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Study on the Role of Estrogen Receptor-Alpha in Yak-Kong and
Soybean Induced Proliferation of MG-63 Human Osteoblastic Cells*
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ABSTRACT

Phytoestrogens, especially Yak-kong or soybean-derived isoflavones have been traditionally used as a supplement of

estrogen for preventing postmenopausal osteoporosis in oriental folk medicine. In a previous study, we demonstrated that
as Yak-kong and soybean increased MG-63 human osteoblastic cell proliferation, the expression of estrogen receptor
a and B (ER @: ER $3) both were increased. However, the increased level of ER @ is much higher than that of ER j:
To determine whether the altered level of ER @ expression affects Yak-kong or soybean induced MG-63 cell prolifera-
tion, we established cell lines stably expressing either ER @ or antisense ER & RNAs. Increased expression of ER @ in MG-
63 cells (ER a-MG63) enhanced Yak-kong or soybean induced proliferation which paralleled with the enhanced expression
of IGF-1. Inhibition of ER « expression by antisense ER @ RNAs (As-ER @-MG63) caused these cells to insensitize Yak-
kong or soybean induced proliferation and IGF-I expression. Furthermore, the comparable effects between Yak-kong
and the combined treatment of genistein and daidzein at 0.5 X 10"*M, which is a concentration of these two isofla-
vones similar to Yak-kong at 0.001 mg/ml, on cell proliferation and IGF-I expression in ER 2-MG63 or As-ER 2-MG63
cells demonstrate that ER ¢ plays an important, active role in MG-63 cell proliferation induced by phytoestrogens, es-
pecially Yak-kong or soybean derived isoflavones. (Korean J Nutrition 38(7) : 512~520, 2005)

KEY WORDS : Yak-kong, soybean, isoflavone, ER & , MG-63 cell proliferation.
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HooE= d2ERA BF 299 PSS B 9
& gkl R AF T AR gAY AES o188 dAH
ol thet A7) Eds) AP o 53] w37 2
o) o 9 XFE A% dFAA dHeHoR AE
23 I~EZA (phytoestrogen) 8] A+ Fol B o1 o
Zo 2 sty = AFS A7 A== vk A
B4 o AERAL isoflavones, coumestans, lignans] 3
Ago] 9lom o] & jsoflavoned Ztir}e} Aedslo] gut
3] dF7t A3 =<1 thEAQ! phytoestrogen®)th*® Iso-
flavone aglycone¢! genistein, daidzein, glycitin®} ©]
Sof Fo] AR wigA T AF7HA 12377 B3A
4" 0]5 % daidzein™ genisteine ANA~EZAT} HFAL
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TFZE 7T 3lo] AEelA AAEZA 784 (estro-
gen receptor: ER) ¢ A1o' drE2A 53} # ol
Z FoArEZA aHE A6 UehiH o AEZA BE
236 23t A 71X B&AL-E U8R o 3ol A
o] 3% ote 9% A E 4FE g Yk

2B AAEZANL dulyl (alfafa), FFF, LEY, ¥,
A gl ofF Sl o =] glo £3] isoflavone (iso-
flavone) Al 2184 AEZAL FFH Bol TFEHA A
1" Isoflavones g EH-3t FRHE AMYE BRS¢
Uzl E 7t Q] AME T 9 vhg,? gl gto]
1 qizke oM ok (Rhynchosia volubilis, EA) €l
F2 AMEY #t}'? Isoflavone] s 4% A8
AFolA ok FEE9 daidzein?} genistein®] -0l
5ol vl Erom" Y MG-63 ZZAE XA oF
2 FEZE U UF FEE EF AR A L F B4
Azl IGF-1 ¢ Adazl 2dS S7HFHY okF F
Z5o] A% A} F 322 vld) @A3) w4k
T3 MG-63 ZIZAXNN o F2E 4 UiF FEE A
2} ER « (estrogen receptor a) % ER 8 (estrogen re-
ceptor A9 AL BF Zrpgo, ~157%0) HFE
ERpS mlekgt 2d ZF7lel vld] ERed 24 Tk
~527%°) ©l28 g 9 dF F2E Ao & ==
AL F4 F7he ERe 9] H@T Ao 2 Ao
AJFHTE ool B AT A ER e To] 571
MG—-63 ZZAEF (ER a—MG63 cell line) ¢} ER ]
o) =38) AAY MG—-63 ZSMET (As—ER a—MG63
cell line) & FAEESAQ W o2 A3ty ZH24e] A
X3 oFF L UlF FEE A F 5 ¢ AAERA 5
£49} IGF- 1 Hde W3 ATE SAslo kg % diF
el 23 MG-63 ZZAE F2 F7lelM ERe 9 o
& g8t ssich

