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HEHA 2] ool He FUREHFY FH ddo=A AU
Fe2elgel W2 |l AFH vk WH o] & el 7l
7] ogell nis] H¥AA AH2 P& woul, o] Aojx o] HF
eloll ol=Al AlepAA Hrh 2 dFe FEE RYE 3o, 4§
AARORN 432l UHE F3 Yehte AU Fe2E &3 F47
We WIS dolRual UA¥EHTE 6 F¥ Sprague Davley ¢ - =#E
o= d4o] HAI 4FE W BA 2o Fe2HED} FEAY
T&, 4% g 3 240 Wil ulXe F¥ Y471 HAH AE)
oM 0.5 % FHLEF + 0.2 % cholate A]ol& Foisted L wl olo] vjdt
TE dAstdch

Sham AF ol vl FLAARE FlolM Ao]H o] A F7l3t 4
R AFEME Ueidch 3 3 el2HE, LL-ZHAHE, HL-F
dieE T2 o =3 BF 449 HA 3 che ST, &
2742 girh 4471 AAME AefollM FALHE Hole ¥F F S
&2} LIL-EH2HE £E8& 4938 $7H071= i, HL-Zd26E2
dAE] HLE gt ThE Az ol vl3 d47t HAH xHolN EHLH
& Ho| Fole WA F9AY +E& 490 ZLA T el 9o d4
2 AAE JF FH2EHE £ES o =3 E AHIL o 4
7t AAE GelfolM ZEA2EE Aole o - 23 EF %9 $ FLHE



& 1-5 MIAE 37z 3 Sd2HE Mol o - 23719 ol 34
ko] 23g of7#] wivhd A Y& doch iyt FHANE HF
of ulth w77} RAHLR Hor, 442 WA dFldd 3o &
AEAE F7M713, 23 AL Ak FEHLEHE Yol ¢ =
5 72 3ct

A S-S o & w, @43k A JAFl o] =3l v
Uz 7t JaAA ol 2yt F¥e] o] VAt ZLHE Aol FoiAl
%79 3% ZLAAH 23] WYY 7t FYL2HE 520 Uz 2A
2 farstgct, 4Fehs el wFle HAHE 2ol FHA] Y 34
A gEo] 2 Whd AL A4LEACh - HLFA S 23]
Lehbe o]g ¥t Alojs TEES WL oW JAE B3 FulAdEH
F8A LY At FUR T AEE ¢ 4 AUtk A WP o]F E
t d2HAE ofdo] AEHA AR W Eol ¢ woLl, TEE A&}
AEES ZAAAR F deA= =9 A7} Q). wepd HxE2E
#PE SY2EE cirel iyt | W d37 HYA o|FojHol & A
o8 Atm¥c]

R
HE



2 o) w9 FueEY gt okge WY FYx VEd
AR e3H3F AR} ey AR WIEe| AX 371 F4A
of olch f2 uet Hule] £ Aol He A G4E AWRY,
A 1940dchols AEE, TEFIA Ao} FYo] elol x5t o
gler}, 1980de] Folgol ¢zt A H&EF, HAuh|et A2 HEHA
A# (cardiovascular disease, CVD) o] HA| ApFol ut o]4g A}z|s}
2 ik (A, 1993). HEHA ARE mid F7L s Aoy
(Hd, 1985), 1990dche] ol o|aiy Aoz AR APYz}e7}
29.9% of ¥t (BA71¥d, 1982-1990).

a2 2B (coronary heart disease) oL} X &3 (stroke) =z} A2
w28 Y A (peripheral vascular disease) & sl AEPA Af
¢ 24 dEUAEE 34 2 oY= F4H, 2EYA, Hy, 2¥
4 ZA¥F 9 1ZU26FEF 5L & T Avh 5 126 EH
Z2 =R (atherosclerosis) 2] ZXAQ Heoeg o|&uv} “rich
diet” gl XA, Fa2HE, ZEe, 4% Yol w2 HEH A
#5717t € adog Zgych ] uelel QlojA 19 14 S
& HATL 300-500 ug F=olw, F A dFol oyt Ay w2
18% 24 o] F 45% FEE TEEAYLE Pl & Zo= Urik
T},

A FLE HAFE ¢ oo, AW Y= Fa2HE $E 3R
800 mg Foldd, A4 AAY ddol el Al FYLeE2 body pool
S 4120 g o chH2 AFSA ARAIHC (Beitz2} Knight 1994), A

_10_



e 2H 8L RE 552 MEY, nyelin 3 BFA] F83¥ 74 840]
o, 2EBol= TEEL ARAels|e slth olFA AelFor Foy
glxloj ol w2 A FeAHE] A YeHoln, Aol sloiA
g3 g4 F8 e FAIES Bt AR F EH2HES F
Ash= AL AZE 913 wig 383 dojut. B A F +2FuUd
Atz AURA e dF ZHAHEHR Aol srk:s FHIY E3
(Hibbeln2} Norman 1995) + Fu|Ftc}h

HZ gk (lipoprotein) ¢ Za2eE X v &3 8% Fed2d
2 ££& WA FAZ 9eon, ol¥ AxhuAe] T4 g4 TY
A&l T (atherosclerosis plaque) 3AdolL} vhE A UA AR
9189 2 ZE7} El32 Qch Smith (1974) ¢} Ronnemaa 5 (1978) of o|s}=l
low density lipoprotein (LDL) & ¥H# FH2d&F2 Fd ¥
H#H (endothelium) off ZHAEES FHYANULEN FHYHIHE A
3l ¥bA, high density lipoprotein (HDL) 2 £47% 38 A ¢
th. 3 ¥4F ZY4EE, 53] LIL-ZdL4HES Idaadle Zo] A¥
A AL oY B Adsin Axlels AN 4+ iz ¥}
(Barter} Rye 1996. LaRosa 1994: Rosenfeld 1989: Stalmer % 1986).

