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ABSTRACT

The study was conducted to investigate the effects of dietary calcium and soy isoflavone on body fat and lipid meta-
bolism in high fat-induced obesity. Four week old female C57/BL6J mice, known as a good model of diet-induced obesity,
were fed low Ca and high fat diet for 6 weeks. After induced obesity, mice were divided into six groups according to diets
varying calcium contents (0.1 or 1.5%) and genistein contents (0 or 500 or 1,000 ppm) . Body weight, fat pad (perirenal
fat and parameterial fat), adipocyte size, serum total lipid and total cholesterol were significantly decreased by both high
Ca intake and genistein supplementation. However, the effect of genistein supplementation showed in low Ca-fed groups.
Serum LDL-cholesterol and TG were significantly decreased by high Ca intake and genistein supplementation, respec-
tively. In liver, lipogenic enzymes (fatty acid synthase and malic enzyme) activity and TG were significantly decreased
by both high Ca intake and genistein supplementation. This inhibitory effect of genistein on lipogenic enzymes showed
in low Ca-fed groups. But liver total cholesterol and total lipid were significantly decreased by high Ca intake and genistein
supplementation, respectively. Fecal excretion of total lipid, total cholesterol and TG were significantly increased by high
Ca intake, not by genistein supplementation. In conclusion, high calcium intake and genistein supplement may be bene-
ficial for suppression of obesity through direct anti-adipogenesis by decreasing fat weight and size and indirect anti-lipo-
genesis by inhibiting lipogenic enzymes activity and improving lipid profile. (Korean J Nutrition 39(8) : 733 ~741, 2006)
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He Aoz Basiict?
R 17 71548 AR Rl o] AZERE-L in vivo, in
vitro A4 B s, A7), FEUAs e 9
A2EZA AR, tyrosine kinase GAIZE 59 E5S
Ve gley” 1 g gk At glvka B y®
=1 e} Goodman—Gruen$} Kritz—Slivestein”& 317
7] 448 dPdoE F AFolA HE 1.3 mg/day AU
el dF ol wiel BMI2 o802 Wton] HDL ¥
2HES FoH 02 Frtn B usiGich vg FE8 o]
{3 ATAME AVAEHR A= 719 F Fd2EHER
SRS FETn Busleh® =3 AlUAE e
AgzAd AWEAE Asjscty B E gk’

Juh I uiRke] Wik #A9 SR ZEH AUS
HIJE o]48 A7 Bol AP glovt o] F EAS
B3 sl daagel digt A+ vty £3 o
F7o] A7t H37) Aol daBA FES o83
AA A Zaog Basty oA duteidolt A o
R FES o d APt &3 Aol

mepx] & Ao 58x; Ho] §lo)x mAA]ole
oJa} nlgto] & ftE]= C57BL/6] U whe-AE o] g3}
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1, &Y Ay R 49|

B A5 15.6 g 453 A v~ (C57BL/6J
mouse) 108712]1E A&ty A3FE Adae]dol +
g3t 6573 AL - AZE Ho] (o] F beef tallow
15%, cholesterol 1%, Ca 0.1%) & Foisto] veke 2
Blt) 015 vheAE & 7 18viEld g wixisle]
602 ro] 2 (0.1%, 1.5%) 3 AYAHIQ! (0, 500,
1,000 mg/kg diet) o] &S Defsto] ThA] 8571 AHS3H
Pk & AT 1) AZw AY2ERJA FH7KE (LCa—
GO) 2) Az AU2EIQ 500 ppm ¥7FF (LCa—G500)
3) AZE AYAEA 1,000 ppm F7kE (LCa—G1000)
4) 17F AY2EQ FH7ME (HCa—GO) 5) 172 Al
Y2HQ! 500 ppm H7HE (HCa—G500) 6) 112+ AY
2€l? 1,000 ppm F7FE (HCa—-G1000) & Wit
Ag2o] (Table )& 71EF 02 AIN-93M Aol %
AE oyt mA Aole] A Feo2E X 15%%