Mz X SH

1. Mz 3 A%}

MG—-63 human osteoblastic cellZ 3= A|EF 3
(Aethetn o)apohsh) o)A Fofdol £ A7HelA A =i
okslo] ARSIt B 491 17—estradiol (E»), genis-
tein, daidzein @ dimethylsulfoxide (DMSO)+ Sigma—
AldrichA} (St. Louis, MI, USA); &8¢ wleh&-2 Merck
A} (Damstandt, Germany); FBS+ United Biotechnology
(Saranac Lake, NY, USA)AL AIXE wjokel] AMg-3 34
A, Dulbecco’ s Modified Eagle Medium (DMEM) % phe-
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nol red—free minimum essential media (MEM) & Gibco
BRLA} (Grand Island, NY, USA); ERe, ERS ¥ IGF— 1
&)= Santa Cruz BiotechA} (SantaCruz, CA, USA); &
7} filter= MilliporeA} (Billerica, MA, USA) ¢} AlF-& At
£33t

2. %43 R OUFY FE R NETA|

okZ2 2002 Aulst RS AFAIBANM U
Q1 i 2002390 Aulgt B7IE kgAate gt 4
EF oM TS ARGt ok 9 Ui 1 ke®
sujl 71e] 70% wWehEE &3 xsty, A Y
EE3 F 72N 52 AR AE OF dRE FEE
(1.12% isoflavone &%) L diF dl&g F2E (0.69%
isoflavone ¥-f)Z slgich F 4 Ui dEg F2E
dimethylsulfoxide (DMSO, #& %< 0.05%, v/v)°ll =
o1 filter (0.22 m pore size) o33} BH3} ARESIITh

3. TS MEY HiY

MG-63 human osteoblastic cell& polystyrene HX
vjjoF Aol B&A)7] 1 penicillin ¥ streptomycin®] &
43 1% antibacterial—antifungal solution® 10% FBSE
7}t DMEM & ARg3lo] R8I0 viA] S5+ 95%,
L& 37CE AX8EA 5% CO.E A% F=3i3ith

FBS$} DMEM Hjokolof $higl olAERA FAL 249
93 Jakg wiAs] 8® o FEE U diF FEE
2] 10% charcoal—striped FBS7} &% phenol red—
free MEM9IM 60% confluency 2 #jeFel MG—63 human
osteoblastic cellolj 715810 o]|FojR o %"étﬂ}_iii
E,, daidzein® genistein @Y %F £3 9 daidzein¥} ge-
nistein 5§ EF £42 Az g FLF wig 2100
o]FoiZT). A3 ATZ F3lo o tlEFoE 10°M
#F 10°°M 559 E,, daidzein¥} genistein & % &3
2 0.5 x 10°M#} 0.1 X 10°M9) daidzein¥} genistein
B3l #2248 dimethylsulfoxide (DMSO, HF¥% <
0.05%, v/v)oll Jo] ARt g 2 diF 5289 ¥
T A8 dFelM AR 0.001, 0.01, 0.1 mg/mlE 8}
o Agspoic

zt #2 @ 249 Fr= 55 isoflavone 50 mge
SIS e AEE ARS8 = 49 EF isoflav-
one ¥%E2) 50~800 ng/ml (0.2~3 x 10°M) 3} /4] o
Aol d% o2E=27 %<1 40~80 pg/ml (0.15~0.3 X
107°M) & 71&2e2 3 th® Daidzein?} genistein ¢ &
T B9 $5¢ A8 A7E F3 ziehd 0.001 mg/
mle] &g 25 2 OiF 55 39 daidzein? ge-
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nistein®} & (¢XE FZE: daidzein 0.35 X 10°M# ge-
nistein 0.4 X 10°M & ¥ & daidzein 0.2 X 107
M3} genistein 0.04 X 10°M P E 7IEo2"¥ 05 X
10*M/each 2 0.1 X 10™®M/each& s3Itk

4. ER a plasmid ¥ antisense ER a plasmid

1.8 kb2 human ER @ cDNAY Hindl fragmentZ'®
pcDNA3 vectorell subcloning?dt ¥ sense®} antisense
orientationg BamH 1 A&t &4 #15}%] sense U anti-
sense pcDNA3—ER e plasmid (pcDNA3—ER @: pcD-
NA3—-As-ER a) & AZ3I30t.