MERA A% I E WSt ol AT Alo|E A Bust @
th Kannel & (1976) off &I3Pd ido] 22 Lio]2] ofAde] ujs) AEH
A ¥ oj#Eo] wTl 53 H4¥BA AR Pz #BHo| HE EF
Zd2EY EXE B, A4 3L 444 BE 22 veje] e
vjsl & Zd e 8o Wor (Adlersberg 5 1956), I % LDL-ZdAH|
o] w3 (Carlsonz} Ericsson 1975), HIL-ZHAHES A3 ez Al
of ujs] Z7}Elel QA|gt (Russ 5 1951), o3t 2ol ojAo] A A
Efol]l o|2H A A}ebAC} (Carlsonz} Ericsson 1975), B|7Z o8 913h vj&
HIA2] Hil= H|TE v Rdle] BF s HIE of7sH, oYt
2ol AEAA AR Uy 9P er LTt (Vagner 5 1991

-11 -



Haarbo & 1991).

of#] A3t (Mook 5 1972: Tarttelin} Gorski 1973: Abul-Hajj 1978:
VAR 1996) oA daAAE AMEFIE X AAWY FHE Rl
o, s7e] A2HHE €Y F FHAHE, 42U very low density
lipoprotein (VLDL) -2 S7}5l2 HIL-EdAejF2 ofzt zt4sl9c)
(Haarbo®} Christiansen 1996; Clarkson & 1989). ¥I# ojAEZ M Fof
7t Ald w7 E= AHAA HMA odol oM HEUA ARS oAWE
T e A olF FEWIAT, B ¥ FEAYA dLEZHLS F4
ZEEE AAAZLn, o] Axke FEHOE ¥Y AW} AL A
52 diEgeh. B oAERH] FHARFMAY  Hle nitric
oxide(NO) 4z ¥ ¥ A =gol 2y Zojgle 4T
(Akishita % 1996) 7} ¢lend, in vivo (Sack 1994) ¢} in vitro
(Masziere 1991: Subbiah 1993) ol o AE g Ho| LDLE] 4t5}E o A3}
APEHE LDLY] U oR o) RAakg oA stadct

T GBS =R £ HAE AEBA AVY ¥Fs
d#del g A Urle B3 (Haffner$} Valdez 1995) 7} 9l3,
Alexandersen & (1999) & 44 & AAY xE7|o Qo] A ¢g=zHL
lipid-mediated effect§ B3 REHoz Eujo] ZAASZS cz]zﬂg =
olths AMdE& Ho Forh dAgt 83 A4z} 4755 oyt ¢
Ao Fof thal ol =2 ofa]7} qlch

Lawrence 5 (1995) 2 7 o} 4o AAYE Piute) 23
A5 A EHEJAE (primary hemostatic activity) zt FoZ¥he] 3
FF3 dustel dysigch. wgol oM FAZEsY AR 5,
platelet-mediated thrombosisol &%t HIF N2} HEF2] w2 o|HES
Hazte] pglgdat o Bgdol 23 Zojuh o)yt Haznte] g2
‘membrane-associated’ ¥Alo|mg wle] z|AZAML FHiAule] Hl2AM2
AR 53 ¥R FH2HEL F4AY +ES 9o AA7g

4

|n

-12 -



QA3re Fo| FITHOoT VI o] HHE 2T ol (Brookzh
Aviram 1988).

gloll | ASRo] AEBA AR WA FY2HE, F4AY, Ay
Ao ek Zvlet WY Feo] glon, X o] HAE ol HE
A AR B2 o] Exjgivin AziEAA gich Y o - =7 E
Ealol Algjgder 3 g3z =89, 2R ¢ - 23E o]&slq
intact &3 47} AAE TEo Aol A SHLHES F8AY
8] ot . o] o] & FAWIAL, 7 (1998) & ABolM UERt intact & -
5o glolA ZHYAHE Aolo] whE A FHLHE Eo] a7t F
AH Aol oj" xto]7l AEAE AR, olF Alglol visiy R
H oofg] dret vz - F48) Bzt el

whetA £ A7+ Sprague Dawley ¢ - RF|& tide® 442 A7
4BE R RN Y EZH2HED FEAYY £F FoU A
2242 Wsfol uiX = FUI P47 AAHB Adejolr] 0.5 % FYL2EE +
0.2 % cholate *o]& Fo{slg& wle| AzhE Wishaal AAlEglch

-13 -



. 4= 9 9y

1. dEA=
1) dHF=2] Ao] uigt

Alo]= AIN-76 (American Institute of Nutrition-76) & %1%}y (Table
1> 2} o] wiglxlgct, B35 Fo 8 sucrose ¢ corn starch &,
child F e R casein &, AW FHOoBE lard (9%) 2} soybean oil
(1%) & AM&stodct, wbA, ZYAEF Aojof= )22 8|25l corn
starch th4le]l 0.5 % Za|2e| &3} 0.2 % cholated ¥ 7}sladrct,

-14 -



Table 1. Composition of experimental diets.

Ingredient Control-diet Cholesterol-diet
Casein” 20.0 20.0
L-methionine” 03 0.3
Lard” 9.0 9.0
Soy bean oil” 1.0 1.0
Choline chloride” 0.2 0.2
Vitamin mix® 1.0 1.0
Mineral mix” 35 35
Sucrose” 20.0 20.0
Corn starch® 45,0 44.3
Cholesterol” - 05
Cholic acid” - 0.2

Total(%) 100.0 100.0

®) United States Biochemical Corp., Cleveland, Ohio

b Sigma Chemical Co., St. Louis, MO,

) Samlip Yugi Co.

D Jeil Jedang Co.

® Vitamin mixture(mg/100g) .Thiamine HCl 60,0, Riboflavin 60,0, Pyridoxine
HC1 70.0, Nicotinic Acid 300,0, D-Calecium pantothenate 160.0, Folic Acid
20.0, D-Biotin 2.0, Vit, By 0.1, Vit. A 80.0, Vit, E 2000,0, Vit, Dy
0.25, Vit, K 0.5, Sucrose 97290.0

' Mineral mixture(g/100g) . CaHPO; 50.0, NaCl 7,4, KiCgHsO7 * H:0 22.0, KiS04
5.2, Mg0 2.4, Manganous carbonate(43-48% Mn) 0.35, Ferric citrate(16, 7%
Fe) 0.6, Zinc carbonate(70% Zn) 0.16, Cupric carbonate(53-55% Cu) 0.03,
KIO; 0,001, NazSe0; - 5H:0 0,001, CrK(S04)2 - 12H,0 0,055, Sucrose 11.804

® Sunil Pododang Co.

