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ABSTRACT

Postmenopausal women or ovariectomized rats are associated with increased cholesterol levels, which are risk factors of
metabolic syndrome and cardiovascular diseases. Increased prevalence of metabolic syndrome after menopause might
be associated with estradiol deficiency. Harmful effect of estradiol hampers the casual usage of hormone to prevent the
metabolic syndrome. Soy protein has been reported to show several beneficial effects on health, however it is unclear
which components of soy protein is responsible for anti-obesity and hypocholesterolemic effects. Soy isoflavones, geni-
stein and daizein, are suggested to have anti-obesity and hypocholesterolemic effects but with inconsistency. The present
study investigated the effect of supplementation of genistein (experiment I) and soy protein containing isoflavones
(experiment IT) to high fat diet on body weight gain, food intake, liver and fat tissue weight and the lipid levels in ova-
riectomized rats. Plasma and hepatic lipid contents and the mRNA levels of genes encoding lipid metabolism related
proteins, such as CPT1 and HMGR were measured. Ovariectomy increased body weight, fat tissue weight and plasma
and hepatic lipid levels which increase the risk of metabolic syndrome. Soy protein could improve plasma and hepatic
lipids levels. Soy protein also increased hepatic CPT1 and HMGR mRNA levels. Plasma and hepatic lipids levels could
not be decreased by dietary genistein alone. In contrast, lipids levels could be decreased by isoflavone-fortified soy pro-
tein, suggesting that the ingestion of soy protein enriched with isoflavone gives more benefit for protecting postmeno-
pausal women from metabolic syndrome. (Korean J Nutrition 38(4) : 267 ~278, 2005)
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BE] 9ol #1737 JAE0] diEET 2 A8Hd
9] o} 22 A% TZE AGE 719sH Aol
wepr] oAERA faE AA wEe) dAEZ A
£2¢ pasjof 519 1 ik EFZ phytoestrogensS
Az}psk 2= Q) AT}, PhytoestrogensS 1 727} d|AER
A7 n)Esled JAERA FEA AHE £ Yok o]
A9l phytoestrogensdll= isoflavone, lignan 5°] 311,
AUAHQE isoflavone F T3 EAZ, thFe] Hol 3
5o gt o|AZE S ¥ Tl AdEuH
of g3 o)z S 2= AL B UdA Qo] 53, F
e oF BF FYAHE A3t ade B AFE
QAZL Wol Ao ghou} FehulHo] ofE Aol ¥
Z A AL vx A daire o7 HEEHA
ot o) AZeRe Z2HE Ast Aol g 22 2
FHso] BUHRAR 1 At XEHA o Ty old
ZHES 2AV ATFE AY A=A Gt

Iz FHAHE 752 ZH2HE AP rate—limi-
ting 4% 3—hydroxy—3—methylglutaryl coenzyme A
reductase (HMGR) & 248 4 Itk HMGR< feedback
controloll &Jalo] ZAHH o], tAlEo] oW T4 B4
o] 1 drtEo] o 4 FAo] U welx 1
Rkalolo] oair] HMGRS mRNA 2 0] 2233
1,9 A6 oJsia 1 @l Fo] UK Ao] B
g u} o AY2EQl Aol 28 HMGR mRNAS]
By £25 2A AFE el AAelth

REETA EF 22 5 S7RET ofe} 2+ &
Ao Ak ARe) 7} w3 o3 FAZ dFHL vk
F 229 A 3 Zuhe dFgo vigh Fixe] o3
A FEHo7 Yehto glom? HI ATl o5 ¥
Az2A] Azt FRAAN dREFTY A8 QAL F
AN Ve SE9AEE B2Eol Adgd Aol
bz Aol F549) 2HE-g = 2R BRIt A
o= Ao g A A& AFol A3 & Ue
Zo|ct,

