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AR, - EFiRr 2 FRNEEL B BB g~ B o BREFF
Fraasn -7 kR RS SR F ¥ (Metabolic syndrome) B 17 5 5
15% > 9 1235 3 204 12 (16.9% vs. 13.8%) » H (7 F5E & 8 m B 4o > B R A &
PEEGHOFEL P ER - FAER Y DB AT @S 2 AR v
FRBERSET R ES o

I % 3 L 4p S04 AL (central obesity) ~ % s /& (hypertention) ~ % 5 #%
® %A g d-v "EE R (HDL-C)i i ~ MR A #q 7-d "2 78 (LDL-C)iEs 1 > =
T PE T Bl AT A R TR IR PR 1 3 8 2P 42 595 (nonalcoholic fatty
liver, NAFLD)z & £ 3 3 4p B 12 (McCullough, 2004) o % 5 {5 el % g P Fq 95 4
i e WA IR R AR FELR G R 0 2 F MR
EAFLRRBET T M RBGRCL FARRE RN ET Y A
RAVERAHNCE FART AL R o

e 2 epgck (phytoestrogen)is &t X fRiEde ¥ > B4 sd & 4 i 4 v = fif
(17B-estrodial) > & F vgjrk 2 »cf > ¥ & ERa% ERB% & » it H &2 ERB 2 L&
PR ERo ¥R e AR VAL - AER IR R RS BN &A
(selective estrogen receptor modulator, SERM) ¢ iT # K3 4 b Hep e 2 A7 7 P £
B RGP HEPFEZEF IR VERFEFIMBRES v x F
P e B go pow e dvinfg iR A RA 5 = <8 Rk (isoflavone)
~fps (lignan)® 4 & % (coumestan)  H @ M REF AT & F BT I IR
% BF ® 2 genistein ¥ & > 2 P K| BUEE IR A3 AE P oA e & 7y (H. K. Kim
et al., 2006; Naaz et al., 2003) » p* ¢F ¥ — 38 #7 7 4¥ L genistein ¥ iv » PPARa
ligand » ¥ 3 & %22 o 3p e (N A2 2L F1 4 IR (S. Kim et al.,, 2004) » ]t B F Ay £
Foed RIS is sl Ae s (R P auES o

7 2 sesamin > # e 8B ) € #-H S enterolectone % enterodial



4& 2N
<H

X
|
i

3

(Penalvo, Heinonen, Aura, & Adlercreutz, 2005; Penalvo, Hopia, & Adlercreutz,
2000) » TR E G REPFEIEEE L AR T e ISV BEF UL SLE
(MRL/lpr) | 82 @ > gep =& F o drd| 2 0pigck 5 Mt L g WO B o

ERB # M3 e Mg+ € 5 Filonfl ) 8N AL B Lo fig 554 o &
PR HE G E 1 ERa# ERB &4 odp LB epgck 2 751 (Cheng,
Kuo, & Huang, 2007) » 2 L #4355 vpifck kR ~ TR0 SR 2 o o B i B0
T F BAE o TN G A lignans ~ B C AL fin F P4 s L R fig F B
¥ i fo R F ik ¢ 2 genistein £ F AP e e g ot > SFHHF RS A
22 R EEE AN AR TR E -

Apo E Z’%Yﬂ?]“ﬁ% JERE P F R A2 BRI > HER BEAREE 0 A R
L2 B2ARED > A R OA TEAGFHRA M F2 ¥ 4py
(Nakashima et al.,1994) - ¥¢igc2 A R i g o BERE A R
RA A s FERBE S Y A Lmie B T g f"&”’i*?’“f
e apoE 7 ",% | BA B % R sniEenA 4 (Elhage etal., 1997) 5 2 ",‘TT i NSNS 4
DR BE R A KA MR R IR T T M E & Py sE § (Wallen etal., 2001,
2002) o fe B igis O PEER o M TR E FF PR R Al P ¥ 2
P BIT LG ESErEER RS S TR N H RS
fesldez RPEP R - B E o AT LI E SERM 2 fe b PepE a1 T
e BRg e a0 B SN R % apoE A )5 f | &% ”P%*ﬁ"f RO R
TR A2 NBPRIEF R BRI e SR 058 E * HepG2
e A e N Z R b At o HORT VRS R 0 R 8 H g R

T2 Fh AL o
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K ¥ }l?% " R
¥ — & HBPEiEE (Metabolic Syndrome)

