 28.2
3 0.61+0.10" " 52.0 1 0.97+0.137 36.6
4 0.59+0.14" " 47.5 10 1.07+0.11° 7 50.7
5 0.50+0.09 26.6 100 0.96+0.137 35.2
See Tabl for the medium. x +s, n=6. “P<0.05, """ P< See Tab 1 for the medium. Relative level of mRNA experssion = the
0.01, compared with the Asy value of control group on d 1 ratio of peak volumes(cyclin D1: B-actin). & +s, n=3. " P<
(0.398 +0.066) . 0.05, " * P<0.01, compared with control group.
0 3757 C D P E Go/G\%: 55.8
%: %: 2/G\%: 58. Gy/G%: 543 . /G %: 5.
= 350 A Stz B A O 312 S S%: 2/7 350 %356
g Go/M%: 11.5 Go/M%: 15.4 Go/M%: 15.9 G:M%: 186 g0 2/M%: 18.
—g 280 250
g 210 187 210
— 140 125 140
8 70 62 2
0 0 0
0 128 256 384 512 0 128 256 384 512 0 128 256 384 512 0 128 256 384 512 0 138 256 384 502
DNA Content

Fig 1. Flow cytometric analysis of rhEGF with various concentration on rat cervical epithelial cell cycle. See leg-
end of Tab 3 for cell treatments. (A) Control group. (B,C,D,E) rhEGF 0.1, 1.0, 10 and 100 pg L™ L respectively .
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Tab 5. Effect of 10 pg-L~' rhEGF added in culture
for different time on expression of cyclin D1 mRNA in
rat cervical epithelial cells

Incubation time 1072 x Relative level of Accelerative effect

/d mRNA expression /%

1 0.90+0.05" 26.8
2 1.03£0.13" " 45.1
3 1.06£0.15" " 49.3
4 0.88+0.07" 23.9
5 0.84+0.04 -

See Tab 1 for the medium. x + s, n=3. “"P<0.05, """ P<
0.01, compared with the relative expression level (71 +6) of con-
trol group.

— B -Actin
— Cyclin D1

800

500
400
300

200
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50

Fig 2. Effect of rhEGF on the expression of cyclin
D1 mRNA determined by RT-PCR in rat cervical ep-
ithelial cells. (A) Lane 1: control group. Lanes 2 — 5: thEGF
0.1, 1, 10, and 100 ;Lg'L'l for 72 h, respectively. M: Marker.
(B) Lane 1: control group. Lanes 2 — 6: thEGF 10 pg-L™! for 1,
2, 3, 4 and for 5 d, respectively. M: Marker.
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EGF ¢ #] /& Cohen % T 1962 4F £ U EL A T M
F Ve R NS e s ke ol R U P A/ VA ce N S e i =)
KMWFFE R, ECF BEAE i 2 K 20 I iy 34 5, (H ) 8
SR K AR R A WARGE o A PR 7% A0 3
BRI A AR P S 40 M SR B A 4%, EGF VE R I k4%
TR H T Grh2/S0S/Ras/Raf/ERK il i# 19 38057
WA s — LB TG Ak, 22 24 ST b B 1 R DA
HEAMAZ I 5T c-fos, c-myc Fl cyclin D1 5555 5%
FHyFEEY, eyelin D1 J2 40 MG J5 01 B B 55 G, /S %
Herb B JCH AR 11 BT, B AT S CDK4 B¢ CDK6,
43 Rb S ABERIL, SRShANAEIEA S I, R AE
ARG T A EEIR R . AT SE B IRUESE , thEGF
I ) R R U AR 1 R A0 B B AN eyelin DI
mRNA %35, H S 8140 g 73 £t &5 Hobr, eyelin DI
mRNA FiEFRESF d 1 BPA] g 3 84m , bb o 30 S e
BEGE N B RIERET T 1 d, B, #EN hEGF W] fE
ST cyclin DI mRNAZE 5, il #4020 i M 40 Jifg
JEHI Go/Gy 1] S H %% Ak, AT {12 2F 7y Stk b iz
21 B P 1 B

AR IT F B, Dl 3 PR e A 2L PR B4
A S5 | R AN A 58 0 11 3 R S 5 2 5 AN
MR s 5501k, SAHLUB R EIM KD Hid,
AR EFRIEBG B E P EH H 28 Z 28 A1 E
M, EGF AR HIJU N %L, & ] g iF 3 Bz 40 i Fn s &1
e RS S B o N TR S o A N A NP
4 00) RS 45 A, EGF 1] 3 40 755 B Jbk: T 40
5 5 A in 2 22 B 3R B i AR B 2, R
PR E SR, E SR S IR R R AR AR
T B SR AT AL AR b R A S AR R A B
ST, BERSH B A A BT Wk R g s
ORI BRAR T H R PR, BAER TR
PEATZUR LRGSO 2 W7 1 A8 i, A 52 R P
SRS BERE A5 F SRR A RN B ok AR I R i
1 MerErefi, R, vhEGF {2 08 SRk e 40 i
HEFE R VE T, BT REAE R 0 ok 0B 2 T ) TR
1.

SCHRARIE , cyclin D1 &—Fh RS A =9, 5 £
Flisfrse an 2L BR O L A0 B BRI Y R AR R B R
il H e A A, AFL Sk R 9 % % (human
papillomavirus, HPV) J& & 98 1 EE%@U%%“J ,
HPV YL, cyclin D1 JE R B RTE  48 S d 41, fiff
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Effect of recombinant human epidermal growth factor on rat cervical

epithelial cells proliferation in vitro

ZHANG Lin, YANG Jing" , ZHANG Jing, ZHAN Chun

(Depanment of Pharmacology , Medical School, Wuhan University , Wuhan

Abstract: AIM To study if recombinant human
epidermal growth factor(thEGF) promotes rat cer-
vical epithelial cells( RCEC) proliferation in witro
METHODS Cultured
RCEC were isolated from rat and the cell purity

and its mechanism.

was evaluated by immunohistochemical technique.
The proliferation of RCEC was detected by MTT
assay and flow cytometry. The cyclin D1 mRNA
was detected by reverse transcription polymerase
chain reaction. RESULTS  rhEGF stimulated
RCEC proliferation in a time- and concentration-
dependent manner and increased the S-phase cells
fraction. thEGF 0.1,1.0, 10 and 100 pg- 7!

obviously increased cyclin D1 mRNA expression,

430071, China)

and the time course revealed that the accelerative
effect reached the maximum at the concentration
of 10 pg - L' on d 3, with an increase of
50.7% . CONCLUSION thEGEF  promotes
RCEC proliferation, possibly by increasing cyclin
D1 mRNA expression and stimulating the progres-
sion of RCEC into S phase.

Key words: epidermal growth factor; cervix dis-
eases; squamous epithelium; cell culture; cyclin

D1
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