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8 oF 1 AUAHR (genistein)o] HH 02 $EH HITLE ZAGHE=AE o] ) #747] o] B
welol AEA A ol Fulwt ale] i AU AHRle] Feke ATsilnh. 7RHe] CSTBL/G) A
A2 2292 318082 o] 83 E< 1AWA] AR B AUAHRl0] BrkE nAuA A2E AHA
71 & ujnke] AR RA5E 2tk HAEA AE Garl AR e ol vls) BRAet xR
A7t Z74E9keh 2 AU AEIRle] Aels dadA] o) BRA, AEARA D AR 2718 T4
AZACE G Hol) vlah AU 2Elelo] AelE vada] e @7 Lo] 247w £ BelsHE0] fo
Hom wolArt, ok A AolA 7txAe] AAAR 24 AUAERle] s AR, ol
Ak AUAHSlo] dadAR $EE AT, A ey 2 Adolas GREos A 4 9l
e AL AT ok Wb B AT 6747] oj4e)] unkah nA@Ee meke AU Fole] A4
o #g Aol

FAo] - HAFA 7, H ARE, BEA, EH R

Abstract : To investigate whether genistein regulates menopause—induced obesity, it was studied the
effects of genistein on anti—obesity effects in female ovariectomized (OVX) mice, an animal model of
postmenopausal women. 7-week—old female mice (C57BL/6]) were randomly divided into three groups.
All the animals received a high fat diet or a high fat diet supplemented with genistein for 8 weeks and
variables and determinants of obesity were measured. The OVX mice had significantly higher body
weight and adipose tissue mass than sham mice. However, genistein supplementation reduced body
weight, adipose tissue mass, and adipocyte size of OVX mice. The OVX mice treated with genistein
had significantly lower levels of serum triglycerides and total cholesterol than the vehicle-treated OVX
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mice. Lipid accumulation in liver was also markedly decreased by genistein in OVX mice. The results

suggest that genistein can effectively prevent adiposity, adipocyte phertrophy, and llipid disorders caused

by ovariectomy. Moreover, this study may contribute to the alleviation of metabolic syndrome, including

obesity and hyerlipidemia in postmenopausal women.
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1. M8

Hgke A 29 dei, A3Ee, 4% o
AMZHAL Aol (metabolic syndrome)@} @3 9F
o] Q= Aol Sl aglolnl]. whekA
e ofe] AYES] dele] HER wed] g
ZQ1 P Ent ofye} o AmE sfof o=
Aol WHo=R QA E|ofof gty

= i o

HITRE BP0 Ay, Hoet dg9 &
AHF, 25 FF 5o Agswe JgE
oflel FH2Ql gQle] BHog Agsto]
THnh 59 oo A daTlso] dAHo
A T2 A2ER(estrogen) @] A/dol
AFe HAZAZ7E HH FRACE WA
(white adipose tissue) A7} S7tEE @40l

do ra
H
i

HARTH2,3]. FA7]E0] AR HRto]
e HA7] ot ofuet HA7] oA
o] TERE HAEA(OVX) FEolAE e
WHH4,5]. 2Ry w577 A4 dadA s=
o AEEZANE Aot =¥ w5, WY
22457 9 2F AdgEol AaHEA B
gol AAETH2,4,5]. olRt AFARSS H7F
o] 7] o guietel Fasjt gelejw HA
7] ge] v 4 AHEolE TE2#9 oA
Ezle] Ay 2 #He] =g Akt

rr

Qe

djlse MuEde S8 4%, 2%, o
AR 5 ol Wye Agatn 9o, o F
Mg oY W A2E g5 45T UelE FaA
sk itk Sl A7) 4SS MPoz WA

, & ool &aEHo e AEA dAERA
(phytoestrogen)ol] gk ¥4lo] F7h=|1 lch
sletdon  ARAY  JAEZAL  Fu A
(coumesta), ©]AZ2H(isoflavone) % 21
(igna) 02 FEEM, o] F o]&FeHEE tiFo
A ol A= AEA AAEZAtHE,T].

o|lAEEE2 o AERM FRHO R [AISI]
AERZNS FEIF W EoAE oAERZ
84| (ERs: estrogen receptor)?} AgHetcH8].