5. Sense and antisense ER @9 stable transfection

MG—63 HEZE 2 X 10° cells/35 mm plated] =& &
317 pcDNA3—-ER @ plasmid (1 ¢g) =& pcDNA3-
As—ER e plasmid (1 #g) & 2.5M CaCl,, 2 X HEPES$}
$.3+510) DNA—Calcium phosphate coprecipitation %%
02 vRe AT 2T control A|EFE pcDNA3 vec-
tor (1 pg) TH& 2.5M CaCly, 2 X HEPESS} £33l &
U3 w07 wheA AT 16413 ¥ AXEE 15% gly-
cerolo] 5% PBSE AlAst1 G418 (250 xg/mi) 43
A7t 2718 diFR o2 453 A28k pcDNA3 (vector
only: control), pcDNA3—ER ¢ ¥+ pcDNA3—As—ERa
7} transfection® AETS Aeisky 242He] AJXETFol A <]
ER @ 238< western blotting 2 2 H13}3ith

6. Z=ME9 FA 53

ZIZMEL] F4 FHL 7|z g AAo] skt
MTS [3—(4,5—dimethylthiazol—2—yl) —5— (3~carboxy-
methoxyphenyl) —2— (4—sulfophenyl) — 2H—tetrazolium]
colorimetric assay %4 (Cell Titer 96 Aqueous One
solution Cell Proliferation Assay: Promega) & AF&3}od
=335 ct® 96 well plate®l] control MG—63 AHl¥, ER a—
MG63 HE = Ag—ER o—-MG63 HAIEE 0.5 X 10* cells/
welld] 28 25311 24417t Fofl FF vRkE F5E,
¥ Heke F2E E,, daidzein, genistein®] @ ¥F &
A 9 daidzein?} genistein B EFEHE FEEE F
ofgje] 5k STt 5UA == & MTS (20 ul/wel)
AlekS H7bstal 4AI7F B9t 37Tl wijst & MTS7}
formazan© 2 Eal|=l= & Elisa ReaderZ ©]831] 490
nmollA FFEE EAs1 ARk 22t AEre 10
well® FH|sta 8-S 33 wHEsiglow Zt ekale)l djgt
AZ F4 F7F vk 39 vhE Ay Hags AT ¥
DMSO%HS: 213t ti3=7te) tist He-g= FAETH

7. Western blotting

JAEZA 484 o} 8 (ERe: ERB) R IGF-12 %
#& western blotting© 2 Z33IATESY oFF vighe 3
5, U5 dge F2E 9 747 2EEAS 597 A
3t control MG—63 A ¥, ERe—MG63 AIX & As~
ER 2 —-MG63 AZE 1 mi] RIPA buffer (20 mM Tris—
HC}, pH 8, 150 mM NaCl,, 10 mM NaPO,, 10% glycerol,
100 M Na,VQ,, 100 M ammonium molybdate, 1% NP—
40, 0.1% SDS)ol| 4T AElZ NEE Fol¥x, 237
A28 ol gd S AER 5 T AEHEE A o
& 16AZF T2k —20CoN B3t i § 1 439
£ 1500 X god 5837+ YA Relslo] AEdg day 3
Zdo g Zngigieth ¢z 9k hovine serum albumin
& ¥F27 3}°] Bio—Rad protein assay s ©]83}9§ 595
nmoN FFEE Fgste] ARk

Z8)8 gAS 2 X sample bufferdll 338k 95Tl
A 587F 29 & 10% polyacrylamide/SDS gelollA &
7] 9%A]17) ¥ Hybond ECL nitrocellulose membrane®l]
A7k 12 &4 (ERae, ERB, IGF— 1: Santa Cruz
Biotech, Inc, USA)= 5% skim milk, 0.1% Tween 20&
S-5-3F PBSel EAAIAAN 4TolA 1641 FF vR3-A1Z]
%, 0.01% Tween—20& i3 PBSE 1584 3z} Al
Z3l9t} Blocking solution® E 1 : 5000812 3471
peroxidase—conjugated anti—IgG ©|x} |9} AL
1A)7F F2 8he-A)Z & 0.1% Tween—20& &3 PBS
2 32t AlHata @82 ECL hyperfim o2 #RIslg T
signal intensity+ imaging densitometer (model GS—
700, BIO-RAD, USA) & AMH3t] A#sisich