G APbEEHL S L AL D ERE
(-) S¥RGEHZ &L

FEA A G e F AR FIF 0 e D99k (Obesity) ~ % § F R
(Insulin resistance) ~& = k4 i fig~ & == B (Hypertension) ~#% 75 (Diabetes) ...
F2BEFBREAAM  ZTRBINIALGIFERFF L - BA LT gk
FER T gl T iEH (Syndrome) | 0 @R P EHEA A PR R L
Z_ o> Reaven (1988)5 & #& 11" § Hfed s M piz3H i & iﬁrfﬁa F FlehipiR s e H
WA T AP RE B or A 25 TXRE3 | (SyndromeX) » H 5§38 i
EARAG RIS R e B B B B B2 R R KRR B
7% (Reaven, 1988) - & 3 1998 &+ R {4 ‘2 3% (World Health Organization,
WHO) 4 # X gg#rNé& 25 T N#bgiE# | (Metabolic Syndrome) » ¥ 3% =

% 2Bp 123 o0 ST (Alberti & Zimmet, 1998) ©
(Z) bR 332 2 e
SR SR N LR R EXD SLEE Y S X LIRS ok

A2 2T REF] S R e B2 AR DR e FlEOY S iR F IR T

=
G

T BRI A B AT R Yo AR F I K BB R B
AR F /TP R L RN EER L E 2 Ao £ H
Fenfd G R SR ESL L 3 RS -

3 1998 # WHO #ad1— £ N 3pp i #H B $ril 5 > $13 N Bhp i 3 8
TRT R E2 TR R hig ke o WHO $ 1 Shg i ¥ 2 & L o Rk

% 24 a%%ff\)]%)ﬁai ~HE AR ER Y (Impaired Glucose

F’_*

SIS

W



Intolerance) ~ &7 % § % LE'_#E'%Z P FRFLG e AR - IE'%Z » WE L ET S
b iz | (Alberti & Zimmet, 1998) » @ {4 £ BB 7L F M & 7 -4
(NCEP-ATPII) # # % 1 # $ % pp B2 #en e 4 > B 2 RE L i §
BRELZRG TR TR ET ARy L 2 T AL N
(Yamauchi et al., 2001)-2005 & &% %V%fj\)]%%f_; (International Diabetes Federation,
IDF) # 1 jg 2@ B A5 32 (Central Obesity) % & & ifi¢ » H &by 38 dptkd
Eo i wERLETL AP Eo ALY AL P S R A e
& F 2 RER £ % F1F (Alberti, Zimmet, & Shaw, 2005) (% 2-1) > % 57 % 38f
EGEFHT vk BRAREBAROTIRALE > - L AT RE P L
R A e R R RS
4 WHOS S $HE 0 ¢ 3 3psf B R0 pEAF S sbePR 30 5 3 Bk > 17 5

% B ] Tk e & % 1 o @ NCEP-ATP Itk 28 ¢ » BB B0k F 5 5 3
42 k& 0 2005F IDF> & 21 Zf @ R AT AL P s e BE o S G PR R A D
S ff i A eI AR T U BMI Gty B g K R R B iE F G S P
B o BEARHE R URE LRSS > P A K RSB AE > 2T T
AREPEAEEBWAR o S kA FOREG 3R 2 N B i H IR
o (TR FEL FRAEE A (20060) SREFS T 44 AR R BEiEERE

ez R (£2-1) > BB i hs | L T B p'e FlF 2 ¢ -7 > &

et 45 LSS W R AR L A S A Rt B -

o
il

TR R o
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Table 2-1 Definitions and criteria of metabolic syndrome

WHO (1988) ' NCEP-ATP 11 IDF (2005) ' Bz A (2006)
(2001) '
B |‘“rﬁﬁ]'£f}?“ﬁé’f"\iré*é ',J,;;jv_ig;f;,\:)]%);fi u:‘%mjnwa__? B FLw L?f)]%;}x
é 2 B IS LS AREE R AW
N LI AL E R
F2AMARE  REI AR G (PR W AT Ak
. Bo@dmatiiis =gdzgrtp FoFRFLf TR AR
o F Ll R A RPhRiGE gt Z P TF T LA R
, FoEFEEiTE DL EPEGE  REH
itk = @ T
SO3 T RS
2 IGT/DM® & Insulin & Central obesity” E
£ resistance
i%
=
E UTREPECE UTRHEFEZE UTRHERESE T REREZA
VR [V VR [V
(Elhage etal.) = % (1) Waist TG’ = 150mg/dl (1) Waist
# 2 :TG=150m/dL Male>102 cm Male=90 cm
#& HDL-C’ Female > 88 cm Female =80 cm
Male =35mg /dL
i%  Female =40mg/dL
(2) Obesity : (2) TG® = 150mg/dl (2) HDL-C’ (2) TG® = 150mg/dl
BMI’ =30kg/m” & & Male < 40mg/dl
R 0§ > Female < 50mg/dl
0.90 > % 4£>0.85
(Kannel et al.) (3) HDL-C? (Kannel et al.) BP? (3) HDL-C?
Hypertention Male <40mg/dl =130/85mmHg Male <40mg/dl
@ % % n R E g g\ Female < 50mg/dl Female < 50mg/dl
» BRAZE 140/90
mmHg
(4) Fr® NIRpE (4) BP (4) Fasting glucose (4) BP’
0ok BERR R £ =130/85mmHg >110mg/dl =130/85mmHg

