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Inhibitory Effects of High Concentrations of Estrogen, Progesterone and

Tamoxifen on Proliferation of HelLa in Culture
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This study examined the effects of estrogen, progesterone and tamoxifen at different concentrations
and treatment periods on proliferation of a human cervical carcinoma cell line, HeLa, in culture, based
on MTT assay. Estrogen did not have an effect on the cellular proliferation in concentrations up to
1 pg/ml for treatment periods of between 2.5 and 6 days, but significantly inhibited proliferation at
a higher concentration of 10 ug/ml in a progressive manner with increasing treatment periods. Also,
treatment of HeLa with more than 10 png/ml of progesterone for 2.5 days significantly inhibited pro-
liferation and caused a concentration-dependent inhibition with 4 days of treatment. However, longer
treatment with progesterone for 6 days abolished the concentration-dependent inhibitory effect on cel-
lular proliferation observed with the 4-day treatment period. Furthermore, tamoxifen required a high-
er concentration (100 pg/ml) than estrogen to bring about the inhibitory effect on the HeLa
proliferation. These results suggest that high concentrations of estrogen, progesterone and tamoxifen
may suppress proliferation of Hela, and both the concentration and the treatment period may also
influence their inhibitory effects on cellular proliferation.
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HeLa MlZ 5= American Type Culture Collection (ATCC
HTB-22; Rockville, MD) 2 56 #3321, 30~40 3] Ath
kS Eate] Ao ALEEHATE WS $38 Dulbeco’s
Modified Eagle’s Medium (DMEM) % ©jo}g-olx] 84L&
GIBCO Invitrogen (Grand Island, NY, USA)2.2%H, T1g]1
Alzu)F E# °]E+ Nunc A/S (Roskilde, Denmark) 2 5-F
T3ttt 17B-estradiol, progesterone (P4), 18] 1L tamox-
ifen< Sigma (St. Louis, MO, USA)Z#H T34t

Cell cutture
AVt A2 AR £29] Hela A EE 5% gjoldoln 8
g, 100 U®] penicillin 12|31 100 mg/ml®] streptomycin©. =
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A7te DMEM oM wl s FA8tdt Widd Axe
phosphate buffered saline (PBS)ell &3} € 0.05% trypsin %
2 mM EDTAZ 37°C, 5&3F A2]ste] v 10 em S 0|E
ZRH £3}, Trypan Blue 4 & 53¢ Hemacytometer
2 NEFE counting ¢ T, 74 28 & ¥ A o
w2} 96-well F=v 48-well platecl] 3,000~4,000 cell/wellS
58 EFoAth 7€ Hela AXE 7 =1 S22 A
A 12hr ek 5% CO2, 37°Col A wjgatoich

Cell Proliferation assay (MTT assay)

oHok3l F2 9] 17B-estradiol (E2; 0, 10, 100, 1,000, 10,000
ng/m19] EtOH), progesterone (P4; 0, 100, 1,000, 10,000,
100,000 ng/ml¢] DMSO) 18] 3 tamoxifen (0, 1,000, 5,000,
10,000, 100,000 ng/ml®] EtOH)S 96-well B+ 48-well plate
o] 53] &9 HeLa W FA ol 743 oh-F, A2E=A
I ZZAAHES 2501 49 183 6Y FoF ﬂas}%o[ﬁ’
EFEAIE S 69 FF Astth 4 s 28 wjgd e
48717t mih wA ekl 2t A2l E A T AlekE e
A9l L2 EZ(CellTiter 96 Aqueous One Solution)dl| w2}
colorimetric MTT (Promega, Madison, WI) A|Z &4 o] 2
& BA =ik 7es] wabw, 100~150 ) vkl W A ZE
S8l plated] ZF welldl 2 ple] MTS ¥H3-&-94-8 7}t
37°C, CO, incubatorol] A ¢F 40%-7F HF-3-A171 3 490 nmoi A]
TREE ST ol AP 47 63 WHESGoH,
e FXE D9/ wellZ EAISHT

Statistical analysis

AP AR PF+SER FAFH O, At Abele] FA
2 F9 A& Student’s t-testo] 28] AA = Ak p<0.059] &
& A0z 940 & v,

2 o

HAERA 3 Z2AHAE|E2Q| 25Y Mz gnt

W% E Hela M XS o A2EZA0E 259 A23Y<S 74
¥, 10~1,000 ng/ml®] &%=XE B2 ethanol# 2] ¢} H
ato Al ZA] Aol & BolA] YA, 10 pg/ml AE%E
o J2EZA He 2 AEZF2A 50%E A AT
(Fig. 1A). o]} FAFSHA|, Z2A 28 20 93 259 A7) *
St 100~1,000 ng/ml F=HA DMSO tjzol H]3
HeLa A E F29] xfo]& HolA| o, 10 ng/ml 100
ng/mle] wExolA 2t7 50% 2 70%9 FAIAEHE
ER XA Th(Fig. 1B).

