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Effect of Genistein on Chemopreventive Activity
of Human Brest Cancer

Yun Hee Shon, Ho Chang Kim, Kyung Soo Nam*

Intractable Diseases Research Center and Cardiovascular Medical Research Center and Department of Pharmacology,
College of Medicine, Dongguk University )

Genistein was tested for chemopreventive potential against breast cancer by measuring the effect on proliferation
of human breast cancer cells, human placental aromatase activity and cyclooxygenases-2 (COX-2) expression and
activity. Genistein inhibited the growth of estrogen-independent MDA-MB-231 human breast cancer cell. However,
there is no inhibitory effect of genistein on human placental aromatase activity. The expression of COX-2 was inhibited
by genistein in Western blot analysis. Genistein significantly inhibited COX-2 activity at the concentrations of 10
(p<0.05), 25 (p<0.05) and 50 uM (p<0.01). These results suggest that genistein may have breast cancer
chemopreventive potential by inhibiting the growth of human breast cancer cell and expression and activity of COX-2.
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thromboxanes) g4 & Qs £Q Fholrt COXE F 579
isoformso] Y=, T & IRl COX-12 thEEQ T XofA]
TEEELE FelEol YT LdubHQl dElVlse
prostaglandin (PG)& W4dlk= ACE LTdA ok, I8
COX-2&=  lipopolysaccharide ~ (LPS), tumor  promoters,

oncogenes, WOFEZ], mitogens, B2, AO|EFI0I HARIX}
9} ZE oyl £F79 A=l dissld #EECE Eok COX-2&
FEe UlAY, APAY 59 28 A Al
COX-29) #Q W4 EQ] prostaglandin E, (PGE;)Q] &7}5
AR ek AESEY RUSYe Zdo 59

. F9l otollA] PGE7} vkl 43 Fo| g
2 28 7152 /NI Jokn gEggen”, 2

PGEx Holdg 7KK A 2EZ4 ¢8RVt ¢le 0
o] Y& ACE YK UK. T, B2 LU EolA
PGEx= M ZZ} cAMP 82t& AMPC aromatase
EXRE AF=E3H  estrogen Frt. olep o)
COX-28} aromatase®) FAME :} uiilol] £Q86H1,
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1. AJek

Genistein, RPMI 1640 medium, potassium phosphate
buffer (pH 74), dithiothreitol,
glucose-6-phosphate,

glycerol,  sucrose,
dinucleotide
(B-NADPH),

bovine

B-nicotinamide adenine

phosphate,  reduced  tetrasodium  salt

glucose-6-phosphate  dehydrogenase,

trichloroacetic acid (TCA), activated

progesterone,
serum albumin (BSA),
charcoal, dextran, bicinchoninic acid protein kite Sigma (St.
Louis, MO, USA)ollA] TI51%3 1, fetal bovine serum (FBS)2
(BDA}  (Daegu, 18
“H(N)]androst-4-ene-3,17-dione2  Amersham  Pharmacia
Biosciences (Arlington Heights, IL, USA)A} A && AFESIHCTE

7IEF A|F2 ME UG Bl B4 E EFAISE ALETIRIT

Join  Bio-Innovation Korea),

2. ENEISl aromatase ZFB]
Aol Buk AR
2 AAESE 2, sucrose, potassium phosphate buffer, dithiothreitol

% KCl3} potassium phosphate buffer

I NADPH7} Zghel oA w37l & Ad2e]sidrt
(800x g, 15%). LEI 1L AEMS 10,000x g ollA] 1527F THA] S
Eelg 7, I 4592 oz g7t & 70T Bt
3. FUUHE Falof viXle &

AN SRR 2Ol MDA-MB-231 (estrogen-H]|QJEA)} A ZEF

Z 10% FBSL} 5% charcoald} dextran2 X2 g+ FBS (CDS)7} 25}
%) RPMI 1640 B K|oll 22A)HA 96-well plate®] wellxt 0.5 x 10*
cellsS FEAT| I 24817} Fofl BT XS X{E]O}OZ] 2,4, 64
E0} BiUBINICE T8I0 ME HES MIT assay® ZHFH4CH