o Mo] F ZgT AUAHI XL gelste] Zed Al ZUXHE 1%S A7 B3 AYAER] (HES F
HaeRlo] A A Al D Axe] w[AE FEF L olg A AHIAL A8)S FolX FEF AR & 0%l
2o g5 ae] de) SR A Stk G 2 229 ARATI) mAAlo] HRE FEF A C57BL/
AATZ FE T8 Ao dRE BT, 1k A9 6] wheollA 3Rt a3E 1B AY2ERl 5007 1,000
A B 2450 84 9 AT A7), A 224 52 ppme £ AP AYAHRA doseE A 12w
Table 1. The composition of experimental diets (g/kg diet)
Groups “Low calcium High calcium
Ingredient 0" G500 1000 GO - G500 G1000
Cornstarch 498,192 497.692 497.192 449.992 449,492 448.992
Casein 140 140 140 140 140 140
Sucrose 100 100 100 100 100 100
Beef tallow 150 150 150 180 150 150
Cholesterol 10 10 10 10 10 10
Fiber 50 50 50 50 50 50
Mineral mix? 35 35 35 35 35 35
Vitamin mix” 10 10 10 10 10 10
Methionin 1.8 1.8 1.8 1.8 1.8 1.8
Choline-bitarirate 2.5 2.5 25 25 25 25
TBHQ 0.008 0.008 0.008 0.008 0.008 0.008
CaCOs 25 25 25 375 375 375
KH.PO, - - - 13.2 13.2 13.2
Genistein - 0.5 1 - 0.5 1

1) LCa-GO0: High fat diet +low Ca (0.1%), LCa-G500: High fat diet + low Ca + Genistein 500 mg/kg., LCa-G1000: High fat diet + low
Ca + Genistein 1000 mg/kg, HCa-GO: High fat diet + high Ca (1.5%), HCa-G500: High fat diet + high Ca + Genistein 500 mg/kg, HCa-

G1000: High fat diet + high Ca + Genistein 1,000 mg/kg
2) Ca Free-Mineral Mixture based on AIN-93M-MX (ICN, USA)
3) AIN-93-VX (ICN, USA)



ol ZFRZF (CaCOy el wet 27 19 vj&E 24 1
2 233 98 KHPO.E 718tk A8%5E A2
/% 22 = 2T, ) &% 65 £ 5%, Y 12X F7]
(light: 06 : 00~18 : 00) & 223tk AF Aojg} Al
= 9 ARF4 (ad-libitum) 02 Fojsigion, A48 7)
7r B9t 2o] AFFE AT F W, A5 dFY
H AR A7l S35k

2. N& 28 R FNE

AE 717 HFG ABFES < 12/ BAN £ &
AHAERD (AlE}, F8SR) 02 uiFste] BASS ol &
3 ore}WE (orbit venous plexus) & &g )33}
ok AF e G4 s vx] F 3,000 rpmellA 20
AP ERE EREiinh 22 AE T A
AAgol HFsl] AR EZNE AAT s FHE 5
A3t A AT SA] FAANFCE

7 2R A a4 Y S Hs oF 1 g9
ZF 2AE dofule] ZA ol & 5 mlel A7 4 &
= g9 (50 mM Tris—HCI buffer, 154 mM KCl, 1 mM
EDTA buffer, pH 7.4) o] ¥ 4 ColA #2338t & 74
Ag PA B (47T, 10,000 X g, 20831 AL 245
(cell debris) ¥} A|WF-2 W21 YFALE thA] Hal =
14 94 Ba) (4T, 105,000 X g, 603l Az £
(FEd) & Aok AlEE 1.5 ml FE Wro] ol 9]
Aol % YFAIAH

Az FH A Az 220l FaEo] Qe AR u)
oule] FAIE &A% § ARARY T7)18 FH3] s
10% ¥=2d&de] nysigiet B2 48 Fa d 44 F
3t 3] FFE AL YEPIkL Basie] 490 o]
£330k

AEE £47364) W2t Qo2 3riely deto] 499 0]
£33tk

3. ey

1) QU A o Bol AA 2

8349 $A4d Xt Frings & Dunn” 9] W& o]&3t
0§ 540 nm9lA spectrophotometer (Beckman DU—530,
USA) 2 8] F=ksldny. g3 AR, FFeLEE,
HDL EA2HE 55 89X 25 #417] (Spotchem, KDK
Co., Japan) & o] 83} &7g3I5iom, LDL FHAHE 55
= Friedwald 5 ¥ {LDL Ed28& = FZHAHE -
HDL ZFe2HE — (349 X/6)} & o183l AXdsisich