_15_



2) AEFESY A5 2 e

2 AT AHE HEFES AF 1 AY © AF 80-90 g =
Sprague Dawley #&, 37 A -¥ 1 F ¢ ayulgrs (4t
82) B AN F HFAFo] 27U BF 150 g FE, UF= 1302 F
=7t HAg o AEAolE Foistyirt

AY|apelL thEat Hol & X ToB o] Z £ 10 vy #
gatedct.

Male Female

Intact-Control Sham-Control

0DX(Orchidectomy)-Control OVX(Ovariectomy)-Control

0DX-Cholesterol 0VX-Cholesterol

T& 12 AT Aol ARFES AT F G£HAFES chloroforn®.
2 33t 4& 5% SMEE 1 on X AAS d4£E HASGER,
sham-operation& WFAHAMAIY} FUY YRIL2 A&siE AR ¢4
& AR dx BYsidct FLAAZY BE $E I1¥L AABHA
YA, FE F9v 4AEE £5HATL £5 F 1 F29 3E
71& T3, 2 F A¥AlE AFIEAM ALk AYe] &= AY
2] A 717549 &t pje)¥] 2]l stainless-steel cageol] AHE3IAL,
AEMe U7 12 AT, XS 20-25TC, FE& 40-60% o|3itl. =
3} Aol FAYLR FIF3a, AFS 2 duith Aol 3 dulrt
AR Aol &g odrt

- 16 -



2. Mg
1) ANEFH

(1) Byl

4 27re) AR 28 A, 12 A]E BAA)I| L chloroforn® 2 utd
A2 ¥, heparin 32| vacuum tube® cardiac punctureo] 23] BdE A
zstach. 84w A3 hematocrit® MY FA dYE U@L AP}
2, U] g2 2000 X g oA 30 £ QAR F 8FE 4o
AHg37] g18] -20C W slel HEE Tk

Hematocrit-& hematocrit % HWAlE-2]7|§ A3l 3000 rpm oA 15
2t Eelste] &A= et

(2) &t A7 A&

He ul2 A&sled Aol AL AAY ¥, FAE &FFsiact
229 B ZAHAE 3] 10% formalingdo] DPAIA ¥, 2
e Ed2vE 824 BEHL 98 -20C QEiLo] RAF AT

2) NEEH

(1) @A As=E &4

+ ZYAHEY HL-ZIAHEL2 HAEIAFEYE 98] commercial
assay kit (Wako Pure Chemical Ind., Osaka, Japan) 28, S$Ax|=&
commercial assay kit (Asan Pharm. Co., Korea) & A Ealch zt &4
of 3 20 i & AHg3tden, & bgo R Fsgsigct LDL-FeHLHE
2 E4E B8 €& & FGYAHED HIL-FLEEY XolF o] §5l
AxYE glet,

_17_



(2) 2te] Eo2eE2 $42% 4

re] FHlzElE 3824 E4ole Folch § (1957) &) wWhig t}
& FAsle] o] gl T 23F 1 g & AUl 6 o8 chloroform/methanol
mixture (2/1, v/v) 2 2 mé FF45 Y3 Z3AHA7] (tissue homogenizer)
2 5 B3 2A 3], 3000 X g oA 10 3 dAEstoct Fa
HEZ $421%S HR31aL ol 31594 chlorofornd-& wAof o] &3}
glch

b Zel2EE E3E $5hA 15 500 it & 33l AaTtAE Az
gt ¥ 50 £ Triton X-100/chloroform solution (1/1, v/v) & 715l
vortex3}gitt, o2 450 x4 chloroforme & ¥ At & 500 £ 7} = A
& ¥, chA] vortexdtglth. AR tubeoll 10 b & 2Bt HA AR AR
3L, color reagent (Wako Pure Chemical 1nd,,KOsaka, Japan) 1.5 m¢ & @
o] 37C water bathollA 5 F3t wjeysiilen, & & JFFsigcl(Fig
1).

4 FAY FHAME tEY 10 0 & FLTtAT ARSI, 50 4
MErEE Wil 23047 F vortexdlgtt, 7|9 color reagent (Asan
Pharm, Co., Korea) 1.5 mf & Yil 37C water batho]A 15 £zt ujeks}
of U] ¥, F e &3t (Fig 1).

_18_



Liver tissue 1 g I

!

Addition 6 ml
chloroform : methanol (2:1, v/v)

J
{_ Addition 2 ml distilled water |
!
| Homogenization for 5 min. _I
{
ICentrifuRation at 3000 X g for 10rnin|
4 S
[ 10 4t chloroform fraction [ [ 500 u¢ chloroform fraction |
) |
| N, gas injection to dry —l I N gas injection to dry |
i i
" Addition 50 pf Tritone
Addition 50 z¢ methanol X-100 : chloroform(1:1.v/v)
{ !
| Vortex | | Vortex J
{
Addition 1.5 ml color reagent [ Addition 450 ut chloroform |
!
{
Vortex .
Incubation at 37C | = 0 |
water bath for 15 min -
! | 10 0 into new test tube |
Spectrophotometer |
at 550 nm [ N2 gas injection to dry |
{
Addition 1,5 ml color
reagent
i

Incubation at 37C water
bath for 5 min

l

Spectrophotometer
at 505 nm

Figure 1. Analytical scheme for total cholesterol and
triglyceride in the liver
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(3) 8Anl 24 (Whole blood platelet aggregation)

H¥E 250 L & FAY (isotonic saline, 1:4) &8 EMA|#, HLut
FTE 200,000/ 2 2EY F, FHE K= #%) 20 £ adenosine
diphosphate (ADP. 2mM) & ¥7Iste], 3 % Wt &FA 3o HIAAE A&
stadct

HA3 23X &FFolx Chronolog Model 500-Ca Whole Aggregometer
(Havertown, Pennsylvania, USA) & ©o|-23}4r}, o] Halo] AlelH 2 7
9] platinum electrodes Alo]ol] L}E}L}= impedance?] Atag JAsH= W
MO 2 recorder responseZ} 20 £ ©| %A impedance gaing& WHo] F
gich o] WhHE AT FEE AHESI AU tlE 48 &) 3o
A &Rtz Hrl gy Adelold "4t AL FAHY + e
o] ot