7 249 FAXA g3 Bulo] E4Y Y At
243} Zee] 9ol 7ke] A AP WAEE AW F3
o] YojulA Hrk. AL F7 n|EZTelol Ulolx] g
oxidation IS A BaE=n AR e AW
ALe) gl 71 Al Ak opd CoAZ A3t € %
carnitine palmitoyltransferase (CPT)ell 2Jeix ZzE9t}h?
CPT % di&39Q isoformq! CPT12 PPAR 29} PPARY
9 gzt gaiA BAo) SR w19 A dx
AN E2 CPT12 mRNA 0] & ARl vla] 50%

AEz Aol U W S VAU

2 Q7oE 97 % Ho] F AvzHd Ee P
A9 W71k 8% A sueh 2R A7 526l )
£ JBg BAIAL olg) B 710 B S
28] AL ASHE 2 CPT1H Seliele 4348
%48 HMGRS mRNA 2@ %2 real time RT—
PCRE ol §81] ZAISITE

M= X 'S8

1. AR & A9

WAHA| ol olaZehty Fduiyo]l 3R I T
AA w5 vxE g ol A I odXe b
A F AVAEE 1,000 ppm FEOZ ool H7st
A1, A MeAE o)aZeht g Tishs Fudde Al
Falo] AA Al B 29& 3% £ vln F4Y
(Fig. ).

A% 1A Sprague DawleyAl 43 #E sham
& (=130} daZAsE =163 37 F &4+
&7 ¢ T 7o g o] AlY2HER (BioSpectrum Co.
Ltd., Seoul, Korea)©ol 8718 =] & axjHi2jo] (Audt
F3} FeAHE0] 22 Ho] F 18%, 1% AR As
gllo] Ao} & 0.1% FFo2 H/td APl 47 F
e A L&At (Table 1. F APLLE 4722 sham
(S,n=6), sham—AU2EQ 7t & (S+Gn=7, &

0wk 3wk 7 wk

v v v

Standard pellet diet High fat diet with or without 0.1% genistein
Sham Shcr?n (.S)
Sham-genistein (S+G)
. Ovx (OVX)
Ovariectomy (Ovx) Ovx-genistein (OVX +G)

Operation : Subdivided Sampling
sham or ovariectomy into 4 groups (blood, tissue)
0wk 3wk 9wk 15 wk

v v v v

Standard pellet diet Casein or soy protein based high fat diet
Sham-casein
Sham
Sham-soy
Ovx-casein
Ovariectomy (Ovx) l
Ovx-soy

A X X A
Operation : Subdivided Sampling Sampling
sham or ovariectomy  Into 4 groups (blood, tissue) (blood, tissue)

Fig. 1. Experimental designs. A: experiment |, B: experiment Il.



Table 1. Composition of experimental diets in experiment | (g/
kg diet)
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Table 2. Composition of experimental diets in experiment i (g/
kg diet)

$"and OVX  S+Gand OVX+G

Cornstarch 469.692 470.692
Casein 140 140
Sucrose 100 100
Beef tallow 180 180
Cholesterol 10 10
Fiber 50 50
Mineral mixture® 35 35
Vitamin mixture” 10 10
L-cystein 1.8 1.8
Choline bitartrate 25 2.5
TBHQ" 0.008 0.008
Genistein - 1

1) S: sham-operated + high fat diet, S + G: sham-operated + high
fat diet with 0.1% genistein, OVX: ovariectomized + high fat diet,
OVX + G: ovariectomized + high fat diet with 0.1% genistein

2) Mineral mixture: AIN-93M mineral mixture (ICN, CA, USA)

3) Vitamin mixture: AIN-93VX vitamin mixture (ICN, CA, USA)