7V} & WEAZ (freeze—driver: Labconco, USA)
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3to] A3t 5 F A4 F32 Floch 579 ¥ o]
g3l ARGy, 7] FHAHER 348 AHY v=E
FEF F AYE o)ATZHE L2 52U & 4 cho
lesterol hydrolase® X3sH G4 Ak kit (FF A<k, ¢
=) 9} lipoprotein lipase %} glycerokinaseE ¥§3t G4 A
ok kit (G5 A2k =) & o] g3t SR 1] Fal
2HE $EE 500 nmeolA, k8 B4 A sk 546
nmollA] spectrophotometer (Beckman DU—530, USA)
2 8| Aesigict

2) M RE|Q| AMEY BA g 2T

7+ AEA 23X Malic enzyme /2 Ashton'” 2]
¥ Fatty acid synthase 842 Linn?9] W& o] ¢
a1 =43l3ith. Malic enzyme 50 mM Tris—HCI buf-
fer (pH 8.0), 4 mM L—malate, 10 M MgCl,, 0.5 mM
NADP 7} 39 uhg EFE] AZd £8S Y1 30T
ol incubation AZ] F 340 nmel*] spectrometer (Beck-
man Du—650, USA) 2 NADPH] 443& &8tk &
290 4L W 1 mgd 189 A4E NADPHS] nmol
2 VeRgth Fatty acid synthase 842 100 mM po-
tassium phosphate (pH 7.0), 20 mM EDTA, 5 mM ace-
tyl—CoA, 4 mM NADPH®| X% vhg 5] A¥d
B3g de & 37T 687) incubationAZ! 3 10 mM
malonyl—CoAE ¥ 340 nmelA spectrometer (Beck-
man Du—650, USA) 2 NADPH?] AH3}E £48l%th &
29 844 A 1 mgd 189 Ak NADPHS] nmol
2 YRt

o] AEA B0 gy SR ¥ dENlg 3F &
HoF o] BiuretHe o83t Al kit (oRt A, $=)
£ A3l S80Itk

3) NgNIRe 30| B

10% E2Tdel TPA AtEAE dudl 24
#F4-& AR hematoxylin & erosin GAU3}3LE GAAE =
& gu|7 sloM BT kodak MDS290 Digital Ca-
mara system< ©]831] 522 5595 #dsle] NIH
Image J program< ©]-&-3 FejsHs WIS #a3tT 2|
WA o] @] AXG AES] A71F S5k

4. 4 24

A8 A= SAS program (SAS 6.12 version) & ©]
f3lo] A Asllon, 2E Aos B4 £F 23t
(Mean + SE) 2 Yepiit. 8T 3] F24d2 ANOVA
test & p <0.05 4] Duncan’ s multiple range test
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2 A58 2 AY2ER1Y 5 E s Two—way
ANOVAE o]&31 HAFsch
a0 % %
1. §i5513 J AoMRF
HHANF 15.6 g2 vhe2oAl 2205 FoIsie] A
&% A7}, Table 2014 B nlel o] 1457ke] Ag4]
o] AF ¥ He AFL o 4 g% TN 1 SUFF
& AY 7 ol s B Ag 8 A A5 9Y A
% 37V AZs AUAEHR F37HE LCa—GO) el B
3 A4 AY2EQ H7kE (LCa—G500, 1000) 3 117
& 437 (HCa—GO, 500, 1000) oA Ao o} 11
FF9 2 A3 AY2ERI P feldo AT F
YL AN Ao Jestth 23y AE FE A
AZFL HCa—GO, HCa—G500, HCa—G1000F 2+ #-9)
Q1 Aol glo, AY2ElQl Hrle] e FHE: A5 Al
v AFE] 2 A3 Aot Yekkth B3] 1w Aus
¥<! 1,000 ppm 7k (HCa—G1000) &) 4 AF 7}
Z& LCa—G09Y 1/20]8t 4+ oIt vt Aol dH=