11 £ 4z i 20mg/min




o }Ele " RE
(5) Fasting glucose (5) Fasting glucose
> 110mg/dl > 110mg/dl

'WHO, World Health Organization; NCEP-ATP III, National Cholesterol Education
Program - Adult Treat Panel; IDF, International Diabetes Association

PEERL RS G R R A LR AR TR T HEFAZBE0cm ~ L HAZiE
80cm & PERNAT L p AR T & T MHAEFALEIOcm ~ & +47:885cm o

3IGT, Impaired Glucose Intolerance; DM, Diabetes Mellitus; TG, Triglyceride;
HDL-C, High Density Lipoprotein-Cholesterol; BP, Blood Pressure.
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F o PR R BT A AE

BP P G ARG R oL B AR A G FFHEFFRE I DL
IR R Sl Il SLLERZE R £ s S i R i~ BB~ P R (stroke) %
il a&%fj\)}% H - B bz et %13 (Ducimetiere et al., 1986; Lapidus et al.,
1984; Larsson et al., 1984) © "E3R7g 353 4e 2 B 3% § % & g (hyperinsulinism) -

BRI R PR PRERE S B B D RS B Y W s

“Bf r e LDL e+ 3 4c 2 > HDL izt F]5 2 B3 B ¥ s Ap M > iotk

SR AN S ERR D S AF BT A BRREL AR ¢ AFARDM -
()w“ﬁw%%Lna%'ﬂ%%ﬁiwﬁ

RETH AL R I LG E R b R A S ARR L R
(Haffner et al., 1990; Lillioja et al., 1993) 5 ¥ — s& % pEF7 7 4p 1196 § F1L4R 3 A
KRS F 2 AR R £ gtk (Warrametal,, 1990) © Flot > B g i 3
55 AR RIS ) R R - B R g2 H ek g
PR L R o B s - £ & 24T & % (Ginsberg, 2000) -

ek - BREFLF B TR E A A2 F L AAFUF B
LHERE - FUF BERS L FIEAT OB - - g UF Rl
A AP IS 7 i B & 529 6 % £ 8 (insulin-receptor substrate-1, IRS-1) .5k
YR A4S 1 (serine phosphorylation) » ¥ IRS-1 303 & % A7Rs enfm?e ) i p (4o
Fwre s e e ) Fla ARG FIEfhm s B hgir s s F Y
Flslmie ek %0 o oA S ra kimie 2 rn A B g (Aot TS -
[TNF-a] ¥ Bag Py 5K fg) Fla $H & % 8 2 2 2 25 (Hotamisligil, 2003;

Savage, Petersen, & Shulman, 2005) -



LW AR

Iy
i
<
e

(=) Peskgant £ 2 pednZ § g B § (dyslipidemia)® 2 & F B2 B %

LT LR BTSN G RIRAE AR ¢ RSB R W
WTE R NP R E LTI S SR BN R AR AR B i TR R
¥ oo B2 R~ B %R v "2FEE (high density lipoprotein
cholesterol, HDL-C) > ~ #/] ® Bf o 3-v "2 F % (low density
lipoprotein cholesterol, LDL-C) # ¢ o

Bh G F LR R T o % e s (oL A ) 2 G kel g b
Fie > & CIPEEE RSO D R Y o i N R Y PRRE AR ek B
(free fatty acids, FFA) > @ FFA (§d P8/ e » 7F5KE & = i i fig
(Triglycerides, TG) i&® 3 ff wiF3ge & 1R % & #5 39 (very low density
lipoprotein, VLDL) ¢35V ixw Flw i ? > d = nig? § 7 TG 2 VLDL h& 3
%o gt VLDL § % TG @ % LDL ¢ LDL 423 %12 § AR F % 3 ¥ %
B HPN A > T BT BT A A R0 (oxLDL) - AL S sim
e BvgAs e ik imie (foamcell) » 1Y 3 Wk e o F A FREBAE § en
VLDL » % if s 82 %y 3o PqfRfs i f2 2 B+ 4 @ % MpF > i@ 3 8k p TR