8. =Y

AS Ailk= SAS T4 L& 730 (SAS institute, 1987)
S olgsle] BAEglon D A= HA T RFE R R
Akt dizF) A 7o) 2Z AX9] 4], ERes}
ERA Y IGF— 19| Z¥ Wl tist #2482 general li-
near model (GLM) 2] Duncan’ s multiple range testZ ©]
2310 p < 0.0594 AF3I9dh

k]

1. Stable transfection®l &% ER o9t ER 49 Y% Mg} 15
pcDNA3-ER ¢ 2 pcDNA3—As—ER e plasmid2 zHz}
MG—63 AM¥ej transfectiondlal G418 FAAE 457 A
& 3 UAdo) gl AEEYHE poolingdl] ER a2 ¥3
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ERa

MG-63: C ' ERa

Fig. 1. ER 2 and ER g expression in

As-ER & MG-63: C ERe As-ER &
1
Densitometer analysis
ERe
250 ( 250 [
200+ 200
9 °
£ £
8 150 S 150 ~
O B O
S 100 - 5 100
2° £
50 50
0 L ]

fransfected MG-63 cells. A and B:
ERA Protein extracts (10 pg/lane) from
control (vector pocDNAS only: lane
1), pcDNA3-ER e (lane 2) or pcD-
NA3-As-ER ¢ (lane 3) transfected
MG-63 celis were subjected to SDS-
PAGE and immunoblotting with ER
o (A) or ERB (B) specific antibo-
dies. C: Films from A and B were
scanned with a densitometer and
the area of the resulting peaks

MG-63 cells

ERa AsERa were integrated. The % induction
was calculated over the area va-

MG-63 cell
e lue of control MG-63 cell (100%).

WM3LE western blot2Z 5313t (Fig. 1). pcDNA3
vectorih& transfectiondt control MG—63 Al|3e]] B]3]
(100%) (Fig. 1A, C, lane 1) pcDNA—ER @ transfection
2 ERed S 211.2%% F7MIAL, pcDNA3—As—
ER 9] transfection®l] 2Jd|1X= ER e8] &&o] 42.1%%
AAH T} (Fig. 1A, C, lane 2, 3). 3FHOF control X
ER a—MG63% As—ER a—MG634ZA ER B2 2
Aex FYAY Aol7t A (Fig. 1B, O). ol MG—
83A41E] pcDNA—ER ¢ ¥ pcDNA3—As—ER a plasmid
9] transfectione ER 8¢ @dell= 93 vixR] o9k

& SJojaih

2. ER a-MGB3/As-ER a-MG63 = MEYM 243 X O
ME[of <fpt 54! B3t

MG—63 Al¥EoA pcDNA3—ER a/pcDNA3—As—ER «
plasmid®} gene transfectionol] ¢J3F ER ¢ 2] W& W3} &
5 @ o 2EZ daidzein, genistein EFEAE vl F3
kg = T 2EHE A7 MG-63 A2 2l n)
e g3E AR gitt (Table 1). pcDNAS vectorihe
transfection?t control MG—63 XXl 10°M2] estrogen
I genistein® ~141.5%7H4] F241& F7HIR2Y, 10°
M} daidzein X]ell 93 T2 F7H= ~122.8%° &
E2] AFEY estrogen ¥ genisteindge] 2§ F4 F
7t adele & vt B3 ofF FEEL 0.001 mg/ml
7} 0.01 mg/ml 51X control MG—63 A|X2] 48
~176.4%7H4 F7MIRI 0.1 mg/ml FEWE F24L <
A ole ATEe 4F FE2E FH Us