4) TBHQ: Tert-butylhydroquinone

234 F (OVX, n = 8), ¥2ZA-AYLEHA H7t &
(OVX+G,n=8) 22 A=t

A3 To)|-= Sprague DawleyZd €3 S F o2
o] sham & (n = 25) % G428A4AFE =27 %
AlEta 35 Foll 24t FET-8 F TOF Wro] A
o] (RPgko] 2lo) F 15% x}A)) o vz F-948 7RI
7} AR o2 3 APAolE AlF3IsiTt (Table 2).
Z AgAo]F-e sham +&—7HAQl (sham—casein, n =
13), sham F=—F@#A 4 o] (sham—soy, n=12), &
2AArE—7AQ) (ovx—casein, n = 14), G4ZBAFE—
FEA o] (ovx—soy, n = 13)o|th. FHAL] Fo47]
2ol W S Yol R} Ho] FF F 650 7+ 7
6rield BT 125 Uiz A= FAsisict 4
gaolg S8 ARAEH AR AT T 13,
2o) 3 F2 dFUef 33] FH3ITh

2. Ng 28 R NG

U717t FRF APAO|E FFsty WA 1243 Bt
A7) (overnight fasting) ¥ CO,Z vHAI7] 2 HAIA
Wollx] Fhg WFH3rh. N F5A| (sodium hepa-
rin) 2 2)¥ FHel go} 3,000 rpmeil 20837 AR
23l e FElsisith g€ AF 3 19 AT
Au-g sl FAIE S8ty AAAARE 35 F53
gon Az 22 B4 A 744 -80TCel B3I

3. @3 NEEY

d= £ ZEAHE, 494, HDL-Zd 2852 a4

Sham-casein” and Sham-soy and

OVX-CQsein QVX-SOY
Cornstarch 550.6 550.6
Casein 200 -
Soy protein” - 200
Corn ol 25 25
Beef tallow 125 125
Fiber 50 50
Mineral mixture” 35 35
Vitamin mixture” 10 10
DL-methionine 3 3
Choline chloride 14 14

1) Sham-casein: sham-operated + casein based high fat diet,
sham-soy: sham-operated + soy protein based high fat diet, ovx-
casein: ovariectomized + casein protein based high fat diet, ovx-
soy: ovariectomized + soy protein based high fat diet

2) SUPRO® soy containing 3.4 mg isoflavone/g protein (Solae Co.
MO, USA)

3) Mineral mixture: AIN-93M mineral mixture (ICN, CA, USA)

4) Vitamin mixture: AIN-93VX vitamin mixture (ICN, CA, USA)

kit (ASAN Diagnostics, Korea) & o] &3}, F2lx4At
& g4 (Nippon Shoji Co.)& o]&3le] gl A3}
qct ¥3e] LDL-Z# A1 S-S Friedewaldy® [LDL-

cholesterol = total cholesterol — HDL—cholesterdl -

(triglyceride/5)] ol &A3I A=A

4. 13 NE =Y

749 total lipide Bligh & Dyer®™ 9] ¥ & o] &3]0 3
£33 1 isopropanolel] €3|A17 & &4 kitE o]83hd
triglyceride (YD diagnostics, Korea), total cholesterol
(ASAN diagnostics, Korea) 2 &4 3%}

5. Real time RT-PCR

7k2ZA ol TRI reagent (Molecular Research, Cincin-
nati, Ohio) & AHg-3}] RNAE %% % real time RT—
PCR 22 mRNA 55 A%3t1 ©|8 & DNA 9
&l code ¥ 18S rRNA mRNAZ ¥F3} A|RE” ALE-
¥ rat CPT19] forward$} reverse primert Zt7] 5—tat-
gtgaggatgetgeetce—3" # 5—cteggagagctaagettgte—3” ©]
o rat HMGR¥ 5’ —agggaacatgcaccaagaag—3' &+ 5 —
aaagagccagaaaccaagca—3 ot