4, Aromatase X =%

Aromatase 2442 Thompsoni} Siiteri®] BHH%S ME 510
AAIBHAECE 718 [1B-"H(N)|androst-4-ene-3,17-dione
(specific activity 24.7 Ci/mmol) (100 nM), EJE} nAZE (40
ug), progesterone (10 upM), bovine serum albumin (0.1%),
potassium phosphate (67 mM, pH 7.4)2} A 5E ZgHS HIE
500 ME Ao 1027 §H2A1Z3Th 18] 12 mM NADPH

dt2Ho) B 1L 37 ColA] 1027F CIA] BE2A17] & 5% TCAR
‘j}g S ETRIZICE 1,000x gollA 1027 AAEE] & ST
chloroform@ 2 BHEA]7Z]
Aol F7 = 5
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5. COX-2 82 &4
MDA-MB-2319]
well plate®] Z} wello]] 24A4]

10° cells/m(%i A2H6EK 12
3 0.1% BSA7} EgHH

aotelet Yo rlAls &

.89 -

-platec]] MZ9] lysate®} sample

=13

RPMI 1640 A 24A]7F EQF wiBHYL, &

nM9 TPAE XZ|5ld COX-28 FLolirt 0]% 0A]17F S0
QS & A EY lysateE FHIGI COX-29] WSS western

blot 2410 = PGl COX-2 FYEZS

(Amersham Biosciences, UK)E 0] &3}cd PGE; 44
ASEIHETE &, COX-2 &4 ZHE PGE, Biotrak kit2] 96 well
SAZ 50 ped rist F, FAgt
antibodyE 50 ¥ Q) Peroxidase

B 4204 1AI7E Hiekst

PGE; Biotrak kit
PUPSIE ¥ < Yol=1

anti-PGE,
conjugated second antibodyE 50 ¢

mouse

Gt Wi = washing bufferZ 43) AASHL 712AIkZ 150 64
718} E, 2120lA] 3027 ARSI 1 M H:80, 8 AREEI]

8& HAAZ] & ELISA reader (Molecular Devices, Sunnyvale,
CA, USAYZ ARSS1 450 nmollA] 1 SETE SS9
6. Western blot 24

A Z lysate®] SHBAIE 9% SDS-polyacrylamide gelg 018
gl Arigs2z2 & ]6} 10% HEHS, 25 mM Tris, 192 mM
glycineo] I AHZMEG A}E51A polyvinylidene difluoride
(PVDF)2} (Millipore Corporation, Bedford, MA, USA)O & 0] &

AZCt o] o) E%E w2 2041 5% non-fat dry milk £
HOF H|EO|H BIgE APIGINT) J21 AlE EH2Z
3]4gt human COX-2 monoclonal antibody (Cayman

Chemical, Ann Arbor, Ml, USA)E T}H& 247t €}36I9ct 21&
0] &1t & Tris-Tween buffered saline (TTBS)& A2k 33
AAEEE §, biotinylated-rabbit anti-mouse IgG+A+M (ZYMED
Laboratories Inc. South San Francisco, CA, USA)3} 2417} HkE
A7) TTBSE 33 A|A3Iet. 18| alkaline phosphatase
(AP) streptaviding 1A]7+&QF HF2A]F] AL alkaline phosphatase
buffer= 33] MASI9ICE &0 BLIE 1S AP bufferd} E3}
B} 4-nitro blue tetrazolium chloride (NBT, Roche, Mannheim,
Germany)@}  5-bromo-4-chloro-3-indolyl-phosphate (BCIP
Roche, Mannheim, Germany)E Al&3ld BEE 2015l &