¢ TG 2 VLDL @& § »eitf1% % > R a2 ¥ > $30i e ? TG

R o gttty F AR A S 2 TGP > € (7 VLDL 364 1 TG 5 i £ 7 i
fin #& 3 3-v (cholesterol ester transfer protein, CETP) 2z 4%/ > £ LDL & HDL <%
" F AR fig (cholesterol ester) » @ j* > HDL #7344 F 2. "2 Ffig > ~ FPPL § £ 12
FLIEH o RAEIFREY, JRAT 2 75 > soid MY HDL-C 2 3> 3 < 4 0 HDL-C
T om HDL & 5 & fRali Al L 2 7 50 ¥ it {Eﬁ: 74 %+ Reverse cholesterol
transport e {E* > k@ > HDL 4+ + & 5 @iy CpF 250 0 P F don
RS F] S ¢ FEiC -k fRfFe (platelet-activating factor acetylhydrolase) % %% f&
s (paraoxonase) ¥ pLifF 1t #q > 0 84 L 2 (¥% o (Abate, 2000; Grundy,

1998, 1999; Libby, Ridker, & Maseri, 2002)
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() & X2 &%l m 1+ (atherosclerosis) 2. B 7%

B A G - AR p 0w F R 2 F VAl R kY F
me Twme 2 & ¥ inmie2 A4 T (E% Flajldez - BREF LF &
B XK B AR € i 2w F B G 2 s ) & o (Glass & Witztum, 2001)

BRI XA E AR € R R A e R R # e 0 Y
feo AN L lwie § 4w 4o AEF 4+ (4r ICAM-1 ~ VCAM-1) £ 5%
PHPIR b 2 R B AR E R R AL A T L EA
LA Evfin¥e > oX-LDL » i i P i » p L e T 0 Eelebe 5 i A
X F (scavenger receptor) #-ox-LDL #& » ) = & /% 'm?2 (foam cell) ° ox-LDL
g Tlpep Limse B L S4BT H F (4o MCP-1) > Fl@ 4eid B Pisk oz 3~ o 1
[ Fieikmeedufl bn F R K 0 S TEE S R0 (fatty streak) 2 4 & o F 3
F e fem Fitome i gkme @B gt 2 4 £ 7S o
B F AT AR RSB FIP R IR 0 LS m AT RS (A
fibrin ~ collagen) % F AT Fovimee b » A; % gty (fibrous cap) Az » 2 5 4F
Fernff G RF B e iR P S R IR S R w2 4 p R IE* (apoptosis)
Flm JIRIF S ofh (necrotic core) A= 0 A BT ) g B2 PRI AE R
T = shimre 3 Y7k iime ek (wF 4% -7, [FN-y) drd| T jfrocimee 4 9
B g 0 B BRI AT A sz JAF £ 39 f5 (matrix metalloproteinases, MMPs)
g A frlmre b2 ARG o R AP E RS E S BT R 2
L FF o BAest B g 2k  (thrombosis) 2272 0 gt 2 3 R LAma s S Ff
Bo S BReiRA 2Z SRR FA AT S g R E > FAIFER
Sk o B A VAL ¢ B H 3 5 o(Glass & Witztum, 2001; Libby, 2002; Ross,

1999)
(m ) 37 nkgr 2biEg |3 7 35 3+(Non-alcoholic fatty liver, NAFL)

ﬁ—ﬁj\,wwpﬂi 4 ﬁﬁty}ﬂ nﬁnq’—ﬁr,—b%ﬂ}%w]nw@ ‘Tg’?%ﬁ;:fi"f'%’?ﬁ
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PR F R % R IR ok i Mo AT 90% A 2 PLIFE 14 Ry s e 4

2§ - 3 S BPR i ¥ 0 e (Marchesini et al., 2003) o i 7 B AEF pEIEE 2
0205 0 A HEN 2 iR B 2 ERY W g5 B AT 0 PR (S E
FAFH A AL EL AL B omd A XTI R A L TRy
i g° (McCullough, 2004) 4 8§30 R4 3L R B2 Jo ft 5 ~ @EF] S {rig T
RSS2 5 SRRy Jelb s i R e R L i gt » B £ & o Marchesini ¥ 4 4% 1) 2L /F0F
MR L R Bl R B ARG EBARMELE ST L BR
% (impaired fasting glucose) #: % o (Marchesini et al., 2001; Marchesini et al.,
2003; Moon et al., 2004)

P AR, A B A2 B b g £ PRV IR TR 0 3 RN e L E
Hpg2r 2 @3 p 5 5 00 ¥ 3 %P Fx - Choudhury % A 35 % 5 R 1edns 3 B
ZLIFPE R AT B M A AR (L 2 & & g F]F o (Choudhury & Sanyal, 2004)
By iklmie ¥ o WL F IR U e pck TR 1% f2fF (hormone-sensitive lipase,
HSL)E {2 » B1a H{ 4c = feH] 78 fia " 13 0 #6207 @ PR3%g A2 FIVPRE0
A FFAs 4 ¢ G B4R T 175 ATP # € i * 24 TG 3 ff fiFoe &2
apoB & & (5 d VLDL i# 3395 o &WF%Y » § PN 2 kR ER P F#7
%3 & % & F=9 -1c (Sterol regulatory binding protein-1¢, SREBP-1¢) # 3R> F]a &
R A AR AT T A R RER P WAERF B B8 Ry
(carbohydrate response element binding protein ; ChREBP) 4 3> jF 1t L-f3 fir f&
#cfx (L-type pyruvate kinase, L-PK) % #3354 & = ;L F]2 &4k iv* - ¥ SREBP-Ic
%2 ChREBP £ § thk (7% » it g £ 5 b2 (51 » BB NF 5 0y §
NP BRL o § P tRPA & & TEH B 4o BF > B 4e malonyl-CoA A = > F]@ | Kty in
fe @i 32 R ML & o F CPT-10 FIt > &% § R IRk fe T 0 P54
Pt 1 e SRR B g ()2 = 4 fig e ff 5% o (Browning & Horton,