6. FHANE

g9 A= SPSS §4 package ol€3t] 7t 48
Tt B H EFQAE AL &, dAEAS) Aol
& two—way ANOVA AAE 31913, w1 2ol p <
0.05 4=°llA Duncan’ s multiple range testol] 2|3 A%
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Table 3. Body weight, weight gain, food intake and FER of rats in experiment |

s’ S+G OVX OVX+G

Initial BW.. g 2322 3.4 2322 + 34 2322 = 34 2322 34
OVX (at 3week) BW.. g 2674 £7.0° 2674 = 70° 3040 + 29° 3040 +29°
Final B.W. (at 7 week), g 2921 £72° 3101 +152° 3710 = 109° 3564 +6.8°
Weight gain (for 7 wks), g/d 12 £02° 1.5 £ 02° 26 £ 02° 24 +0.1°
Weight gain (for 4 wks), g/d 10 £02° 12 + 02 21 + 02° 1.7 £02%®
Intake (for 4 wks), g/d 13.1 +05° 129 + 05° 152 = 0.6° 150 +06°
FER” (for 4 wks) 0.07 + 0.02° 0.08 + 0.01* 014 = 0.01° 0.10 £ 0.0Y*

1) S: sham-operated + high fat diet, S + G: sham-cperated + high fat diet with 0.1% genistein, OVX: ovariectomized + high fat diet,
OVX + G: ovariectomized + high fat diet with 0.1% genistein

2) Data are expressed as Mean + SE

3) Values with different alphabet within the same row are significantly different at p < 0.05 by Duncan’s mulfiple range test. NS: p 2
0.05

4) FER: food efficiency ratio = weight gain (g/day) /food intake (g/day)

Table 4. Body weight, weight gain, food intake and FER of rats in experiment I}

Sham-casein” Sham-soy Ovx-casein Ovx-50y
Initial BW.. g 2445 + 437 2445 * A3 2445 + 43 2445 *+ 43
OVX (at 3week) BW., g 270.7 + 7.7° 2707 + 7.7° 3134 + 89° 3134 = 89°
Final B.W. (at 9 week), g 3511 % 21.3% 3323 +13.6° 401.4 +183° 380.8 + 200%
Weight gain (for 9 wks), g/d 1.7 £ 02° 13 £ 01° 25 = 02° 23 + 02°
Weight gain (for 6 wks), g/d 19 + 0.2% 1.3 + 01° 21 = 02° 1.8 + 02%®
Intake (for 6 wks), g/d 163 £ 1.2 145 £ 07 162 = 08 153 + 08
FER" (for 6 wks) 0.12 £ 001° 009 = 001° 013+ 0.01° 012+ 001°
Final BW. (at 15 week), g 3780 + 239" 3651 +220 4206 * 164 M7 =213
Weight gain (for 15 wks), g/d 1.3 * 01° 11 = 02° 1.7 = 01° 1.7 £ 02°
Weight gain (for 12 wks), g/d 1.3 = 01™ 1.1 £ 02 1.3 = 0.1 13 £ 02
Intake (for 12 wks), g/d 167 £ 1% 156 = 0.7 161 = 06 154 + 0.7
FER (for 12 wks) 0.08 = 0.00® 0.07 £ 0.0 0.08 + 0.00 0.08 + 0.0

1) Sham-~casein: sham-operated + casein based high fat diet, sham-soy: sham-operated + soy profein based high fat dief, ovx-casein:
ovariectomized + casein protein based high fat diet, ovx-soy: ovariectomized + soy protein based high fat diet

2) Data are expressed as Mean =+ S.E

3) Values with different diphabet within the same row are significantly different at p<0.05 by Duncan’s multiple range test. NS: p = 0.05
4) FER: food efficiency ratio = weight gain (g/d) /food intake (g/d)

stoict WS 7ke] AL Pearson’s correlation®®  EZ7HEIE ovx & § 359 #EH O] sham ¥°| 10%
Ao Z7}8k Wk ovx T 28% F7FIAATE ovx &l 9
NEZNEIN= A HolgFe N 65 F9 12F F

i 3 & T BF #2593t (Table 4). AY2o] 37 F

o mabet THlslo] BAART 657k Ao Fouw F

1. Nz AlopaE, Alo|Z&
UAAATEY sham 558 AW 357 F TS
Ak Az} AY 104 S 79 AL 27] FARY 15%
Z718 Aol vd OVX 9 AFL 31% S/t
(Table 3). Ao FF F AFZ7IF] 25 A 1K OVX
9 AFo| 7k o) FURIGIRE S 7Y AFel 7P A
A F7HIAT AU2EHQ "k S Tolle & JEglol
OVX T FAF FIAL glov AFS7te dAs
pri=g