< A T Tl FAHA 2jolE HolA] Y3ttt (Table 2).

o14e] Axh= H4 400 mg ZEE AF S viRigH o
271 v)ZeA ddzt 1,000 mgd) Z AHANRS o
HZo] 4.9 kg FHAERFTIT B3 Zemel TV A9
FE5ed AFoA 857 05%, 1.5%, 2.5% 24 A
F Al 25% ZEE AHT T84 9Y AFFIPE %Y
Aoz wthy B s Leed) Leed) A7A5 e} FA}
e} w3 B A= 2089 HA7)AE titor A

Table 2. Body weight, weight gain and food intake of mice fed
experimental diet containing Ca or genistein

Groups Final Weight gain Food intake
P weight () (g/wk) (g/wk)

LCa-GO 267 £0.5"°  0.63 + 0.06° 28.8 = 1.0™
LCa-G500 24.4 + 0.5 037 +0.03™ 282+ 1.9
LCa-G1000 245+03° 038=+002° 275+09
HCa-GO 248 + 0.4° 041 + 0.04° 288 £ 1.1
HCa-G500 24,1 +04° 0.33 + 0.02*° 285+ 1.2
HCa-G1000 23.9 + 0.4° 0.29 + 0.02° 289+ 1.2
Ca effect e h NS
Gen effect * NS
Interaction NS * NS

1) Values are means * SE, n = 18; initial body weight of rat in
approximately 15.6 g

2) Vdlues with different superscript within a column are significan-
fly different by Duncan’s multiple range test, p <0.05

3) NS: not significantly different among groups

4) »+: p<0.01, *: p<0.05 by two-way ANOVA test

1.4 mg/day AVAEQE A A4 BMIZ} §-9)3
o7 ity ¥ 1% Goodman—Gruen$} Kritz—Slives-
tein” 9] A7 FLS T FR vpLoA DAY 0)E
FEEA AUAHR] AF 7FE 2EIE o AH
o] FTVETE FelFoR A|lFo] ATk T Budt Lee
599 Ad7ATT AARISTE ubel AlS tite g o
ARATLV oM AYAElo] EFH o] aFeE HFH7}
Aol FEFE F2] G F 0T Huslo, AULE<Qd 4FH
2 Q% AFEAE F 9 AR e A7 2 ¥ Aol

Az,

2. @9 A B

A F AL AZs AYU2HA F3471E LCa—GO)
of vl3] AZg AU2AH H7RE (LCa~G500, 1000) %
17 AFT HCa—GO, 500, 1000) oA wadoz @
& 22 B4tk 28U HCa—~GO, HCa—G500, HCa—
G10007 7Hl 5231 Apol7} §lof, AYAEIR] 7)ol &)
o F AAHY AAhE A5 g AR Al Yk
o} ARG A2 FH7b (LCa—GO, HCa—GO)
o v AU2EQ 72 (LCa—G500, 1000 & HCa—
G500, 1000)9lX F9F o7 Be FAE o] AYAH
A Al et TR fejA R YopRitk & &
2HE2 LCa—GOo) w3l A2 AU 500 ppm
A7 (LCa—G500) 3 1zt AY2H|Ql 1,000 ppm 3
7HE (HCa—G1000) oM frod o= W@ $X]§ Hof 1
0 2 AFHYG AYU2ER] AV 39 £ Zend
E S FYF0E FaAT)E Ao YEikth HDL
ZH2HEL AZE Av2EIQ! 1,000 ppm F71E (LCa—
G1000)°] Th& A Tl vj3] FoHog e $AE B
o] 15F9 Z4 AFE HDL S9AEES fo8ow =
7713, AY2ElQl A5E HDL ZEAHES fodes
A2AF e 202 YRt e AY2E|Q Aol ost
HDL FHAHE e A5 24 A3 Al vebgt
t}. LDL Fg2HEL AZE 437 LCa—GO, LCa—
G1000) of} B8] HCa—GO, 500, 1000014 f-2zo s e
FAE Yehlle] 1559 2443 LDL ZH2HES &
oJF o7 ZAATIE RO YERTE T8 AeEd 2
& AF Al AlY2H]”l H7E= 1,000 ppm FellME= LDL
ZYAEEE F7MIZART 500 ppm FEAE SHAH)
28 AaAA drd 238 JERILTE (Table 3).