isoflavone SJAEZ7 &35 Jeh)E v 1ETe] o
Z FEE9 isoflavoned FAXEZA g5 JepdE B
ek AR Qb 79} AR U FEBE 0,001~
0.1 mg/ml FENN BF FoH o8 S48 ST
37t HX= 158.3%31th 0.001 mg/ml F=%9] &g F
EE Ao 2% F2)9] $7} 22 10°M9] genistein
oli} 10°M2)] daidzein ¥ EF 2 Aol o3t gan
o % @A% vhd, 30EAIE 0.001 mg/ml FE8 oF
F %% 9] daidzein ¥ genistein %S (daidzein:
887 mg/kg extract, 0.35 X 10°*M in 0.001 mg/ml; geni-
stein: 1219 mg/kg extract, 0.45 X 10*M in 0.001 mg/
mb 71F0=Z 3§ 0.5 X 10°*M/each?] daidzein®} genistein
53 23 24 A At 54 S fARlE, o
© &gl FREo] e A FEY isoflavone EEES &
S 7] AU Z27E vepde] 10°~107°M 59
isoflavone & HzjEc}t B8 A3 MG-63 ZZA|E
9] 2 F7H 28NS gv)dth 0.001 mg/ml ¥
o] tF FEE Aol g3t F4 T £ g FEE2)
daidzein @ genistein /7% (daidzein: 534 mg/kg
extract, 0.2 X 10™*M in 0.001 mg/m}; genistein: 98 mg/
kg extract, 0.04 X 10*M in 0.001 mg/ml) 7|F°%
0.1 X 10®*M/each®) daidzein¥} genistein &3 ¥F &
A Aol g F4 F7H AR ey 271 HujAle=
~158.3%% g FEE0 I S71 HR) ol vIA] X
31itt. 014} o] pcDNAS vector#h& transfectiondt con-
trol MG—63 A|Eoj|A o|AEZA daidzein, genistein ¥
FTEAE H|33 FF B OiF FEE Al g% F4
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]
ER a-MG63 cells As-ER a-MG63 cells

Fig. 2. Representative expression of ER ¢ and ER in transfected MG-63 cells. Protein extract (10 pg/lane) from pcDNA3-ER e (ER a-
MG63 cells: A) or pcDNA3-AS-ER @ (As-ER -MG63 cells: B) fransfected MG-63 cells treated with vehicle (DMSO only, lane 2), E2 (10°M,
lane 3), daidzein (104M, lane 4), genistein (109M, lane 5), genistein + daidzein (0.5 X 108M/each, lane 6), Yak-kong (0.001, 0.1 mg/m,
lanes 7—8) or soybean (0.001, 0.1 mg/ml, lanes 9—10) were subjected to SDS-PAGE and immunoblotting with ER @ or ER 3 specific anti-
bodies. Protein extract (10 wg/lane) from control MG-63 cells (vector only transfected) was loaded in lane 1 in each western blot-
fing.

Table 2. Relative levels of ER e and ER 8 protein expression in transfected MG-63 cells”

A ERa
Lanes/treatment”
Cells 1 2 3 4 5 6 7 8 9 10
C Vv E2 D G 0.5D/G Y (0.001 mg/ml) Y (0.1 mg/ml) S (0.001 mg/ml) S (0.1 mg/mi)
ER & 100 211.2 2753 2613 272.6 401.4 410.7 327.8 389.3 241.6
As-ERae 100 421 83,7 97.3 89.3 91.6 96.4 86.9 94.3 103.7
B.ERA
Lanes/treatment”
Cells 1 2 3 4 5 6 7 8 9 10
C \% E2 D G 0.5D/G Y (0.001 mg/ml) Y (0.1 mg/ml) S (0.001 mg/mb S (0.1 mg/mi)
ER @ 100 Q6 146 151 147 210 200 184 171.2 82
As-ERe 100 105 150 143 153 158 160 118 153 1056

P Films from Fig. 2 were scanned with a densitometer and the integrated area of the resulting peaks were normalized to the infegrated
area of actin band (not shown). For ER @ (A) and ER 8 (B) protein levels, the fold induction of each treated cells was calculated
over the area value in control MG-63 cells (C: vector only fransfected, lane 1). 2 C: control (vector only transfected) MG-63 cells, V:
vehicle, E2: estrogen 109M, D: daidzein 10¢M, G: genistein 10°M, 0.5 D/G: genistein + daidzein, 0.5 X 108M/each, Y: Yak-kong. S: soy-
bean

daidzein, genistein EFE22 0]E3 ok T U5 F  daidzein® genistein 53 EF 32 Aol 3 ER e