2004)
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Adipose tissue

(Browning & Horton, 2004)
B 2-1 i § 4 e qei (T 0 2 i b fla AR BT T ik e
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(— ) PpjcE (estrogen) it *

-

j@ % (hormones) & % %5 5 1 & &3} & > iv 5934 4379 95 hw 72 (adipocyte)
4 N R B H P Y e R N B 2R s G FERIFT- BEE D

i d

\,g
=»

L S Mg R ke cnk o) B Pg 8k km e 4 A (Cooke & Naaz, 2004) o #gikc
%% B ERa~ERB¥ A A g2 & apgd P2 foipimie 2 5 47 05 w2
(preadipocytes) F AL £ I 0 Flpt s S A drw Mg s mie 2 £ 2 A 0L 0 iB @ 4oy

GECER SRS o R SN R

pul
| -—
44\
F_‘-
X
Nhud
®
4
IR
)

4ot x5 ¢ 2. TALE  (hypothalamas) » RV $r4] 8 45 ~ A & £ 4% N o
£ e A = N O A R L “f {4 (Wade, Gray, & Bartness,
1985) » %8 p *g ”ﬂf‘:ﬂ.ﬁ%‘% SEA N T;Ki\‘g 4v » Hamoosh % A 3% 4} » #r & *» ",f fo e B g K
e Fp 3w -k f2f5 (lipoprotein lipase, LPL)eriE (23d = *q iadaff » B 467 sk

% i f ¥ scd Pq vs3 4 7 (Hamosh & Hamosh, 1975) » @ ERa £ F171% /|

~

< £} e 7q % 7 £ (Heine et al,, 2000) » FJ#* 20 5 FREcR i 59 4] 7q 7 i G 4 N
ddaff o BE B4 s m e 1 Py v oK f2pF (lipoprotein lipase, LPL) & {4
e e 2 B TE Y o g ped 4 B4 WLEs vk fRRE S HSL iE

PenFs §L o B A P VAoR R o (% 2-2)
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Table 2-2 Estrogen Effects on Adipose Tissue

(Cooke & Naaz, 2004)

E

—:';;Uéi&

P B4 = 1T * (lipogenesis)
JVLPLmRNA % 3-v 4 RE
5950k {2 1 * (lipolysis)
} HSL &
PR SIRE R e ok R e
VAT R HOR R (B LR
Pa k4 = 1T % (adipogenesis)
(TR - RV LA

= > ya 7 - [ *
Ve imimre AL FF chd LE

(Hamosh et al., 1975)

(Palin et al., 2003)
(Ackerman et al.,1981)

(Pedersen et al.,2004)

(Lea-Currie et al.,1999)

(Dang et al.,2002)

T

PoARAY I K /T AR (B
2

YEBEZ R4S

P32 & (profile) 3 A sF¢ (F %
S = R W FURSTA LS RPN

B

(Wade et al., 1985)
(Heine et al., 2000; Wade

et al., 1985)

(=) =5 (menopause)? B i F 2 4p B 12

A e (=3 ;,_19 nqu%/,,\ T ;3:%% i w H;Ebgwﬁfujpgaipx ;&’Eﬁi%gup‘ggmw AL %

Fv B A, LA h e 2~ JF SR ?ﬁ}}%félﬁ FlF oom iR fE R

SEABRp B sk P2 FRPLDLAET B B sk FABLE ST

4p M t+(Kannel et al., 1991) -
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i
&
e