9] Zg AdHel W ¥4 X4, ¥ Ze2HE, LDL
ZY 2B it HDL SdAHE S71 w737 94
& oz 1dz7 Z4F 1,000 mg AFHAAE W HDL 2



GESFEBEEE 3908 :733~741, 2006 /737

Table 3. Serum lipid fites in mice fed experimental diet containing Ca or genistein

Groups Total lipid (mg/d TG (mg/dD Total cholesterol (mg/al) HDL-C (mg/dD LDL-C (mg/db
LCa-GO 928.7 + 43.2"° 492 +2.31° 135.8 + 8.3° 553 + 4,3% 71.8 +45°
LCo-G500 6423 + 339 387+ 3.1° 119.8 + 1.6° 498 £ 2.4° 623 £ 2.1°
LCa-G1000 628.4 + 59.6° 377+ 1.6° 129.0 + 3.1% 39.7 £ 2.6° 81.8 £ 3,1°
HCa-GO 706.8 £ 63.9° 433+ 1.7* 123.0 £ 2.7° 55,0 £ 2.1 59.6 + 3.4
HCa-G500 660.3 + 32.6° 413+ 29° 127.3 £ 4.2 598 +3,1° 592 + 3.1¢
HCo-G1000 621.6 £31.1° 3907+ 2.4° 118.7 + 9.1° 60.2 = 4.6° 56.6 £ 8.7°
Ca effect 0 NS * * e
Gen effect " * N * i
Interaction * NS b * *

1) Values are means = SE, n = 18

2) Values with different superscript within a column are significantly different by Duncan’s multiple range test, p <0.05

3) NS : not significantly different among groups
4) »+: p<0.01, *: p<0.05 by two-way ANOVA tfest

Table 4. Total lipid, triglyceride and total cholesterol concentration in liver of mice fed experimental diet containing Ca or genistein

Groups Total lipid (mg/g, dry wt.) TG (mg/g, dry wi.) Total cholesterol (mg/g, dry wi.)
LCa-GO 594.4 + 13.4"° 80.9 % 3.6° 63.9 + 3.2°
LCa-G500 455,6 £ 14.1% 70.2 + 3.8%° 57.8 £ 49°
LCa-G1000 500.0 + 52.8%° 66.9 + 2.9® 585 + 1.8°
HCa-GO 538.9 + 63.9% 68.9 + 4.2% 53.8 £2.2°
HCa-G500 5000 + 32.7° 659 = 8.6® 56,9 £ 3.1%
HCa-G1000 483.3 + 255" 647 £ 4.1° 50.1 = 2.0°
Ca effect NS* * *

Gen effect e * NS
Interaction NS NS NS

1) Values are means = SE,n = 18

2) Values with different superscript within a column are significantly different by Duncan’s multiple range test, p <0.05

3) NS : not significantly different among groups
4) +. p<0.05 by two-way ANOVA fest

HAAEZ0) Z71819tia Bad Reid 599 A7279}
Quebec?l F B2 Fel g AT aF5AM £ FHA
BlZ, LDL Zd2AHIE0] F93 02 Wkth= Jacqmain 5°
o] ArAaRe} FAISIATE 3 A E oz uxa
7 3 15E ZEE A ANRE 9 foFer ¥y
% A4, & FuaHEC) ZA3ISickE Leed)t Shin”9) 4
TARYE FAKE 235 JeRQloh o] 242 AEd)
AHEEE, AR 23NN o] BEAle Agse)
o 254 wldAg o2 Al FUAHE pool A9
2o] Aol ELAAE /ALY WEY Roeg¥R T
I ek

£ a7 AUAHQ Aol g 84 EX)4, £~
HE, Y aE 2 A7) 39S 321 C57BL/6J
7 ool Al axHole] AUAEIR! 0.1%, 0.2%, 0.4%

Pt Holg T

= TRoNE o 849 FEHAEER F49A
o] AUzEQle] FE-2EH 0T ZHA3IStHE Lee 57
AT7ATe} FARBIGITE o) o)aZeREe XA A=
Aol dFAd A wlAdS £714]7]3, LDL—receptor
9] & FTMIA AW AARE FAAAZT] gEeg”® A}