(4) 28] =254 Wi 2

2} ot 2 sample® F 719 EEE whEo] TSIt AAMYA L
B AA FA AAY el E FRFH 2A ] &4 45 $13] 3 g
BEF 10% formalin B-of] 48 AjZHE-qt 1X}-2 RS dla1, THA] M EEA
& H4AE Sl 2-3 mm A=Y FAR ARIM capsuled] Wi 10%
formalin &fof 2x-2F-& Agirh, 2x}-2 o] i, BEE ol 2
A ol g ME T ¥, E5dEE A%AZed, o] AFE AL ¥
=7} 70% — 80% — 90% — 95% — 100% — 100% — 100% — xylene —
xylene 2] ©tAY }AL B3l T 18 A 2AYAN}FL Ay, 2 ¥
paraffin® 2 233t 1BH 23& FA 4 m B HxIste] Hematoxylin
-Eosin 94 ¥ ¥, 400 wigollA Fdstaich

3. SAXN2AY

2 AEAN] EMAE HEEFIHAE FAHAZ, AEILY Y
of the #24 HAZE ANOVAE AHg3en, €4 Z3 P < 0.05904 &2
4 9le™ Duncan?®] THEZHAWE ol &3l 4 At BFANTY £43

2lol & 43tk

- 20 -



. Agdz o a3

¥ 1 HY F=2 Sprague Dawley & - 3| F o] &3l J49 HAlo
X.ol 0,5% ZYAEHE + 0.2% cholate Alo] Fojo]iol ulel & oA Fo
B o] 4 F7 AR F EARE, YA 2o SuLdER 42
+F, A% $F W 7o) 2% HHE WHsiGon O d¥A:
ch&3 dth

1. YYUSAY. UMMM, Ao MBS U L.WB.W ratio

AP FES JdAdFAY (ADG), AUl (ADFI), »lo] AHE
(feed intake/weight gain, F/G) W liver weight/body weight ratio
(L.W/B.W ratio) 7} <Table 2> o v}e}L} gt}

AAFAY (ADG) = T2 Ae|7 ¢ - =3 Alojol= Ry Xol&
B AMHLz =F7 ¢4Flo] vis) ADGZ o &wrl (P < 0.01), Q42
Ao vigt 8-S AHEHE, =39 F¢ A4 A o3 ADG?} 7451
2k, tF = A A A o] sham-operation w2} B Z ¥ wf 2 wlef 717L&
AT AF F71E /MRS (p € 0.001). g#H, A7 HAH AdejolA
ZHLEHE Mole ¢ - =7 BF AGE] #A4E oPsAIN o4 ddl
th (p > 0.05). =7l LA 8 ADG] Z47 ZHAHE Ao
s o oHEH, UFe vast AAY delold ZHAHE Ao 29
o] WA Lol v]s) ADG7L vid ZhAE 4T

A 4o|Ad2F (ADFT) & ADGR} mp7IA|Z %7} ¢bzlof njs) $-23
2% w20 (P <O0.01), F/G of A BEo] 579 AAT AEE7I= &2
Mol ol g Rolet & 4 it} (Figure 2). %38 A9 AAHA

_21_



of 23 ADFIZ} Ztdh= Wb, ¢z 38 d4adao] o3 fe3ie
g ZIbstdct (P < 0.01). 447t HAH dejoly F26E 2ol &
= w58 B8 ALY A AFAVEA 23 {24 2polg R
dom (P<0.01), xe ZAf @Al &) 5719 ADFIZ} S8 4H
& o] FE Us| J4=o] HFHh & Uzlol Slo] dAAAIZY VA
T A FS7HE 23 LR ADFIY F71et #do] &S AAY + gk

MolHdRE (F/G) & =9 B¢ BaAA et SU2EHE Hold F 2
Qlof 2J3t Ae]tdel] F2A Aol givh WH e 79 FeiH
§ Aolox E432 H2AA= F/GY faHA A4S velled (P <
0.001), ol ad AU EHN Mo|F o] F/IHE ouldln, F4d

Aol AFZF7He] #H 2902 ALY Zo|rt

L.W/B.Wi= sham ]2} intact xF ol Hl3] 44§ AAY & - 5571
Tt Zrayort o3 ol g, 47t FAY ¢ - 76 9l
e AEE Hole LWB¥E $7F AlZew (P <0.01), ol AFol v
3l T FAZL Aoiyez F7EE Uehdcoh

Kahl & (1984) 2 7|71 &zloll u]s} Yo Yo] FoJH o8 wriD
Rastgon £ Ad¥Ael gxct. FY2EE oo oy a2 F
2] A (strain) of wpz} ZF4 Ao]sl ¢l X 3ir) Story F (1974)
o &3t Wistar o] 79 F2e&E Aol thRFo] vz feHoz
FAFE ZLAF|e EAE Egch. 9 Spady#} Cuthbert (1992)
Marlett & (1990) 2] 7oA Sprague Dawley F it Zajako] U4 E 7=
st ot f20A Aloj= gtz stEen, ol & dydAel RAlst
1=

g4 AAo] 248 FFL FAo] oA - wFIt A=t F
= AYelqs LA o3 FA Aol o]l BF Z::‘-’J':El‘?izl
jE, wdAadAe oM FUIstTh. BadAe] ot oy A=