E

HAEZA 2 ZZ2HAHZ| 42 X2|51}
N2EZA 93 259 22} wz7kA =2, 10~1,000
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EtOH 10 1,000 10,000
Concentration of E2 (nglml) - 2.5 days

111,

DMSO 1,000 10,000 100,000

Concentration of progesterone (ngfml) - 2.5 days

Inhibitory effects of estrogen and progesterone on pro-
liferation of HeLa as measured by MTT cell proliferation
assay. HeLa cells were incubated for 2.5 days with differ-
ent concentrations of 17-beta estradiol (A) or progester-
one (B) as indicated. Values are expressed as means from
six independent experiments. Error bars indicate stand-
ard errors. a. p<0.05 , b. p<0.01 as compared to control.

ng/mle] AN2EZA FxoA 49 A A] U2 ethanol
29} BlaLste] Hela AlEF9] Ao 2ko]S YEhl A &3
°m, 10 ug/mle) 1EE JEEZAGAE h2T ATZ4
o] 60% AAEHE HATHFig 24). ZZA2E 2o 9ot 4Y
A2+ 100 ng/ml~100 ng/ml =W oA FE-EA A
T34 JAEH}E KAt (Fig. 2B).

OAERA U ZZHAE|ZO 62 X251t
2EZ A g 69 Az H3F 10~1,000 ng/mle] F&
MM = e A efet vlaste] Hela *11%‘—94 Sl Aol

Holx ¢kskoy}, 10 ug/mle] LEE A AEZANME
2T AEZS49 70% A LD L}E}»&E}(Flg 3A). 37

6 ¢ Z2AZEE APolME, 42 AL 13

oy
% HEE ST Hela AEF SAAALN 4

Ef=AIEO oSt Hela 54 AM g1t

EREA el 9 6 Al 1~10 tM 91 T

9,
>
rr
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Fig. 2. Inhibitory effects of estrogen and progesterone on pro-
liferation of HeLa as measured by MTT cell proliferation
assay. HeLa cells were incubated for 4 days with differ-
ent concentrations of 17-beta estradiol (A) or progester-
one (B) as indicated. Values are expressed as means from
six independent experiments. Error bars indicate stand-
ard errors. a. p<0.05 , b. p<0.01 as compared to control.

A esko}, 100 pg/mle] AEEAA = 70% o4 Ak
TFig. 4). ol& =EZA & A %‘—é‘%lﬁdﬂr
(70%)E 24387] Y5ty d2EZA FEE 108 9 &
BHEAe v52 o8 &9 yehidh

nF

o] A9 Azt 2ERAC] A4HA Az A 2
&3t AZAPE A BT o] e, A ZEALE &8-S F3
TG AEE X3et AYPM FAE, ABAE, ZolHE 2
AN2EZ 784 FAAS NE 59 AEAF 145 29
gtk o)A AR o8] Y FT B3] AP FF9
NEEZAE A7t J2EZAC] AFHUAAY QA
G 2EZA &2 H Y XA AEAEE 2
ok ofUeh1527], Mol FH S FHYs &v Adr] o949
N8 el i §F9 | 2EZ ] AFEH o] A o £[15]
N2EZA wiAol] 93 YAE AAEERES BFE & g2
o o 2E2A Aol tg FAZ AT o]H9 B
ol A9} Zol[20], B FE9 A AEZZ(10~1,000 ng/ml)
o 2218 RE U2 717 BeH25~69) u]%kE Hela A1Z9
Aol S PIAA okt 2y 10 ng/mle) 1EE E2
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Fig. 3. Inhibitory effects of estrogen and progesterone on pro-
liferation of HeLa as measured by MTT cell proliferation
assay. HeLa cells were incubated for 6 days with differ-
ent concentrations of 17-beta estradiol (A) or progester-
one (B) as indicated. Values are expressed as means from
six independent experiments. Error bars indicate stand-
ard errors. a. p<0.05 , b. p<0.01 as compared to control.

I 1 I I
1 5 10

Concentration of Tamoxifen (ug/ml) - 6 days

EtOH

Fig. 4. Inhibitory effects of tamoxifen on proliferation of HeLa
as measured by MTT cell proliferation assay. HeLa cells
were incubated for 6 days with different concentrations
of tamoxifen as indicated. Values are expressed as means
from six independent experiments. Error bars indicate
standard errors. a. p<0.01 as compared to control.
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