F¥ch 28y 2 ATelA AY2HR AFE LDL Z3
AHES SV £ A7) 2hiE A9E Ry, AF
2] 24 A3 Aole HDL ZF2HES A2aA71E= 29
£ Hoj o]AZeHEe] 8% XA AXET tisiME ofF
FET A28 W] oHy F o B2 A7E0] ¥
Zolgt Atz gTh

3. WX AFA

1) AE &

7t 229 F A AZg AUAH 8742 (LCa—
GO)ell vl&l A% AY2E <A 500 ppmE7HE (LCa~
G500) ¥ 1z AU AEQ! 1,000 ppm H7H- (HCa-
G1000)°] frejd ez wsith 781 HCa~G100032 A
Zg AY2El) 1,000 ppm ¥7F (LCa—G1000) 3 #
2)4el 2}o]F Kolx] gol, LCa—G500, HCa—G1000%
9] ZF A 74 53 I5F0 ZE A3 93 A A
Y21 7ol Qs Aolqicth. $43A LCa—GOool H]
&) HCa-G1000%1A froldo= opx), u4Fe) 43t
AUZEQD AH el 28l F4AEe] fed oz 7Ash
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F FULEHE2 LCa—GO°l vid) 2w 43w HCa—GO,
1000) oA FroH oz e X8 B3tk 12yt HCa—
GOZ HCa—G1000Z ztell= #-2l2Q1 27} glod, Alu2H|
QA F7lell o8k ¥izh= HolR) oty u5Fe Ze A3
o xRt F FelAeHEo] FelHoR yolbxo Ty
ol IFEL g AdFel A% F Fe2EE ZaEe AY
2H[Q1 500 ppm 7t Alells RobA|A] 9kt (Table 4).

B A7 3z AF A AA 24 avke 1
o] ZgAdFA7t 89 1 A-E NHANATT T Bagt
Lee$t Shin'™] Q7Ane}t FARSIYE: o) Zgo] 43}
Tl AAat D gEAta At vjAdAI o =N Ho)
Aol FE dof 2107 o)jFdhe A|HEo] ZAE I
Q2P0 2 Alg )

T3 2 AT o]ATEE AFH s F XA 9 F4
Aupe] 7h4 EIH= CS7BL/6T S nhorol 22 e) 2
A7 ARG o] AUAE]J] AHH A felFoR A4
T3 533t Lee 579 A7AHe} fARISIT ol” Ay
2H[Q1S] 7h22) AAMNA a3k AlU2EQle] AAE Ak}
A of| #BoJE= medium chain acyl Co A dehydrogenase
9 TCA3Z| 2o #oI8= succinate dehydrogenase?] 2
g 7RI WEoZ AlgEnh T8y B drele
olaEetE e Fa2HE At F= e gol FF
A 557F 200 mg °)AEEHE FF Al ZHAHE T4
of] #oIsk= 3—hydroxy—3 methyl (HMG) —CoA AL
Zash, ZHAHES FFACE E38Hs cholesterol
7 a~hydroxylase8] 842 75l FajiE|Eo] 743}
Aokl 8 Kawakami 5779 A7 dAIeHA] 29ttt

o} o] Aaelr 1z A AV2ER AdFHe 7k A)
A 2L sk 28E 13tk Jeiv AAdre] e
A FE Fol met, Zed olaEEE £ 2 % 437
el w2} o g3} erd o JleE = oy 71X /4
TEe A7 ASH R FyEojol & Ao E AlgHch

2) MARS| ATy A BYE

7¥ZA9] malic enzyme (ME) &) BAxE Azg AY A
Bl F37HE (LCa—GO) ol ¥isll A1Zs AU M7t
T (LCa—-G500, 1000) & 72+ HFT (HCa—GO, 500,
1000)°) o)A o Yo} 130) 2k A3 ¢} A 2wl
A7t fre)A o g MES] 848 B3oizth a8y HCa-
GO, HCa—G500, HCa—G1000 T 7tells f-8jFo] zjo]
7} BojA] oot AUAEIQl A7t gt MES] 84 e
AEe] g AF AlelM=t vEeRdth 1-239] fatty acid
synthase (FAS)S BATE MES] 84543 LCa—GO

18 Malic enzyme
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Fig. 1. Activities of mdlic enzyme (A) and fatty acid synthase (B)
in liver of mice fed experimental diet containing Ca or genistein,
Data are expressed as Mean + SE, n = 18. Values with different
superscript are significantly different by Duncan’s multiple range
test, p<0.05.