- 22 -



Rothwell®} Stock (1986) 3} Gentry®} Wade (1976) & X 319} A ¥ic)
g aAA LMY AFFIe A8 A d3 (Mueller#} Hsiao
1980: Shimizu 5 1992: Mook % 1972: Schemmel 1982) 7} B 1 ¥ l+=dl,
53] H (1996) of &sldl dAAA TN HFF7let @Al Aol dHTol
Z7V819al, Ae|AEHol AR AP Aozt ddlen, ol 2 HdEdAx
ot Fslct. Gale}l Sclafani (1977) & Y4HA = Ao|galgzt Alojx
&& F7MA A AASF (hyperphagia) 3 v|RhE of|¥rii Rasiglend,
o] & (1989) & FAHAY FHEL AF2 A=Y FAY F7HE st
gith. Wade (1985) &= shan U#lolrMe] AFF7te] AR gonadal
steroids 53| ol AEZA] g¥oln, ol riYY WS Tl AFH
A S AT 2E-E P stecl O BT oAE= A Y
Ho2 Yo Hgste] NolUNF BaAID YA SABEE A5}
o] energy balance®} adiposityel]l ¥%& &rii RIslgdch 3H, =3
2] A9 Kuchar % (1982) -2 thE3 ¢l gonadal steroidsQl Qt=gAe| A
2l ZAHY F71E o3ttty Rastg o, Woodward (1993)= #HA
AA el vl intact FHY HMFF/ME Holx HEAHOE fat-free
mass®} o] glriz B stgr]). B male goato 4] gonadal steroids
2] HAE FH o A2 lipogenesisE FIINHATH= Ra= o
gic}t (Gimenez 5 1989). Guinea pigE ©| 23 AFoAE oAESZHL
AL ZAAE, =L ZAake F71E Al ) (Czaja
1984). old A1 AAEE F§8lo] H gonadal steroidsS A)o]A]a|ak
I Mol& ol WHHE Zerhe AL o 4 alr} (Kuchar & 1982). 3}
Agk, BLFAEY #ol v]3) intact 5232 AFZ7t HUL Aol 2]qke)
7kl 23t Zlolx|gh o]y AMFFIIrt AWRIL FrHx E:
fat-free massof 2] F711x8] o= Edsix] gich whd GAdAL
Aol el F7tet Aola ke HIE JbA el BAY NEZIE ofy|si
ol F71 FH LU Axe] £ WEY Rog Mz}
Takeuchi 5 (1986) 2 Wistar Kyoto =32 AAAAS 71 BAE Z
4A1Z{cta B35l on], Marlett 5 (1990) & ZFAHE Alo]8 2o
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¥t Sprague Dawley ¢t - zlolA 7t FAL F71E Haste, & Ad@A

e} Fodsich, WbA, Story F (1974) < Wistar <FH oA SYAEHF Alo)

= % FAE /A dx, T 7 FEAHE £ES RoFer F

WA Zitta Rastdnt, A ZY2ElE Aol &Rt 3t RAL oy

7] AFol wrel Holsiehs A& & 4 vl 7o FA F7het Mo A
§ Fists 713 adde) viyt A3 Hay el
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2. "ao| & gHAHS, WL-BALHE, LIL-HA2HE Y SYXY

(Table 3pollA B nig} o] 4 & A& +& oA LS
Mel7ze] o - 228 vy o U} thh wUOU F24 Aol U
gct, B Aol ARL o %7 BF & FP2HE £ES vhe BT
Aot 894 R, H4E AAT HelolM Fd2dHE Ao]Fto]
ot - 23] RE chz ool H|a] &A LIElRITE (P < 0.001). mhelA 4
&0 A9} 447 AR Aejold FeLHE Aozt ¥F & a2

g $£20 nlXE GBS o - s3olA /AT

Y4 HL-Zd A& £82 g2 A3y ¢ - 23S vlad o, ¢
A7t wgton], 53] shan H# Y intact &FH| ol UFHTF RFHETH
HOL-Z e A& $50] F2H2R &rh (P < 0.01). 445 AAT -
7= sham ¢#]8} intact s:#lof ¥]3] HOL-ZAHE o] the F71
o} f24gdo| ¢laal, H4rt BAE Hejold FuH2ElE Aol= 2
Alo|Zol uls) HIL-Z2dAHE 4E€& 1/4 FEE Z2AACt (P <
0.001).

W4 LL-ZAE 432 22 AR A2lTe - 24 Alldls #
A7 g o, @ - %A BT gae dalol s ST 3ol
2| RTh W dast AAY Q- 240l ol thE AolEol Ha) F
HAHE NolZold 402 i Liekyth (P < 0.001).

WA 344080 £3L shan UF7} intact Lol Hls) WAR Rl
of glow, o -%a] BT Yol FA 8] RASAD, £Ho o]
7 74 Fol Am, st WAL ¢ - 2 oo} FeALAE Holof ¢

¥ QS Aol whet obF TIE Y Harh @AY A9 FsHE



Hols A 420l A Y FA bt wE, 249 3% 24

£elE Aol7t AaAAo] o3l BAH W FAAMY 28 U 2

AA intact %7lsh WY o HYH Mol BTt (P < 0.01), ma}

N el AAlst SuUAHE Aolol ¥ W FHAWY 42 W
wFlol wls] %47 o WA BIUThE e & 4 Yk

rr

dutH o2 H4 2olF Fo UL F¢ =79 ¥ F Fu2HEL
otz 2] "’7‘*5’_12} Hrla Ra3lg e} (Guetta®t Cannon 1996), & Al¥{A

e fAela] QAT 47t 38 = &A VElW g4 FA
o 2%t d%e FAAA (Cinci 5 1993: Haug 5 1986) & 2
(Starzec®} Berger 1986) 2T 3 ZalAdEE F7HIA AT Kty
th. BAAHA = lipoprotein lipase (LPL) &] ®A4& Z7I1X#A LIL 555
Heeg s Ao IZYAHEESY AFHAYUE S oM
Ui AL (Cinci 5 1993), UF 8 A d4AA T oArEZA
& A 8t= LPL3} lethin:cholesterol acyltransferase (LCAT) & #A 3
AA LIL-ZYAHEY F7HE ob7lsty] 1Zd2HEHEZE Yorin
3tgdrt (Wakatsuki®} Sagara 1995). & A¥olxEs H471 A" ¢ - =
Fol dold ¥ Fa2e|Eo] vl FUIE UG Boln), LEH2HEE
24l ohigict, ’

ola] A7 (Sultan % 1995 Story 1974: Morishita 1986: Hayashi 5
1989) ol cholated H71% ZaHAEE o] Foji= Fol sl EF F
ZYLHE 28 Z/MAFI RIdlER, 2 A¥EE 47 A A
Eold 83 & SuU2HE +E4 JEY F718 7HH%UTh Changst
Borensztajn (1993) ol 2]3}8 ZEAEE 2lejo 2§ A Zal2HE
FE0) 452 gihlel Aol T AwhyA (B-lipoprotein)
o] ol g oy, olyt FF L ¢R]A (circulation) 2FE Itoj
oJgt A (clearance) off A%, "oufe] LDLY FHE Al w3l
LPL$} hepatic lipase (HL) 2] ’4%01 Jof B u]A]7] wiEolatal sttt
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¥ 7 (1998) o] AFAIE B intact o - ol QlolM FHAHE
Koo o3 EF FH2HE TF> 2FY BE 2l vl 47 =
S, e 3 vl oY FUHE Ratgedl, & AYdAs 448
AAT defol A F2EHE Aolol Uiy L ¢ - =3l UM BF
3 vj8] F71E Ko, H49 AT 249 B¢ EHLHE AolAlel ¥
A ZYLHE £F& 4F 8 oE7A FsAlgiohesE A& o $ Ak