L2 o] AR AIESHL #he dEAI7 T WES '—:n—ﬂil—é
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9] £Ald] nlAl= gets A E 23, MDA-MB-2312 estrogen

o] =gk iR ollA] genistein EE 150 uMolA} 2.7% ~46.2%2)

kﬂ S AA7 #AERCH (Fig. 1A), estrogeno] EEE A
2 dhR|I AL genistein =& 150 uMojlA] SEOEH O FE Al
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Fig. 1. Effect of genistein on proliferation of estrogen-independent
MDA-MB-231 human breast cancer cells in the media (RPMI 1640)
containing estrogen (A) and phenol red-free media (RPMI 1640)
containing 5% charcoal and dextran-treated serum (B). The percentage
of cell proliferation (assays were carried out three times) was determined at 2, 4
and 6 days at various concentrations of genistein.
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Fig. 2. Inhibition of human placental aromatase activity by genistein.
AG, 5 uM aminoglutethimide. 40 g of microsomes isolated from human placenta
were incubated with 100 nM [1, 2, 6, 7°Hl androst-4-ene-3,17-dione, 10 uM
progesterone , 0.1% bovine serum aloumin, 67 mM potassium phosphate (pH 7.4)
and 12 mM NADPH. and the amount of 3+H0 released was measured as

described. Indicated values represent mean+SD (n=3). A value statistically
significant compared to the control are marked as asterisk (** p<Q.01).
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o} B ARE I8 AFollA= estrogen B9 TIAL TAE
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n, 3] gor % &, ORAY, HIEMI3} F71& Fo) Qol|akA|

MEA 1 4o ¢ 4Qﬂ RUct. B UBollAl= genisteino] A}t
ENElollA] E2]6l aromatase 40l PIX= SIS EXS)GE 1
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Fig. 3. Effect of genistein on expression (A) and activity of COX-2
(B). Lane 1, untreated: lane 2, TPA (150 nM) treated: lanes 3, 4, 5 and 6, TPA
(150 nM) and genistein (1, 10, 25, and 50 M, respectively) treated. Indicated values
represent mean+SD (n=3). Values statistically significant compared to the control
are marked as asterisks (* p<0.05, ™ p<0.01).
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Genistein0] COX-2 THIZA wldo] n)xj= @ak
blotting technique 2. & 2151%ic}. 1 A3} MDA-M
9] COX-2 2}30] genisteinol] 93 AxES
(Fig. 3A). IES} genisteino] COX-2 gk ol H|A]
HE7] 28ld, A|E Xzl & MDA-MB-231 M=Z A&
PGE29] M&& ZH35I9rCh Fig. 3BollA] HE Hig

coa
genisteine

fio

=l

ELYEHOZ COX-2 F4AEME
=L 10 (p<0.05), 25 (p<0.05)9} 50 uM (p<0.01)

AATE
Qe To] i =2 PGE, mTF: FolAo]
estrogenO|i} progesterone &R 7} Q= o‘,ﬂ:}ob} ol
Rog ZYWHACHY. w5 Fultond} Heppner”T 9] &
o= PGE: &} Holde 4dh @A) Atk A
L74;}0ﬂr/} 121 nude mice of 0]A18} Al2HO] FHIQHA)
indolemethacin (COX-1 QalANel 95l GAE = 7)10

ACHO. T8} indolemethacine2 COX-1 A giA0]1
FEAAIE Y8FRE Rargo] gloB g 1atgo)

TTO

gerustem oAM=

SAHLE RAGUE dHats 58E &
=3
1

T Ug >

FU

¢

kﬁ ﬂd

oo ktl o o rir
f

ai

o



Genistein0] Faietol|d} &

E HABMMEA M COX-2 AMalAY Ho] B EQ
itk 2 =Rof 9J51H genistein® estrogen-Hl &L Fabet
M E (MDA-MB-231)9} £4] A EBS COX-2 thd

st
3 §ﬁ:§é§ Oilﬂiﬂrﬂ o) EFISIRICT. wetA olefet gl
4HES AoiE AR 7|tiEH, T

ekt Az TNk 4

<

|

Genistein®] o} E4& olB7] 8] A &+
EZ0] £Alo) rIX]= &3, aromatased 2 cyclooxygenase-2
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