5 g e L £ P TC ~ TG - lipoprotein(a) ~ LDL-C k& & 3 4¢ -
fi HDL-C Jk & "8 > 4 i 88 7 dc 514t p 7 &% S8 % (Carr, 2003) - i% 5
f¢ "R P f2 s (hepatic lipase, HL)# 12 4% 8 > LPL B4+ 7 £ A 4v > F] @ B 4o
LDL 2 HDL } z TG ~ phospholipid -k f% » & LDL#+ %F {2 { ¥ i oo
2 % E3aw ¢ %75 = (Santamarina-Fojo et al., 1998; Tikkanen et al., 1986)
w Pp e M 3 N B iE 24T ot Yh o Lindheim & A 3% 0 i {8 bR 4 4P
o iR g Bk g AR 12T '8 (Lindheimet al., 1994) > e 5 H s 7 7 S % Aor
T & £ % (Toth et al., 2000) » F]pt » B304 (Hip 518 £ F B 406 § & [Efuhg &
Ao R BT I e B 0 WP R LTS e D R AET RE T e
A (plasminogen activator inhibitor-1, PAI-1) ~ C-¥ J& -9 (C-reactive protein, CRP)
2 IL-6 kR B TR AL E UE R H ok FABEEL o FE P
TREAMBEE P rREEER TS 3 A B N ABEEED

B FIAGRE L EBEG L SR GEE S L F B Rk G ER L -

14



Iy
i
<
e
A
%
)

N
p
Iy

9%

a

P

>3
).‘.
&
-
T

2. £ B F|F % ‘fsm'?é";‘)éij%

PP R R EBE FEF A A IR RArglde > P ikl 7§ N A
FRReg o A A - AR F R A RE A REY B A a2 B de AR
% TPy m®e % (adipokines ) | °
% ~ Leptin

Leptin 5 — &7 e £ = 2 F=v > d # "~ leptos(=thin)@ ke H &2
+ &5 16kDa> A & 1F* AT AREFr G FIR 2L ATHPN 57
£ cob/ob /] ElF]ob A F1A 2 RH > P pimie @ik A% leptin s @ S5 K 0 A
AHABF T R E R Ao P AL, Fleptin £ B F0 fT HpN > T A
FPedl S ML 2 g9 g B4R AR Y o (Friedman & Halaas, 1998; Zhang et al,
1994)

Leptin # % TH = shimed 2 g A me p ko2 EAET mie A (4 2 51
2 Fi s ERBTHT e me sk o § 4 2 leptin /A Fl2 B - 4 3 st
leptins # #r4] T itk = 3% A 2 w9 g% (Fantuzzi, 2005; Farooqi et al., 2002) - Leptin
S 23R e R T o A& X B EH 57 1% T AL E (hypothalamic)
A A 5955 Y (neuropeptide Y, NPY) » Fla fr| 845 » » £ 5 - & & & chp &
WF g 0 F3E LAE LA A~ da (hematopoiesis) ~ - B A72  (angiogenesis)
R o
7 ~ Adiponectin

Adiponectin E_d P35 kmre & a2 e grE o A3 £ 30kDa> 2 % Acrp30
(adipocyte complement-related protein of 30 KD) ~ apM1 (adipose most abundant
gene transcript 1) ~ AdipoQ £ GBP28 (gelatin binding protein of 28 KD) » & 5 $u3#
Ko~ Bk F o~ Pl Ao 2 oc* (Guzik, Mangalat, & Korbut, 2006) © #s % 7 ik

BApget B g cnimie ek AR B o EEORBME ¥ EAR S 1.9-17.0 mg/dl

15



Iy
i
<
e
A
%
)

M e ALK H & ¥ p % (Arita et al., 1999) -

Adiponectin£ § BUig % § & cnsg g Mehs i v i R 1A (D e T
QZFEPTEL F AL GEREQ)FFIETATL (T% ()il 7g 7 ke 5
it LB L (Beltowski, 2003) » Yamauchi # 4 3% 5 adiponectin? ¢ 2 5875 %% e &
¥ hormone-sensitive lipase, HSLei® #* » F]pb & % ¢ Poipnfs 7 € "% M F]F 4t
H_adiponectindf 4 52 # 5 ik P d-d B (4e ¢ acyl-CoA oxidase)z # IRE - iE
M 4v g ACim PE ¢ 3 ﬂi%fr?zi i iE ::12: » B AW I3EPPAR-ajE i o j‘a be Py apf& X 9,1—
ez 3 o5 g Bi P TGZ £ (Yamauchi et al.,, 2001) = F]* > Adiponectin

g e - BER A o

Adiponectin ¥ & > N & fw P2 3k F]F ICAM-1~ VCAM-1 2_ 4 31> Fr4] B
ARG TN A JmPe b o ¥ D scavenger receptors # Jo @ F v w2 & 2 A5 = foam
cell (Kershaw & Flier, 2004) ; 14 recombinant adenovirus expressing human
adiponectin (Ad-APN)/&J2 apoE knockout mice » i adiponectin i & % > H & Jf:
? adiponectin Jk & B FH 4e > TR FIHA BN EI G 0 B0 VCAM-1 % class
A scavenger receptor 2- mRNA % L& - #F L4 N adiponectin Jk & B ¥ $r4]H5 7%
A Tt 2 F B B fad iR A 2 7 2% (Kershaw & Flier, 2004; Okamoto

et al., 2002) -
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1)