AU A(genistein)2  Fol =] e
o|AEeREo B H FAAE, At A, P
S dAl Fo FFe FHL BHiuEHyY
UTHO-13].  Esl  AYzEQle] AT
(osteopenia)e]  Sli= #HA7] 449 IoEF
(osteoposis)©] = FAEA FERE ZEFA
TUEE FVM7IE Bt Stk AFATt
He AY2HRlo]l H77] o/d2] E(bone) 4
ARl felgt 2 7ML YeE AlAbekL
UTH14,15]. EZ AYAEII-Z AXAAL FoflE
71 H77] oAolA BFo A5 ofHariel
(imflammatory adipockine) visfating& ZAAIH
o=z2H o ExZF(hot flashes)S Attt
[16]. 22t AYAHILS daga] F22d
A A 24 diel ot daES UEU
o H[17,18] HAEez s FIE 5 Q= H|
T 2E2Rgo] it AYAH<RIS A= wHg
‘gejolnh. w2 A= AlULE|Qle] HA 7
o/de] BREE ZESI=AE AR S8 H7A
7] Hgtg ol FEREQ nATAolEs AT
HAZEA AA FolA el FHnt o] it A
YAE|QIS] doks S5kl

:

2. 4

21, M=z

2.2.1. Ao

Ao AFRE AlRE 45 kealno] AHo] &
S5 12HAlo] Abm o] Research dietsAHNew
Brunswick, NJ, USA)e] D124513 AR&stth
(Table 1).
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Table 1. Composition of high—fat diet

Ingredient High fat diet
gm(%) kcal(%)
Protein 21 0
Carbohydrate 41 35
Fat 4 45
Total 100
kal/gm 4.73

AY2H 12 AladdinAHCity  of Industry,
CA, USARRE Fst & Z=e9] 45%7t
Al A o] Abmol H7bste] ARgSHHAT
0.05% wt/wt) (Fig 1).

OH

H

Fig. 1. The chemical structure of genistein

2.2.2. ARWE

HE Aold 7739 wild-type oA F
(C57BL/6] mice) S @gtto| g3
(Chungbuk, Korea)=2H¥ Fst] A8 S
), gt AEfolAl 12A17F light/darkness cycle
Z7 stollA Hoelet & FHol FHA ARSSH
At

dA AL BAAR 30§ 2 miss I8
(Sham), d2dA$4E 2FOVX), 181 4
AAee & AHAIVE 8F B¢t AYAHEH
0.05% wt/wt)2 JATA 0] Atmol AolA 4
et :L%(OVX/G)BE oA

HH oo F=REd dAart A" He
A-8A 15 _'_oﬂ Adde] o]gstilen A7zt
8F Bt BE AN F= 1ATA]o] A= (High
fat diet: 45% kcal fat, Reseatch Diets, New
Brunswick, N))& AFstalck. RE Aol ARE
H FA9 = 7 2% T 8utg]olth(n=8/group).
= "a]%.ﬂ e °]z°1°ﬂ 23] A& 45k
HE Fol7] 12/%F Aol AtmE AASH ‘:]'
2 AFH5[te] 4TolA 1AZE 35’—‘] 5
3(4, 00 rpm, 20 B 4T)ste] @32 o

e A 54 F A ‘ﬂVﬂ'X] -80C

[o o uet I~_l
3 32 r*°

_EL r{m 12

oA BEshArH19].
B a7e 58T
NVRQS AEC-16)& &

2.2 Mg

I].°..

e

2.2.1. At 24

g wazrxAs b 222 10%
phosphate—buffered formalino|A st B¢t 12
A5ttt Paraffin section (5 )2 B4t A%
A4 AATE & hematoxyini} eosin® 2 G
Skt FAgh 222 dn)F spol|A BT
Image Analysis System (Image pro—plus, MD,
USA)2 ol-gste] Hiotd HWsE ZAsklt
[20].

222 3% K9 F9ATR § Y 2HE

24
R o AWYE FFL 47 JzAY

(Green Cross  Laboratories,  Gyeonggi—do,

Korea)o] Q|&sle] B35t}

2,3. 2MYH
BE 7Fe mean =+ standard deviation (M
+ SD)ez HZASIYTE FAERALS Tukey's

multiple-comparison  test®] €J$F  one-way

ANOVAE AHAlstad. Fol4¢s2 p<0.052 4
Aoty

3. it { n#
3.1, SRt X|HxX27] Hetol| st

MLIAH QIS St
A7 ool vtz de| st AYAHle
BIE XA 6l, H737] 449 TEREY
OVX Fel AlY2H|le] Hr7d nxH4lo]lE 8
F B AN & BRI} AYRAARAE
=24+ thFig. 2 and 3).
Sham #Fef| v]3] OVX F o] A% BFA &
202 G5t 44.9% Z7bE et 18y b
i%:;!xﬂi Aol S/ BRAE AY2EIQ] A
o5l 21.8% #HAEIH. EZH AU
é Az Hste F52A "skel gARgE
S Uetglch Sham Fel Hs] OVX He=