ZE At A2EZ2 784191 ER o8} ER B9
X+ &3E A ET (Fig. 2, Table 2). pcDNA3 vec
tor2he transfectiondt control MG—63 A)¥o] ]38} (lane
1: 100%) pcDNA—-ER ¢ transfection® ER ¢ o3&
211.2% % 7M1 A (ER @ —MG63: lane 2). ERa -
MG63 AlEed 10°M9] estrogen®} genistein 2 10°M2
daidzein®} 7} A2l ER e 8] W& ~275.3% F7HA
A3 g diF F2E AEe 759 99 #4E ERa
o] BEE ~410.7%7HA TS FAS] F7HAZH 0.001
mg/ml &5 FEE Aol 93 ERa 8 2L 410.7% 5
7}st v (ER @ —MG63: lane 7) 0.001 mg/ml th¥F &%
& A7 M= 389.3% 716192 (ER @ —MG63:
lane 9), 0.001 mg/ml &g F2F Ao ¥ ERae 9
9458 0.001 mg/ml 22 oK FE5E9 daidzein 2
genistein®] ¥fdel 453h= 0.5 X 10°M/each F&E2

w3 Z7}19)} (BER e—MG63: lane 6; 401.4%) FAF3ISIT
pcDNA—-As—ER ¢ transfection& ER o2} g @3]
AAAALH (As—ERe—MG63: lane 2, 42.1%), 107°
M9] estrogen® genistein @ 10°M2] daidzein® I7}
el YT ERe S B2 AEE 83.7~97.3% 5

o] 2%t} (As—ER ¢ ~MG63: lanes 3—5). T3t o3

2 thF FEE9 05 X 10°M/each %9 daidzeind} ge-
nistein 53 ¥F £32 8]+ antisense ER e 9 gene
transfection®)] 2J3] 74" ER e 8] & tha S7HA
o1} (As—ER ¢ —MG63: lanes 6—10) ER ¢ 2] 23]9] &
T control MG—63 A% %+ estrogen, daidzein %
genistein ©Y ¥F 3 A9 FAE =Fo0lQlTh

ER B2 1&e pcDNA3—ER a/pcDNA3—As—ER e pla-
smid®] gene transfection®] €J3t ER ¢9] W& W3} 5
off ol A WskEA 4dth ERe—MG63 AIX % As—



518 /9KE W 2] MG—63 Al¥F4] f=olX ERe) 9

ER @ —MG63 AHEe 10°M] estrogen¥} genistein
10™°M9] daidzein®] 7} A2l ~153%7H4 ER g9 &
A& 571133 (ER e—MG63/As—ER @—MG63: lanes
3-5) o UF FEE A 559 99 #AZ ERB
9] B8-S Z7MRY (ER @ —MG63/As—ER @ “MG63: la-
nes 7—10). Z22Y As—ER a—MG63 AlZelM 0.001 mg/
ml k7 9 T FEE Aol 9J ERBS Td SV
FARE WA (160.0%: 153%), ER @ ~MG63 AlEA
0.001 mg/ml 2k 58 A e <3t ERBY T F7}
= (200.0%) 0.001 mg/ml ¥ F&5 Aol 23t ER
B T Ztell (171.20%) I3l o2 dA3] F3kct o]
A= pcDNA-ER ¢ transfection®ll ¢J3t ER a2 28 F
7} Fr5E ERA S 2d H3E o)A gels E738t
1 NAEZ A daidzein, genistein L5218 0% o
T Tt UiF 3259 W7 H2lE EReE oh2t ERBS
1H 2715 7EARSS sttt ghlHoR oAER
A7 §AF FZE 7M1 Y+ isoflavone ER @ Bt
ER Boll i3k 313=o] 5wl ot #obA, ER A7} isoflavone
o] A o A e FHhe T AAERA
FLAg AAY 1 9™ control MG-63 ZF AX 9
ER a—MG63 A|Eol|A o A~EZ A, daidzein, genistein ¥
TEFEAS HRET FF == UF FEE AEe 54 T

- 8} tiEe] ERa$} ERBY 28 5715 A= o=

¥e

1

ER a$} ER 87} isoflavone®l] 23 MG—-63 &= AZ9 &
2 Z712 93 o) FEAo) S AReih T2t of
AE2 A daidzein, genistein EFEAE v]E3 oF &
£ UF F2E A g8 F4o] F7HE control A
Fo)M ER BRTH= ER 9] o] @A3] F7la1glon, o
F = g% F222 Hrl Al <Jg ERBY T 7t
#7+= ERe? FAE JAIS As—-ER a—MGE3AEETH
ER e W89 5715 §538 ERe-MG63 AXol b &
A8t} Fig. 29+ Table 29] Ad= Table 12 A#s}
3| £3H O 7 estrogen, daidzein, genistein EFE3
& H|2F ok =t YT 280 Fi9 isoflavoned] £
Z AlZol dF 54 Z71 a3 ERB Buke ERa 78
A2 B F7ket §7 o)RAAE g ngith