LCa-
G500

LCa- HCa-
G1000 GO

HCa-
G500

HCa-
G1000

o]l vl&}] LCa—G500, LCa—G10003#% HCa~GO, HCa—
G500, HCa—G1000%°] oAz ol uEe] Ze
AH e AYAER] H7E FfH o2 FASY #4& w3
o1Fe} 23y HCa—GO, HCa—G500, HCa—G1000E 7+
ol FY7o] xlo]7} Bolx] ofot AUAEHQL Hrlel 2%t
FASS &4 Zrae A5Ed Za AF AlAMs Yepkct
(Fig. 1).

ME+ AW A NADPHE TH35E a22A, 14
A 322 (thyroid hormone)©] $713E MES] W W
o] el oz Zylsitty Bo® HYok B Ao
A zERle) 2dt MES] 4374 AUAEQY 23t ty-
roid peroxidase (TPO) 2] HAZ A $=28Q T3, T4
9] o] W= ] WECR AlgEnh” T3 AF A
i 304 mge] FRE AHFHARZ FelA MEE/Fo] #£-93
07 ZHasiivka Wadk Schmutzler 29 @7 2 ¢
TAZ9) AT

FASE ARt} 9 AAE W [Ca”] is=7t S8t
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Table 5. Fecal excretion of totdl fipid, triglyceride and total cholesterol of mice fed experimental diet containing Ca or genistein

Groups Weight (g/day) Total lipid (mg/day) TG (mg/day) Total cholesterol (mg/day)
LCa-GO 1.13 £ 0.08"° 334.4 + 23.6° 23+02° 941+ 6.3°
LCa-G500 0.09 + 0.03** 320.8 + 20.7° 22+03° 669+ 3.8°
LCa-G1000 1.04 + 0.05° 305.9 + 34.8° 23 +03° 88.1 ¢ 4.1°
HCa-GO 1.84 £ 0.04° 604.8 + 36.3° 51+ 04° 184.6 + 16.7°
HCa-G500 1.84 = 0.05° 553.9 + 28.4° 45 +0.5° 159.8 + 14.4°
HCa-G1000 1.85 + 0.03° 584.5 + 28.7° 45+ 0.6° 165.3 + 20.7°
Ca offect vy = s -

Gen effect NS® NS NS NS
Interaction NS NS NS NS

1) Values are means £ SE,n= 18

2) Values with different superscript within a column are significantly different by Duncan’s mulfiple range fest, p <0.05

3) NS: not significantly different among groups
4) *x: p<0.01 by two-way ANOVA test

W 720 AT o] S AWFAE ST F
L3 g4tk HZe HFHE Q8 F desl ga
3 ZE2d 32EQ A 328 PTH 3 843
HIEFI D (1,25 (OH).Dy 8] #8)7} S7181e A Al T2
o] 24 o] FU1H9] [Ca”] | ®okd ZE—-d&3Q
FAS &o] S7Hth” uleb nzag dH3d 85 2
& 273 3EEEY 7} A4E AR fdEe
Zao] TAE] FAS 840 #4drh I3y # 4+
NNE 15FFe 2 437 FASY 84 24aAA 99
o]E& JuHY WFT}. & aP2—agouti transgenic mice
£ olg3t] HWAE ¥ uZes §o3 Xue 579 AT
ANZ B ATe] Axel vl EX| 2 FAS 84d0] 7A4E3
t}h R &2 A7l A g AH A AW F7ks A
o] FASY) 8438 ZHanZiEd), A SME (prostate
cancer cell) S ©)43t in vitro ATP T AUAEIRIF 2
< FefR 0|t R FHESY, AR 100 pm A
F A7 FASS 84o] 2aslgitka Rasle] £ A7 &
ARt AFE Aok