AFEARAL W WBANFEARA BE

L
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o oﬁ JQ, =
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Fig. 2. Effects of genistein on the body weight
in female OVX mice.
All values are expressed as M + SD.
"Significantly different from Sham mice,
p<0.05. Significantly different from

OVX mice, p<0.05. Sham,
sham-operated mice; OVX,
ovariectomized mice; OVX/G,

ovariectomized  mice  treated  with

genistein.

H77] AL {7 dAHoh AFo] FIIEHA
A AL A Z(lean body mass)?t T-&Fo] HAaH

Total adlpose tissue (g)
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© B ER AEEARATE F7hE0] H|gtol
HgRth21,22]. 2 AFEIES AlY2E<RIe]
H7A7] ool FERE OVX 9| & Az
ARt g wAMAgRARAE avHoR
Hargdoen a7APE fdad Aom s
™, #H7A7] 49 vwtzdo] digh Ayl
FHT GIE AARSHAL ot

3.2, X|HMz=o| HENSHH
HMILIAE|2le E2}
Ao 2 AR AWEH0E
Z|HA| 32 0] 2717k H| T3 2] = U
(hypertrophy)®  A|9FA| A4 (adipogenesis) & 2
ARE AT APARY] 27 FUHEE A
(hyperplasia) S B dojudti23,24].
AFE OVX F oA AY2HRlel ogt
‘ﬂc} A5A ] Azt AYaH<Jle] ot Z|wf
X 3719 sk HAstel @Eo] AERE F
Atttk Fig. 4). 2AJHsHy BAo| o5t
OVX Feo] YA etz 2e JAsH= 2H
MEO] H7]:= Sham Fof| ®ls} 7tk 1
21 g e A o] RAlo] thgt AU AH|
9] FFA AEA AYAHILE OVX F9
W WAL A7]1E HAAZATE whebA
2 AFdaE AYzEQlel ot AFEAFA
o] Zaw AYsEQle] AWA|ES] A7]E HAa
AR Zofl A 71918 S AAFSEAL Qe
HIREEE Z[YAae] 2717} Hldisizl= A%
Z7td % #8 AWiH(free fatty acid)o]
WAZ W=z f2 AT fFds S7HIA

tHatoll chst

=

N

X rlo

] [} -

Yisceral adipose tissue (g)

=

Sham ovX oVXIG

Fig. 3. Effects of genistein on the adipose tissue mass in female OVX mice.
All values are expressed as M + SD. ’Significantly different from Sham mice, p<0.05.

“Significantly different from OVX mice,

p<0.05. Sham, sham-operated mice; OVX,

ovariectomized mice; OVX/G, ovariectomized mice treated with genistein.
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Fig. 4. Effects of genistein on adipocyte size in female OVX mice.
Sham, sham—operated mice; OVX, ovariectomized mice; OVX/G,

ovariectomized mice treated with genistein.

F/8 A (triglyceride) ] @Adol F7Hel HeolA
71U TH25,26]. 183l AY2AHIL F &
A4t FAaA7lE BAE Qv BaE ik
[27]. bl AU 2Rl ot 5 F8 AW
AbOl ZATF AWAE] AV|E HAAR =N
ARABAE FAA Ao AtrHr)

3.3. E3F &2 x|AYE0 et mMLUAE Q2
k=anl}

1o

@ao] 75 % FAAAN AYE A
il ZHAHS(low  density  lipoprotein—
cholesterol, LDL-C)°] 5715 E ¥1H 1T Z]
ol ZAH S high density lipoprotein—
cholesterol, HDL-C)o] ZAaXE ZA} I=o]
SITH28,29].

2 dfolAde AYzEQle] 5 AdsEs
=g ZAEQIRE E]lshr] o @3 &9
Z ZYcEEYL F9AYES S45IltHEg. 6).
Sham FHef Hl&l OVX H+= @4 &9 F =4
2EIET Sl AZE 25.9%9 23.1% A
F7FIR e (p0.05),  AYxE]Rle]  AHH
OVX F&= OVXl 95 F7td 84 &9 &
ZE|AHES FA4xH] AZF 24.5%%% 14.4%
A HAEATHP0.05). 2 A7 G4dA
2 HAste oA E S (dyslipidemia)o] AlY
2E|Qle| o5 ZWAHET= AL AlAbekL St

ZE9

ru}
g5 AEALRY] e HAaEoA 2] 2E o]

S}22(hepatic lipid catabolism)oll 2J5] Z4%

3.4,

& ol cigh dMLU Al

o

oH30-32].