Ho|ghiA S Zalg AF MM R ovx &l A A

=
=

& TR 3T vl AFS7PT AL AeE VeRlo]
ANZZ7V} ovx—casein 70| 7FF Bo| F718149 1 sham—
soy o] 7P AA FUlskh 1258 8ol 39 &
9] AFZ7H= sham—soy Tl 7 Ao #3He) 2}
ol ek ,

AF oA OVX o] doliF o] S713E ¥ ohzt
Aol F e st AFF7HE&o] S ol vls) 29 &
&S 2otk 23y OVX + G T2 AlYZEiR] 7t 9
&) OVX Bt 22 AoldZ] disf AFS7He 29% 4
ek A OeME dAaEAIEed gt Aol dA%Y 57t
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TEE & UL Ao)|FEE 650 sham—soy 7 2  £2 7 FAE 9327 F7INHG (Table 5). 28k
158L Fozog 3 #RAHGo 1200 2 G2 Ae & AFF7HE Tl UeRG AEjo)ojA] A
of thet Atha 7+ A= F7 #F23 zole g

3

217 AU 0

B Q7o GRS AT F 350 GAEAS 5 ok daAlAd &) Aol F7) % FeliHEo] $hE
A &2 AR AF0] FAFHoR UK AL b %—i*ﬂ Aol WE DAFFOR el AFFHo| A F
0] FAH o AFE TPIRNL Rud e 48E Vv 2 A F7E #ET + Aoy AF M

o) B3kl QAL BATAR) o AF ST & waBAEo el T S sk 201
HoldHZ F7Ph Fo% 99102 AL B JF  2A6] 9§ AF F712 AAA B A FA7L
AARY Aolmgo] 71 20T ol tAHEY WAS  2BAGE T fHOE 25T (Table 6).
2 %] 27V Aoz Aol B 4% 12 AR/e] o AGSelE 275 4Y 1
Tovar 5.” Demonthy §%¢] A7elA Bud 2HY o 3% sham 79 i3 2 FA7E AF THE
AR TONE 65 52t Sl B30 AF5712 o T 50% AE O FAE 2 WPHe] 4R Ao), F 4
A AT AL 4 U0 W, AEAR AT Y 19 Aol FEY A 167, TALAE 195 B
Za Zdel gEiMe 35 £EoIY W Bol gt § AejiA vjxE 2 Atk Peluso 72 tiE 2018 @
ke ARE Boln Jlom* ™ B Ao AR oM eursE &2 M BdersEd "‘a‘* #A
S T# OVX ZellA AY2ede] 7} e 285 v 9 ¢ A2 $EY A SH2HE 52 AL
Bl Y A T2 g EF JI}E T AR /\]7‘&’*] atherogenic 2]0]2 AZA|A SD ratlAl 3+
Btk S o iz *‘°}°ﬂ HJ3l] atherogenic 4]o]2] Ath4
o “% A wekA Aol F #
AP TlA B 7+ 23 FAE OVXK T3 OVK+G T 7}%}111 G AL 218 B 22 SoHoz 7}
o A% S Zoll wlal 242} 34%, 31% F7hsel wavga O o o S T e