Staprans 5 (1990) 2} Guetta®} Cannon (1996) & 2|7} ¢t2]of v]3)
M o2 HIL-Z A E $F0] Won, Staprans T (1990) & 2 ¢
Q1L testosterone®® AWd}git). Takeuchi & (1986) I} Haug S
(1986) 2 AL A=A 2|3} testosterone?] 7Zt4t= HIL-ZHAHES 27}
AZTEAL slglom, B dEoAME fod2 AT, H4e dAe] s
oFzte] #7185 B.gr}l. Peinado & (1993) & o]|a]§t x}o]:= sex steroid
7b HL=} LPLY] ¥ 2 WAL Byl ) wiEoln, =53
testosterone= HL A& Zt4A)ZITtia st

ZY2EE Aolo ¥ FE HW oy @F ( Morishita 1986:
Nakayama 1981; Fungwe % 1992: Ohmura % 1986) oA ZdHAHSE Alo|:=
Y HIL-Ze &S ZAaAZen, 2 oMz 447t AAE 4
Elofl A a4 & Aol HIL-ZUAHES AEa 4T

3 EdAEE2 ¥ Zel2uEY /M & &S 2R s LIL-Z4
2elFol 28l z9-Hch FHLElE Alojol ¥t €A LDL-Fg2HE 4
£ 7= Yt d-F (Fungwe 5 1992 Ohmura 5 1986) ofjA] EaiE <
2, Spady?} Dietschy (1988) & ZalAe]E Alo]o] 23t €4 LDL-Za
2€|&2 F7H= k8] LDL receptor ¥4 oAo] &)} receptor-dependent
LDL transport?] Zt4 7} f¢lolela R astdct

A A Aol 2% @A FA=A]We] 74t Sprague Dawley %] (Joles =
1995) 2} Nagase analbuminemic #| (Joles 5 1996) ofA] HuE|giern,
BodAl 23 B FYAY Yo Haug 5 (1986) & Takeuchi 5
(1986) of ojsf Bx=gich & HYolMz JLo FAo] s Zage
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d, 53 x4 ¢ AL AT A Fol o v o At
7 (1998) o] Aol oJshd FalLulE Aolo] 23 =7 B¢ X B
dxupo) FASIE, ¢FL] ALE 233 F7HE vehuiria Rac)
2 d¥olM 48] 2S¢ F47t HAE Helold SUH2HE Hole #
(1998) 2 FAtgt Azt vtelsted, ¢4F8 Z9E FYLEHE Aold=
E7-5ta cjz-pet vlas] 83 F4AWY FFo A #ile] girlh o
W oI (Hulbron & 1982, Morishita 1986) & ZFIAHE 2o|7} %3¢
83 3824 +E8% A Ao stgonl, £ AdeMes 248 B
ity Ag BodFs by Nakayama (1981) &= ZAelE Alo]l2 Q)
"4z 7t F4RY &0 S/t 24§ Btz ste] Azt
o7 olAx FILHE Aol7t FAEAY vl FHol thste] =3t
x| 7} glom, ‘g (sex) Alolof ¥t 7|Ao] HEEFs}cl,
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3. 7to] & BYLHEY FYNY

Z F EdLEEL E2 AT o - 27 Aelos flF Ao]s} &
2stA] efelt, AMNbHoR %37 ol vlsf thi Ul (Table 4). 4
48] Azl o8 ¢ - =3 BF 4% F71E Rolul, #o4de] geoy,
4zt AAE AdefolA ZH2EE AolZo] thz AlojZof wid - &
7 RPN T F EHAEE 4EC) 5-6 WMIBE It (P <
0.001).

38R FES B F FH2uEde g E2 Az o - =3
S vlay of 47t wolkedl, 53] 4471 AR o - w9 Ap o4
7t s# Bt fojHog A WEhEch (P < 0.01). o] intact RF ]
H3] shan @# 7t FEA 0] B2 FElolA F4] Az AT F
e gl 4RIt 3R ¥ w8yl wiEeith. 447 HAE
Zefol A FHYLHE Aol - 3 BFOAM T F42AYY £EL K

yer F7tAIZcE (P < 0.01).

2 Ad¥olMe} opriAs EH2HE Aol dF I FHAEHESN T
ZAz)uke] Z71= ofg] ¢ (Hulbron % 1982: Ronnemaa 1976: Fungwe
% 1992 Hayashi % 1989: Ueno®} Okuyama 1986) oflA R 315 ¢lic}. Huang
(1995) & =#8 FdAHE Aol 2 F4AY ULF7te Bulda
& Zelste] 3 FA4AYE ST i, @A FAAWY HLFE oF
Ageta stgden, £ Age] ALAAYE xF0AN RAE P4 /A5
gt Liu 5 (1995) & FelAHE Aolo] 2 o] FYAHEN 54
A|ub 42 Z7le] 2101& 7t microsometle] AR YAo] BB 2
83t #H49Ql glycerophosphate acyltransferase £} djacylglycerol

acyltransferase®] ¥4%719} de novo lipogensis7?} &7}5} uld, B
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-oxidation®] Zrof 2J3t Zelrizlal dFArt £ AYIAM & - x4
BE Q4o HAJ 1 FYULHE oEdE S8 FA A4, 93
o]z] QAR Tt FAR W] FFole FHL nlXY, B T FGA|WYo]
718 nE Y F4AY 2o LLHUSE ¢ 4+ Utk ¢4 B
T A4yt AAY gejold FULel§ Aol 7HY FH2HEN ¥ F
gxe] #32 of7|Y =, Huang § (1995)3 Liu 5 (1995) 2] A A
H w3 B¢ Eu2eHE Aol DoAY YdFotet EnAE )
b FEAY £ES ATl i, 83 AW 25 WY es
ZaAZAAT, 48] Ze €Y 44 Ll ALY WL g AL
2 Kol 34248 thrp/1de] wzet oIt & dhw] 2 J]Hoj iyt o
77t 9oy Zelc}
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4. Hematocrit $=X|2} A ® S3