= & PPARs 2 LXRs $t3 %5 5 2 3#eh & 4

% ~ PPARs ¥ LXRs

WwF I RER A RE C X B (peroxisome proliferators activated receptors,
PPARs) % "5 X % ZE(liver X receptors, LXRs) % 5 4 fie + & it (ligand) e 4% 7]
G PN % B S B o PPARs 2 LXRs % 7 3 42 0 A Flendd s (v
% ligand &2 X B % & 1525 2 heterodimers » 4 %] 7¥:# P 1%L F] promoter region _

4 % B 7| PPRE ~ LXRE » ¥¥ coactivator complex % & 5 » fx#s P 154 F] el 45 (%
* (e & § ¥ 51 corepressor complexes ¥ 2_ % & (& Fri|iE 4T * -PPARs 2 LXRs
SR> (agonists) i 53 Frd ] H 2 L H AT I HiEF > o #4-F]F B

( nuclear factor -kB, NF-xB) ~ /& it #&| 3-v -1 (activator protein-1, AP-1) (Blaschke,

Takata, Caglayan, Law, & Hsueh, 2006; Li & Glass, 2004) -

A
Active Repression

PPAR/LXRE
B

Ligand-dependent Transactivation

I

@;twator Co mple@ \

PPRE/LXRE

c

Ligand-dependent Transrepression

PPARs

LXRs ° \
70 ’ﬂ
TATA'—:

NF-xB
Element

Bl 2-2 PPARs 3 LXRs #4-4# (Li & Glass, 2004)

17



e

Iy

s

v‘;gwﬂ;;é_g

LXRs 723 & F A % > ¢ 35 : LXRa(NRIH3)-LXRB(NR1H2); @ PPARs

A& =fhisoform > ~ B 5 o POy HAREKRBF IR L P LY

f(% 2:2)
% 2-3LXRs 2 PPARs & & £ L2 ,F'_%ﬁ\« 2 H 433 iEH

(Li & Glass, 2004)
LXRs PPARs
LXRa LXRp PPARa PPARy PPARS
a2 g R aa (ER R % F e
LMz | Bt | LGk o ke
e o PR
B a;j1 < F;i
| " A o) %) TG-rich 7% 3= | "o dm e 5 | i # P AL Jm
PR R () voE A RGP | B o d g ivH
, (SIS s ! B-oxidation | § FAFEZ L | EAI*
s
j ; B g e ) P P % B S
N A VLDL & = (3%)
R
(FF2 R gl
PR | )RR A RS ¥ 2 AR
A i

18



)}yh
Iy
s
<
e
A
%
B

?\ ~ PPARq 2 L fﬁ‘rp; gﬁ,]L s Be Rl g B ols kBT 1Y fgp B
PPARG & 4 ¢4 & %87 FFAs § 1 % @ i%endey F & ehsb it o 24 405 F
N G B2 % o 5 1 PPARa FARREP P B BT i e deT
(1) BigPypped (v 0 5 %9 F 14 48 P-oxidation 2% 2 H4&H1F* > 4o :
long-chain acyl-CoA synthetase ~ acyl CoA oxidase ; #§ 4c carnitine palmitoyl
transferase I & IR > 4vii Po WA Pkid i e AR R AREE (TR T oo
(2) F b RgimRpc & o 1 Bk acetyl-CoA carboxylase % fatty acid synthase 7€ # o
(3) &3¢ apoA-1 % apoA-T & & » H 4 ik @ HDL ek & - (Y. X. Wang
etal., 2003)
(4) BB FIH 81T % B 4 LPL e i > &% B 4&4r4] LPL 75 i (8% cnfe 3
apoC-II » & & /& ® TG kR ™ '
(Blaschke et al., 2006; Ye et al., 2003; Zuckerman, Kauffman, & Evans, 2002)
PPARo 7 & 3 ##F5E I L F 2 7 3% o 375K & & = C-reactive
protein(CRP)-fibrinogen % serum amyloid A(SSA) % #-v 7% (Zandbergen & Plutzky,
2007) o f A #g iz 1 > PPARa & i # ¥ 3 4 [kBa % 3R 0 #r4] pSO-NFkB & 3|
Pip o> 5 CEBPB % pS50-NFkB 35 7 4 £ i@ ' ti4 ) 475 CEBPB
21 p50-NFkB 4§ £ 4175 % » #r4| CRP 2 » @ & RH-N 7 4 4 CRP 39
PPARo /& i A7+ v '8 M1 ;& ¢ CRP kAR (Kleemann et al., 2003)° 4 Z PPARa #
Flerv] BUFmre P SSA A Feni B FH 4v > & B L F Renlmre g Tk
T % %4 PPARo agonists /o B 0 ¥ > CRP % 3(Gervois et al., 2004) o
PPARa activator “f TORSEY AR s AR AL e L e 2
Hy/Ergime b o A & % + > PPARa ligands "% i< VCAM-1 4 3 > F]m
U H y ok we AR D A P2 1 (Marx, Sukhova, Collins, Libby, & Plutzky,
1999) ; PPARa activator ¢ 3% # E wiim®s + $-22 cholesterol efflux £ transporter(4