Table 5. The liver and fat tissue weight of rats in experiment |

> }‘)~ e

rﬁL' LV

(e zt

s" S+G OVX OVX+G
Liver, g 10,04 + 0.62°% 10.85 £ 0.77° 13.42 + 0.56° 13.14 £ 0.98°
Relative liver weight, g/100 g B.W. 3.42 £0.14% 3.48 £ 0.11 3.62 +£0.14 3.67 £0.22
Retroperitoneal fat, g 5.06 + 0.32° 6.92 + 1,26 10.35 + 0.83° 9.69 + 1.24*
Relative fat weight, g/100 g B.W. 1.73 £ 0.10° 2.18 £ 0.35% 2.78 + 0.19° 2.69 + 0.3¢°

1) S: sham-operated + high fat diet, S+ G: sham-operated + high fat diet with 0.1% genistein, OVX: ovariectomized + high fat diet,
OVX + G: ovariectomized + high fat diet with 0.1% genistein

2) Data are expressed as Mean = SE

3) Values with different alphabet within the same row are significantly different at p<0.05 by Duncan’s multiple range fest. NS: p = 0.05

Table 6. The liver and fat fissue weight of rats in experiment il

Sham-casein” Sham-soy Ovx-casein Ovx-soy
6 wooks
Liver, g 7.96 = 0477 7.59 = 0.48 7.42 £ 0.36 7.60 * 0.53
Relative liver weight, g/100 g B.W. 2.26 £ 0.07° 2.37 £ 0.08° 1.91 £ 0.03° 1.87 0.06°
Retroperitoneal fat, g 11.58 = 1.96™ 897 +1.77° 12.29 + 1.39® 1491 = 1.86°
Relative fat weight, g/100 g B.W. 310 £ 0.41 2.67 +0.40 313+ 026 3.64 £ 0.29
12 weeks
Liver, g 8.77 £ 0.45™ 8.79 + 0.45 8.07 £ 0.4 7.92 £0.37
Relative liver weight, g/100 g B.W. 2.33 + 0.07° 2.42 + 0.09° 1.87 + 0.08° 1.91 +007°
Retroperitoneal fat, g 12,64 + 1.59" 10.86 = 1.58 14.26 + 0.76 13.46 = 1.91
Relative fat weight, g/100 g B.W. 3.28 + 0.23' 291 +£0.25 3.29 + 0,01 315+ 028

1) Sham-~casein: sham-operated + casein based high fat diet, sham-soy: sham-operated + soy protein based high fat diet, ovx-casein:
ovariectomized + casein protein based high fat diet, ovx-soy: ovariectomized + soy protein based high fat diet

2) Data are expressed as Mean + SE

3) Values with different dlphabet within the same row are significantly different at p<0.05 by Duncan’s muttiple range test. NS: p = 0.065
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oA Z7)sIgl T Al BA =8 61%1} E718leH A
o MolME digalTold Aak F3e] x|k 28 ZAl7}

F7tehe Aol vtk AF 1A Ao] F AlYAH
o] A FA vlAE &3k AT vERd 7
&3} vlxsle] S Felde A 23 FAE R ST
71e %] YL OVX ZolXe okt #4348
oA F99a HAZ A AL 229 4y FA=
650l sham FolAE 14% ZadA o ovx FollAE
16% 3715k Z%E 2R 125l A3 viR7iA =2
T2kl F A 217t UehtA] okght. vhe-AE 0] 8%
A7dME Fehiad 9 Au2elQle] o) Ay 22 £
7} Zagvn gEEos Bysht =g ol4H ATE

24

& a8 AT AT B3], WaEA 2P A
o 220 didl FERY 2D AU TR G

el A FAE A7} G Aelold &5 o
Be A77} olojAo} § Roltt.