Hematocrit x| ¢ - FollM 78 (sex) Aol &J§ zol= gl
o, A0 Ao &3t o] e B ALY HEUL gle i, o3
o] A faFQ Aol gAIRt th: FIstgch A7 AAE Abelol
A S 2EE Aolof &) ¢ - w7 BT )R Ao|Fe] v FAHE
Mol ZollA Felyg o yA Lielyttt (P < 0.05) (Table 5).

A8 LA oM maximum aggregation sham ¢F|of] H]3] intact =3
7t fYHog wolrt (P € 0.05). 449 FAA HANE vy of ¢zl
S AL, w3 HLFAoL, FYEE gl d40 A" o -
3ol 2ojA FHAHE Aole ¢ =7 BF F7MIZLH, 53] U4F
o] Ay 4o FAL FeElLHE Aojzts F 209 HEYAA Lo
2]%} maximun aggregation®] F7H= tiZA|ol& ¥ sham U2} vjay uf

f-2]Ado] 9lelc} (P < 0.05) (Table 5).

Initial slopeZ §HA2} 14 549 impedanced] 7]&718 &A% R
L2, Maximum aggregationofl X RojE RAAY, L A Ltoly <37}
gl vl3] o] GdAMA= FUME, FLAAE B4E vERAAIT §
2lgo] glem, FalAslE ool A - 23 BFolA F7HE oprst
odrt.

2 dgds g3 vs) =F7t @4 FHYo] foyHoz Hn,
o] Azst FASHA AT $el Glo] A (sex) AolF May AT
(Kita®} Lamartiniere 1981: Kojima % 1993; Emms®} Lewis 1985: Torres
S 1986; Oyekanz'} Botting 1991) Ho| wt}. Johnson 5 (1977) 2 ADPoj
23t Pate] ubgo] ¢alo] uid 23 om, H4 Ao os) %3
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8] B9 YAhut SHYo| Fashs ¥ U= Frlgcia slej, &2 A
HARAY d4o] Ao A8 gifo] o - =71 PutdE ¢ & AUk
daAA] 2%t Fe) VAt FAABH= Oyekan?} Botting (1990) 2}
Otsuka % (1997) 2] dFojrx H3E glcl, BbH Orchard®} Botting
(1981) & GadAdel HLHAE ADPo] 2|3 HAgte] o] WEE F
A Zslgivts Bastd N2 ohE AE B FUcl

ol AZYEo] tirle] AFEL gonadal steroidsi= #|of glo] ¥
4312 7% ZA o] ¢S RISt SYLAHE Alolo] 3
A1t Z718 Ha%t o3 (Lane S 1986: Maeda & 1982
Shattil % 1975) §°] oM, £ A¥olxE w49 Z¢ FLAA e 9
3 z4d gant gHo] Fezelg Mool o F7E o intact £F K
th ezt Hout, fojide] gl wbd, 3] ARE dadAe o3 F
7het FEl2dE& Ao|7t HYHeR g3l F/E HFARLR g
maximum aggregationof 9lo] GtAAAE AefolM ZHAE|E AolE ¥
Uzl ot shan Y+ |-2/4ge] &gt

°|

it

i o
128
o
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5. 2to] mE|SHH w3}

2eto g o] el BAINH, ¢ - 23 BF F4Y FA A=
A7) M| HitE & 5 gloLh 4t HAY AeldA FEAHE 2
ol ¢ &3 EF HAY Fy Futel Mol wE sMHet wthd
(hypertrophic) + 2|42 (hypochromic) 7+ #dY 4 gt

ZFeAo|F g o8y 7t 22 HEE R (Table 65, shan ¢# 2] 7
ZAo e A YBFEE THY F LAY, intact RF A ik 2|3t
gdon, dadol it P& B ¢F|9 F¢ daAAHo | EFIL
sham2} FAHSHAl ZPYEEE HEY + AAAT, ’8""211]4 %3 e 23
3 intact S#lolA YW AwEx g JAY £ glalch 40 AHB
Aelol N ZEl2EE Aol o - e ol A4 Rl“o‘%ié A2 A
Ax, 3 A5 ol U Hl#l % o 3K, ARERY YFE
< 88 Fo ExFel drt Figure 3.

Zte] 42 e e AN HIegY AAE HE, tlE Ae
F-oF vj2" o} intact 38 % FEAY FEo MY WEAdE &7

Chae] AN EE BAY 4 oW Wb, e Sz f&o] v
2 sham ¢F ot 4471 AAEH & - HolME AYFREI AY e A
& B o, 440 HAM B2 AYFEAG v ¥ 4=
#ol glo] zlo]7t ARE o F UL, 447t HAY dejolM Fal2H
& 2olg F4% ¢ - 249 % 2 FAAY +EL wIL AYFEL
ARRE EF obF Aldvtglch,

2] ¢ (Ronnemaa 1976: Lee®} Ho 1975: Lee 1981) olA FeAHE
Aol 8 ol ADYFE (vacuolar fat drop) & FFAI7IL, v|thy
Z|8}7b (hypertrophic fatty liver) & of7|%ttia 3ty oo, £ AHA
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E H4E AT JelolA Fel2HE AolE HAT o oA FARR
Bl =2 7he Y 4 9lgdr). Ueno 5 (1985) & I AHE Ao
© A& oF7I8H, ol lipogensis®] F7HEct £3]8 lipoproteine]
ol o) 23t Fojet K3t
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Table 6. Effects of diets and gonadectomy on physical

characteristics of liver tissue

Sex Surgery Diet 1 Specimen" 2 Specimen
+4 +
Intact control
43 +2

Male ODX control

+.') + 4
ODX cholesterol

+4 +4
Sham control

+ —

Female OvX control

+ —

4D 40
OvXx cholesterol

42 42

U Liver tissue expressed as six levels according to the extent of vacuolar fat
drop examned at 400X on microscopic ; None of vacuolar fat drop (-) , little
(+), a little (+?), some (+*), many (+*), severe (+°)
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(¢c) ODX-control (%)