4, ER a-MG63/As-ER a-MG63 = MEN 4T N OiF
AE|of of3H IGF-1 2l Bigt

MG—63 ZZAZY 54 FEQA2 IGF- 1, IGF-1 1
231 PDGF7} 42iA] 91oH® o] & IGF— 0] JAER
78 B]E3}] isoflavone, oK X thF FEE 48 MG-
63 ME9 F2 T4 A% Aol AP AellA] HirE
A ol MG—63 M¥elX ER e 8 Hd W3t 5 2
JAE=ZA daidzein, genistein EFZFE H|E3 oFg &
L % 228 At IGF- 19 28l v)xjs= 538 &
HHgtr} (Fig, 3, Table 3). Control MG—63 Al ¥¢] H]

ER a-MG63 celis

AS-ER a-MG63 cells

Fig. 3. Representative expression of IGF- in fransfected MG-63 cells. Protein extract (10 xg/lane) from pcDNA3ER @ (ER e-MG63 cells:
A) or pcDNA3-As-ER @ (As-ER 2-MG63 cells: B) transfected MG-63 cells treated with vehicle (DMSO only, lane 2). E2 (13°M, lane 3).
daidzein (104M, lane 4), genistein (10°M, lane 5), genistein + daidzein (0.5 X 108M/each, lane 6), Yak-kong (0.001, 0.1 mg/ml,
lanes 7-8) or soybean (0.001, 0.1 mg/ml, lanes 9—10) were subjected fo SDS-PAGE and immunoblotting with IGF-l specific antibody.
Protein extract (10 pg/lane) from control MG-63 cells (vector only fransfected) was loaded in lane 1 in each westem blofting.

Table 3. Relative levels of IGF- protein expression in fransfected MG-63 cells”

Lanes/treatment”
Cells 1 2 3 4 5 6 7 8 9 10
C \ E2 D G 05D/G Y (0.001 mg/mi) Y (0.1 mg/ml) S (0.001 mg/ml) S (0.1 mg/ml)
ER & 100 246.1 265.0 231.3 2642 3897 402.0 273.0 291.3 98.1
As-ER a 100 51.8 812 84.3 824 103.5 96.1 106.1 90.5 82.3

Y Films from Fig. 3 were scanned with a densitometer and the integrated area of the resulting peaks were normalized fo the infegrated
area of actin band. For IGF-1 protein levels, the fold induction of each treated cells was calculated over the area value in control
MG-63 cells (C: vector only transfected, lane 1). 2 C: control (vector only transfected) MG-63 cells, V: vehicle, E2: estrogen 10°M,
D: daidzein 104M, G: genistein 10°M, 0.5 D/G: genistein + daidzein, 0.5 X 108M/each, Y: Yak-kong, S: soybean



3 (ane 1: 100%) ERe8 #d 37} & IGF-19
HHE 246.1%2 F7HRT (ERe -MG63: lane 2).
ERa—-MG63 AEol] 10°M )AE=Z7 U genistein] 3
7} Al ~265.0%704) IGF- 1 9] 9d& S/ AT o
2 T FEE HPe 29 99 #AZ IGF-19] &
e oS A48 73 0.001 mg/ml BT FEE
ol Haf 0.001 mg/ml &F 28 9% IGF—19] 2d
o] % #A&}3. 21 (ER a—MG63: lane 7, 402.0%; lane
9, 291.3%), ©| =3 0.001 mg/ml %F $2E2) daidzein
% genistein®] ol 4-§5H= 0.5 X 10" M/each &
=9 daidzein® genistein 2% EF £ Aad) 93
IGF—- 19 24 %719} (ER @ —MG63: lane 6; 389.7%)
FAFF3AT). Control MG—63 AlXe]] B]3] (100%) anti-
sense ER @ gene transfection IGF— 1 9] 23S 94
AlZom (As—ER e -MG63: lane 2, 51.8%), 10™°M¢)]
estrogen¥} genistein @ 10™°M9] daidzeing] 7} &=
antisense ER @ 9] gene transfection®l 23} 7449 IGF—
19 4dE ga 7Y Bde) Fee ~84.3%
ol HE3t}t (As—ER @ —MG63: lanes 3-5). kg I
HF F2E9 0.5 X 10°M/each =9 daidzein® ge-
nistein 5§ £F 54 x 8+ antisense ER e 9 gene
transfection®ll 28] 7Ha® IGF- 1 9] 2dE thh S71A
#HOo1} (As—ERa —MG63: lanes 6—10) ©}+= control
MG—63 A3 %= estrogen, daidzein 2 genistein @
2 B4 A9t fARE FF0)90th