3. B3 NE 279 g

SelreET 349401 5 9% A2 FEel o
Agk AVAEI 9 FRWAS) EIHE Table 73} 8o A
ASISIEE % 1A two—way ANOVAS] <l3ha & 2
drElE Sepol gl date] ek Aol
(0 = 0088). aBA AV2eRe] Jabd BF A
Fol £l #1491 A1} glo] TRAXHE A
ol 8 HAe] A7 TR BF AAFEA o
$ Fobd waEAY AUAHR So duzre) ey

A

T2

Table 7. The effect of ovariectomy and genistein on plasma lipid levels in experiment |

s” S+G OVX OVX+G Ovx Gen Owx X gen
NEFA®, uEq/L 481.37 + 80.06°™  480.56 + 49.51  398.99 + 19.17 483.25 + 48.12 0416 0395  0.386
16, mg/di 5000 + 8.43" 4763 = 459 4214+ 310 5869+ 550 0770 0203  0.093
Total-cholesterol, mg/dl 116.83 = 7.48" 127.33 £ 1334 141.03+ 993 139.15+ 8.14 0088 0675  0.547
HDL-cholesterol, mg/dl 1152+ 1.66" 1461 £ 236 1559+ 135 1486% 169 0241 0518  0.298
LDL-cholseterol, mg/dl 99.58 + 6.79" 103.02 £ 1618 11626 + 10.2  122.56 + 10.57 0.134 0.681 0.904
AP 1003 = 1.33" .04t 193 853+ 099 902+ 1.18 0589 0859  0.600

1) S: sham-operated + high fat diet, S + G: sham-operated + high fat diet with 0.1% genistein, OVX: ovariectomized + high fat diet,

OVX + G: ovariectomized + high fat diet with 0.1% genistein
2) Data are expressed as Mean *= SE

3) Values with different alphabet within the same row are significantly different at p<0.05 by Duncan’s mulfiple range test. NS: p = 0.05

4) NEFA: non esterified fatty acids

5) Al: atherogenic index = (total-cholesterol-HDL-cholesterol) /HDL-cholesterol

Table 8. The effect of ovariectomy and soy protein on plasma lipid levels in experiment If

Sham-casein” . Sham-soy Qvx-casein Qvx-soy Ovx Soy Owx X soy

6 wooks

NEFA”, Heq/L 797.34 + 87.26"™ 821.32 + 46.20 950.58 = 101.23 1032.63 = 100.13  0.048 0.547 0.741
TG, mg/di 27.57 = 7.15% 1698 £ 4.07 2650 £ 6.99 3424+ 6.46 0213 0.823 0.161
Total-chol, mg/dl 7273 £ 8.75° 64.24 + 398° 98.62 £ 2.80° 95.49 = 5.21° 0.000 0316 0.640
HDL-chol,. mg/di 18.43 = 243" 2148 = 1.13 2038+ 1.25 2346+ 158 0.254 0.082 0.996
LDL-chol, mg/d! 48.79 = 6.23° 39.37 + 3.93° 7293+ 3.05° 65.18 + 3.30° 0.000 0.060 0.848
AP 3.02+ 0.21° 200+ 0.16° 391 £ 0.29° 3.12= 0.23° 0.000 0.001 0.629
12 weeks

NEFA, (£q/L 649.73 + 51 547 809.30 = 84.98 72097 + 9391 84203+ 4379 0.454 0077  0.754
TG, mg/dl 4173 £ 3.56% 3381 + 214 4759 £ 2.05° 3786+ 2.82° 0.082 0.004 0.743
Total-chol, mg/dl 86.88 = 7.99% 7208 = 4.59 9203 =+ 8.49 7598 + 3.48 0.516 0.034 0.928
HDL-chol,. mg/di 2485+ 156 2086 + 288 2198+ 173 2311+ 132 0.871 0.457 0.186
LDL-chol, mg/d! 53.68 + 6.23"™ 44.46 = 6.05 6054+ 7.09 4530+ 4.04 0535 0.057 0.627
Al 246+ 0.7 3.42 £ 1.47 3.18 £ 0.21 234+ 021 0781 0931 0.179

1) Sham-casein: sham-operated + casein based high fat diet, sham-soy: sham-operated + soy protein based high fat diet, ovx-casein:
ovariectomized + casein protein based high fat diet, ovx-soy: ovariectomized + soy protein based high fat diet

2) Data are expressed as Mean + S.E.