ot AnelA gt AUAHR] HdHe AT B
Q1 ME, FAS 84& ZHAAA AU AW 84 A7)
FENE & ol Alsdnh

4, B AN B

g i 9 #Ho F A, FAAAY, FEUAEHE
HjdEke A7 AFT (LCa—GO, 500, 1000) ol vl 12
7 AHT HCa—GO, 500, 1000)0] #oldog Hof u
F=o] Za AFe 93 A ajdRS fFFor Frlet
Ak 2t AYAERD AdF el Qs B A udke] |
= JERIA] Y3teh (Table 5). o]# Adh= 491 FAdo]
Al 400 mg/day ZH8 AF & WE} 1,800 mg/day
ZEE JANRES o ZSRAT wiide] F ul SVt

i

rir

& Denke 599 @79} 0.1% AZEE Ashs 87
Blg) 1.5% wags sk B ol wkd® 140%
7F RIS, & A, T BUSHE o] fHoR
Z71I5ith . Bash Leest Shin™9] A7 ARG,
I FE e & AFEEN olagEEe] BF
At 48 2HE0E wldE FTMIA B B34S wEE
T Basigiont & A7 AT AY2EA g%
2E e SV QE Ao - Wi Ik vEh A
WAL ol daeld Zgel g F A 9l FHA,
F ZE2HE MR SR 2 8% 3 w2 A
T FE FEUAE CIET 5, £FUN Zgol A
W g BEAs Al o5 WA =H gEAt
2 T8 AU FALHE vl STk BUR FEie A0l
AT A2 PRAR G ALl Pade Row
=l

5. AYRR FHet 3[ef st

Az Auke] 2A 9 AFd) FAE AZE AUs
g 47 (LCa—GO) o) vish AZg AU2EH 37t
7 (LCa—G500, 1000) 3} 1z AFF (HCa—GO, 500,
1000)0] #eH oz o}, meFe] g A9 AuAE
Q) Hrp AzAe] 48 foFor ANTe oR
vepdt} a2ju HCa~GO, HCa—G500, HCa—G1000 &
2l A 2ot glod, AUAEIQD el 23t Xz
2 A 24 a3 AFEY 2 A3 Ao veRgtt
(Table 6).

A AAIES] 7)1 LCa—GOTol vld) A< Al
Y2#Ql 1,000 ppm H7kE (LCa—G1000) & HCa—GO,
HCa—G5000] #8j&o® o} 15F9) Za A3 A
2HQ Hrhe AR 3718 FAFez AR
129 HCa—GO, HCa—G500F 7t #9391 27} 919,

>~
ri, o
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Table 6. Weight and size of parameterial fat tissue in mice fed
experimental diet containing Ca or genistein

Groups Fat weight Rela’r‘ive I)cn‘ Fat size
(mg) welght (¢m/cell)
LCa-GO 719.2 £38.3"° 260+ 0.11° 522+25°
LCa-G500 32653787 130013 490+ 1.9%
LCa-G1000 3355+ 19.4° 1.37 £007° 424 + 22
HCa-GO 3146 £31.8° 128+012° 411 1.8
HCa-G500 3103 £185° 139 £007° 420 % 3.4%
HCa-G1000 286.3 +27.6° 1.19=0.12° 461 % 1.0™
Ca effect * i o
Gen effect M e NS¥
Interaction - > *

1) Values are means = SE, n = 18

2) Values with different superscript within a column are significan-
Hy different by Duncan’s muttiple range test, p <0.05

3) NS: not significantly different arong groups

4) *x: p<0.01, *: p<0.05 by two-way ANOVA test

5) Relative fat weight; (fat weight/body weight) < 100

AUZEQL H7tel A& ALAES] 7] Zae AFE
Zrg AF Alellgt ekttt (Table 6).

£ A7 157FY ZE AdF e wE A 54 2 327
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e it A it SUHEQ] wE A e=
Alg Tk

AU 2ERI 2ek A FA D 7] i AYAEH<Q
o] Aekd HALZZEAR] C/EBP1 (CCAT/enchancer—
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activated receptor 72) 59 €dE JAAN 17 A&
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57% 43Pty 21§ Naaz 579 79 22 &2
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