Isoflvacne ©Y ¥FEHo} kg U thFol] g o
? isoflavone®2] Al &d}o 23t MG-63 Z2F HE
9] 24 Z71= ol= isoflavone ) estrogenic responsef]
Z7t B ANAERZA 849 growth factor signaling
7] 4% WF (cross talk) ol 7103K= Ao L&A 9l
oh#2 Ak A3 AE 81 E31)""® Fig. 3, Table 39
A= IGF- 1 9] isoflavone®l] 213 MG—63 ZZA|¥2]
FQ FAJMAYE ARSI, IGF-1 34 promoter
ofi= ERE (estrogenic response element)”} &A5k1] &
o IGF— 1 F2xe] W2 estrogen®|y isoflavone
of o8l AHAor AR Y= AoE AAN T2t
IGF— 19 promoter®ll AP—-1 site7} £Al5}1 ERa £} ER
B EF AP-1 sitedl]l A3t Faxe] 2dE 248 4
Qgo] L&A Yol ® o] BuES-E isoflavoned] 3+ MG—
63 xS ZA ZIP) o rEz2d 849 IGF—-1 pro-
moter?] AP—1 site2] 4% 3gollA Z|QIst IGF— 1 2] &
@ F7F B3] o]Fo1F S A ERe == ERA39
AP-1 site?] 43 282 M2 EE oAE27 &3

BESESEE 387 :512~520, 2005/519
€ x#dke Aoz geiA IAok” 5 ERes} AP-1 site
o] 4% 282 72, isoflavoned AEZA &3F Je}
o] g5A0% AR F4 F7Fe x#shs ¥, ERB
9} AP-1 site}o] A% 28-S F3h= -9 isoflavone
o] FeArERA AHRE Zefsl] X F4 JAE x8
= Ao dEA ok? B AYe] Auh= okF Aol
oJg AT MG-63 ML) 54 F7K= ERB Rrh= ER
as}t FF FE8°) FH¥ isoflavone EFAI 4% &
£-5 T IGF- 12 AeEaRl d F7te) 23 A=A
2= Vepich

20 9 BE

# A7) E= ERe 8] 2do] 37He MG—-63 ZZAX
F (ER@a—MG83 cell line) 9+ ER @9 o] 23] ojAl€
MG-63 ZZAEF (As—ER a—MG63 cell line) & £} .
AESAQ o7 Azsta ZHzhe] MFEFo) ok U tf
F FEE A F 54 9 JrERA 449 IGF- 1
B wst AEE St dF L diF A o3
MG—-63 ZZAHE 54 $71lM ERe 9] 982 #3351
AL siled, 1 Axg eokshd e Al

1) Control MG—63 A X v|s} ERe 9] ¥ Z71=
(ERa—MG 63 A¥) F4& 136.8%F F7MAT} oA
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o5 F2EC] Wt e S48 g d43) TR E
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A F7F a9t P #8
oH ol o] FEE 83 559 daidzein® geni-

stein 5 EF 27 Xzlof 3 F2) F7) Al 44k
Eipi=d
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ER 9] HdE dA3] A1 0 o]g) Hafsio] Falo]
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Z29 A7t Mol daAE wuis T4 F7F a9E o
ER A

3) ERa—MG 63 A2l 0.001 mg/mlg] k&7 RF
%% A8l ERe % ERBS wdE 25 F7HA L
ER o9 2de o% @43 Z7MIR,

4) As—ERa—MG 63 H¥of 923} ths 25 Aee
ER e 2&EE control MG—-63 ME 07 nlu|elA =
7RI, ER B8] 22 thh F7MA A

5) ERa—MG 63 AE%} As—ER a—MG 63 AL oljA|
ok i FEE X 2% IGF-12] 2 Wsgls 4
HE 23 ERe —MG 63 M XM kg3 oiF A
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FAE 1) AYA adg veho 1559 isoflavone
@Y Az)nd oS Y43 ERe-MG-63 Z3AE F
2l 9 IGF-1 #8 F71 a98 YepdE 9Jnlsh isofla-
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