3) Values with different alphabet within the same row are significantly different at p<0.05 by Duncan’s multiple range test. NS: p = 0.05

4) NEFA: non esterified fatty acids

5) Al atherogenic index = (fotal-cholesterol-HDL-cholesterol) /HDL-cholesterol
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Table 9. The effect of ovariectomy and genistein on hepatic lipid levels in experiment |

s’ S+6G OVX OVX+G Ovx Gen Ovx X gen
Totalchol, mg/g liver ~ 23.28 = 3.587™ 2311 + 260 2678 £ 1.76 2461 £ 1.40 0297 0.622 0.674
Total-chol, mg/liver 240.64 + 47.50° 24273 + 38.49°  356.06 + 21.36° 30573 = 27.36 0013 0.474 0.441
1G, mg/g liver 1459 £ 277" 1202+ 1.32 1603+ 125 1450+ 095 0242 0.224 0.753
TG, mg/liver 149.05 + 30.61° 125.87 + 18.58°  213.44 £ 16.61° 17840 + 13.15° 0.008 0.157 0.766

1) S: sham-operated + high fat diet, S + G: sham-operated + high fat diet with 0.1% genistein, OVX: ovariectomized + high fat diet,

QOVX + G: ovariectomized + high fat diet with 0.1% genistein
2) Data are expressed as Mean + S.E !

3) Values with different alphabet within the same row are significantly different at p<0.05 by Duncan’s multiple range test. NS: p = 0.05

Table 10. The effect of ovariectomy and soy protein on hepatic lipid levels in experiment Il

Sham-casein” Sham-soy Ovx-casein Ovx-soy Ovx Soy  Ovx X soy

6 weeks

Total-chol, mg/g liver 107 0167 120+ 0.06° 163+ 017° 141 £ 0.14® 0025 0.504 0.378
Total-chol, mg/liver 9.01 + 0.83° 9.05+ 0.64° 1204+ 1.38° 1044+ 073 0029 0415 0.395
1G, mg/g liver 8.83 *+ 0.76° 855+ 1.96° 13.37 + 1.07° 1060 = 161 0032 0297 0.392
TG, mg/liver 69.64 = 595  68.49 + 20.43 99.91 + 10.82 7875 £1201 0145 0.414 0.463
12 weeks

Total-chol, mg/g liver 1.34 £ 017° 133+ 0.12° 205+ 0.19° 231+ 015 0000 0460 0.439
Total-chol, mg/liver 11.51 £1.27° 11.71 £ 1.19° 1660+ 1.77° 1825+ 1.30° 0001 0534 0.627
TG, mg/g liver 7.88 + 0.88° 7.04 + 0.53° 1508 = 1.44° 1792+ 1.68° 0000 0.446 0.165
1G, mg/liver 69.78 + 8.77° 6202+ 578 12072 +1231° 14193 +1382° 0000 0.553 0.207

1) Sham-casein: sham-operated + casein based high fat diet, sham-soy: sham-operated + soy protein based high fat diet, ovx-casein:
ovariectomized + casein protein based high fat diet, ovx-soy: ovariectomized + soy protein based high fat diet

2) Data are expressed as Mean = S.E

3) Values with different alphabet within the same row are significantly different at p<0.05 by Duncan’s multiple range test. NS: p = 0.06
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Fig. 2. The effect of ovariectomy
and genistein on MRNA levels of
CPT1 and HMGR in experiment 1.
Data are expressed as Mean =+ SE.
Values with different alphabet are
significantly different at p<0.05 by
Duncan’s multiple range test.
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Fig. 4. Relationship between HMGR mRNA and plasma choles-
terol levels in experiment |. Data are expressed as Pearson’s cor-
relation (p value).

Fig. 5. Relationship between HMGR mRNA and plasma choles-
terol levels in experiment Il (12 weeks). Data are expressed as
Pearson’s correlation (p value).
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