It drop

(e) ODX-cholesterol {3) (f) OVX-cholesterol ()

Figure 3. Microscopic appearance of liver tissue, (X 400)
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& 97L Sprague Dawley ¢ - %38 Ulgos 429 AA7t 438
3 WA o) FeluE SEAYe 42 YA $U3} 2 =AY
Halo] MAE a3 WS AT Aefold 0.5 % FH2HE + 0.2 %
cholate Alol& ToAstel S wl eyt Ho] ThYt WHE BEsIA Ao
72 Aze gokepd ok Pt

1. dUZAE (AG) = dUsjol4da @ (ADFI) & 4] Aol o3}
%29 A9 gAY dFe #KAF F7HE Roden, Y47t AW
defoll A ZAE|E Aolo] YiME o - w4 RFoA HaHUr) ol&
Ao|#-& (ADG/ADF1) &HLZ BA, =72 Zf Az|itel] 20|t A2
gov, @3l B9 dAEAAL shan UF o W3 FFR FAY FNE
vehdgich AlFel oi3t 2t BAL] w2 442 FAld AN ¢ - x4
BE o Zasht, ZLHE Aolol M ¢ - =3 BF FoFH2

2 F7lsteict

2, ¥4 % 4SS} LIL-2Y28E $32 ¢4 -3 BF 449
Aol 23] <kt Fvlsin, d47E FAH Agelold FalAEHE Aol
o3 A3 Rl ez Zistgict, whA HDL-E26)lE 452 shan ¢
# 7} intact %3 ol W3] RFYHOT Fom, A4 AAo] ¥ AP
B 9t =3 BF 48 FUhE Rolx hd FHAHE Aolel 3
freldog zt4sloet. €% 84 482 d4e] HAlo] o3 - =
F 7t vha ZAshAIRE, g7t AAH AdelolN EY2HE Aol= %379
A% 22 £& FA st i, dFle O SO #ACH
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Zte] E2HE 2 AUFHLZ 237t UF R g2, T %
A 22 47 22t A veliyich o - =5 BFA d4
HAAls 28] Sd2eE3 FEAYE SRR, L7 A" Adefol
A EH2HE Yol 3 o vyt

4, Hematocrit x| WGAHAE U oA o7 Asstgn, d471 A
HH AMefoll A ZHAEHE Aol o - =H BRFoAM ti4 F4AZicl o
3 3

Ao °‘°‘\ maximum aggregation sham ¢ BT} intact <37t &

|->

lo
_Ii

2 w3l 449 A ¥ ¥¥LR ¢ FUHE B i,
AT H4si, 4471 AAE AdejollA SH2EE Mol 23 ¢ -

# 25T F7istalch Initial sloped] Z-¢ =37t ¢z|Ec} ’d‘i‘l’fl&i
i, 448 AAu ZdAEE AHolo o3t Azte HelHolx] WAL

M3l oFAbL. maximum aggregation?] A FApsterl.

[N

Hr

5. o Zhg MmREW, ¢ -3 EF d40 FAZ gF =
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ABSTRACT

Effects of gonadectomy and hypercholesterol diet on plasma
and liver cholesterol and triglyceride levels, platelet
aggregation and liver histology in Sprague Dawley rats

In Sook Oh
Department of Food science and Nutrition, Graduate School

Cheju National University, Cheju, Korea

Cholesterol has been considered to play a major role in the
development of cardiovascular diseases (CVD) including atherosclerosis.
Men generally have higher incidence of CVD than women at the same
age, and this difference decreases after menopause.

The purpose of this study was to investigate if gonadectomy (GD)
and GD + a hypercholesterol diet affect the levels of plasma and liver
cholesterol and triglyceride. Using 6 weeks old Sprague Dawley rats,
we examined the growth rate and food efficiency, plasma and liver
levels of cholesterol and trigiyceride, platelet aggregation and
histological change of liver tissue in sham or ovariectomized (OVX)
female and intact or orchidectomized (ODX) male rats fed a normal or
(0.5 % cholesterol + 02 % cholate diet.

OVX female rats have a higher food efficiency and growth rate
compared to sham female rats. The plasma levels of total cholesterol,
LLDL-cholesterol and HDL-cholesterol were increased in OVX female
and ODX male than sham female and intact male rats, respectively,
but the difference was not significant The plasma levels of total
cholesterol and LDL-cholesterol significantly were increased and
HDL~cholesterol significantly decreased in both sexes when they were
fed a hypercholesterol diet. Plasma triglyceride significantly decreased in
ODX male rats fed a hypercholesterol diet compared to other groups.

_56_



Gonadectomy did not influence the liver level of total-cholesterol, but
gonadectomy fed a hypercholesterol diet increased the liver cholesterol
4-5 times in both sexes, compared to them fed a normal diet.
Regardless gonadectomy, a hypercholesterol diet greatly increased liver
triglyceride, leading to fatty liver, The maximum aggregation of platelet
was significantly higher in male than in female rats. Gonadectomy
increased the maximum aggregation in female and decreased in male
rats, and a hypercholesterol diet increased the aggregation in both
SeXes.

In conclusion, gonadectomy affects female rats more than male rats
increasing growth rate and platelet aggregation. Orchidectomy of male
rats increased plasma and liver cholesterol to the level of female rats
when they were fed a hypercholesterol diet. Compared to female, male
rats have a low plasma triglyceride level but higher liver triglyceride
when they were fed a hypercholesterol diet. The differences observed
betweenn OVX female and ODX male rats may be attributed to the sex
hormones which may influence cholesterol and triglyceride metabolism
n some ways. It is  still ' controversial that postmenopausal or
ovariectomized women have more risk for the incidence of CVD and
hormone treatment may reduce the risk. Further study should be done
on cholesterol metabolism in relation with sex hormone
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