AU zERlel <gt &
Z210] 21ddE Hstet
o8l APl BA
B ZH(hepatic lipid accumulation)o]] Hgt AY
2AH[QIO] goks ZAMSHATHEFIg. 5). OVX Fl+=
Sham Fofl Hls 7t=x2]o] 2| AAHE F2lo] 57t
=k 22 OVXell gsff F7hHe 2kx2]9] A
A& FHL AY2sEQlel ofsf A= AT,
2 d7ATE AYadE_Rle] A9 A5
< AN EN 5 AEAAREES H2AX
= AlAFSERL ek

2 A7 HAHAEY] FEREY dAaHEA of
1 FolA AU Rle] dadA= F
| AFEAE B oR Fasto=n AY
2HQlo] HAFoR fhiE of/dHut &
o7 AT AYS AAstL lom, olFt &
AdFAME HAFde dider wid AY2E
olol AA7t =HAHAAESE body mass index
(BMD, slgEe 9 & AYFAE fFoHe=w
HaAzivtal B dAdate] ofs] siTE
TH331.

AYUAHIQJIS AR ZA A (adipogenesis) @] 2
Atz2ZEAQ1 CCAT/enchancerbinding protein 1
(C/EBP1)3} peroxisome proliferator —activated
receptor y2 (PPARy2)9] HdS AAAZIctL
HuEar QIoH34]. whebA 2 AtolA] Ay LE
glof ot AWFEAS Hae AU
C/EBP13} PPARy29] & AAgo=zn Z]
WA Aol AAEU7] ] Aom AlaH

o}

Ao Wt 2
A] oo

=S
—
249 224

A

PR

>.\Ll

X
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OVX mice, p<0.05. Sham,
operated mice; OVX, ovariectomized
mice; OVX/G, ovariectomized mice
treated with genistein.
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AVzHLS 8% o AW FLAT)E
av} ek BuEy gong[7), Ausd
ol ot @F 4o AP Fak AWAE

Wzo] fe] A frds AarlA AgAze

2717F gadord APFAE dad Ao=m
Atz Ht

E AY2HSQLE AAEAM -gA dish
agonistic act1V1ty Zyx ,JJL ANAERZA9
TR @ oM JdiERA 89t A9

QH,35]. dAa ZEEQl JrERAS 7h 2

T AIXIARY gt 224 AAAE
17 B -l 2EZt}o] (17 B —estradiol)
AR Fo] IERA A A|AAiEHERgo
F42Ql  carnitine  palmitoyltrans—
ferase 1 (CPT-1)¥ pyruvate dehydrogenase
kinase 4 (PDK4)°] mRNA @& Z7HAZAC
[36]. =3+ aromatase—knockout F|(ArKO mice)
oflA 17 p ol AEgtol& A= 7hellAe] A
AF B —AtSH(fatty acid B -oxidation)o]] ToIsh=
AAEY A8 FTHIFTHITL o7t A+E
52 AERZI0] A2gH 74A OVX Ff
A AULEHL oAERA gA9F Agsto]
QA tigh o AEEANS] ARt FARRE &
el 2)E4eRgS] X aTE UErd 4 Qo
= AS A Slth ek AU AH

OVX #elAl TS AF o|si218-8 285
oz xAe] AYEAI BFe| AR

AAAZRL B opgat AAme] 279k A
z70) BAE FAAZ] Ao AmHt

ovXiG

Fig. 6. Effects of genistein on hepatic lipid accumulation in female OVX obese mice.
Arros indicate the lipid droplets in hepatocytes. Sham, sham—operated mice;

OVX, ovariectomized mice; OVX/G, ovariectomized mice treated with genistein.
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A= AYLE R0l HEez fed BT

o] R FRBAOVX) FlA
2e|Qle] el wake drstgn A7
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=

7371 ool FEREQ OVX FHolAel Ay
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Ao APTIH: 22 Blstgch aeba B
A7 AT AULH ofgt #7247 o4 v
ghEd Wk ohet Mg B oAEERe A
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