HDL 4% % CLA-1/SR-BT1 2 ABCAL) > # 4 "2 Ffg 5 B iX (7% > 5 g 0k ik o
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43 Fa o

PRk A i 2_ 4 4 (Chinetti et al., 2000; Chinetti et al., 2001) - i
DAt BosS b M kAT (L ek § R A 0 @ % 45 5 PPAR0 FHE v im
e e e o~ o] BUE RPN B ER BTV LR S E el kR 1Y e E A apoE knockout
| B E F 3k £ PPARa £ FlE PR A Y 25 F @ { B & (Tordjman et al., 2001) »
PPARa #-] BUH-5N 2 F a9 R d iR Al L v R 8- HER o

e ikid R R Y PRI AR R R R A o T 2 0 B hid & Pecell
HA R en AR FEA RET RS 2 AR o A AL 4
PPAR« agonists ¥ & % "% M g ® 2. TGER ~FEF 8 g4 8 A 4 ave ik
BERRRE U M Rl R TV 4 2 BEESL B R 12 # st (Guerre-Millo et al.,
2000; H. Kim etal., 2003) » & # FrRALRY g fqgp ¢ L dhfibrate 57 #
(4v : fenofibrate ~ bezafibrate) - 2 & 1% 5 "% x #5 > 7”& 5 PPARa 77 agonists ° %]
oo EAfEA 8 Y 35 I E 5 PPARa agonists 2 (E ¥ h2. S 4 > T F sk b e

W R Ty RHR Y v R E R AR L
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# ~LXRs 2R p R 3HE 2 2 B 4
LXRs 3 *F%% ~ "gipie s b FFAs 2 TG 2 & & ehE & B4EF]+ > 1 &3y

RPN PERAE S P AR B Ve ERRIBEIPLE F AL BERE 2D

a- FE4E % 11T * (Ulven, Dalen, Gustafsson, & Nebb, 2005) o P w0 3% 11 ¥ 48 Fen

a & # 5 40T (Kovanen & Pentikainen, 2003; Li & Glass, 2004; Ulven et al.,

2005) :

(1) # L E P o reverse cholesterol transporter (121 * : ABCA1 2 ABCGI1 =
fen 5 §Tos R A 2 gy w8 1% 5wk ¢ IR F i £ K (apo
AT apoE)> @ LXRs it 5334 % ABCAl 2 ABCGI eh4 o i&m REEEF
i i 0% v o

(2) SgrvFurg B D LXRs F 0 AT S i & X A FA R ¢ 48
SREBP-1c % fatty acid synthase > & BIEIFER = BaH ¥ figend & = 08
LXRs ##i& LPL & = > § 7 TG e lipoprotein 7 TG -K f# = FFA i& 3|,
elm sk & EFIVR Y gh i B 4S 0 Tl LXRs 4 £ § aed i mkoy
5 B e et O

(3) §1os oA R LXRS &5 DT R A A TR (4§ R 2

& ¥ MAER A CYPTAL) » MURPEMA, 3 » 3 4o "B FIM R4 o
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Lipogenssis
@ |
| Excreticn into bile
TRLTP \
\C R HDL

Intestine

@’@W

UCIIH:III

o) S

Gument Spinkon In Fharmacoiogy

Bl 2-3 LXRs #8875 B4z 2 eqh & i (Sean et al, 2003)

ez pEy % 4p &1 » insulin ¥ 3 4 SREBP-1c i 714 B > ¥ insulin

w14 & &l FlAILZ & 5 SREBPl-c ¢h¥i/ » Tobin % < &

\\\?{r

.
LXRoap double knockout -|- Bl &+ insulin {6 - &t 59 B2 FFrd| R8N K82 70 vmpL & =
enfi¥ % % 3.(Tobin et al., 2002; Ulven et al., 2005)> ¥ SREBP-1c 3 LXRs # #77
A F Uit s LXRs %% ¢ ¥ 4R 5 insulin i % m!tq-/‘ % (Ulven et al., 2005) »
$o b LXR 7 W55 5798 8050 g TR P gt ple g 5 A 4 B IER - 3T3-LI

fw2 % 1) LXR agonists 7% it {6 ' LXR 33 32 GLUT4 en& it m REEH § i » fw

%4

P FaveE S o LXRAGE M1 0 AR & R FEY RO
FHER 2 A 3 TG £ & s (Laffitte et al, 2003) + @ 48 b 9 2%
J12 LXR agonists AJ® 4 {C eg 95 fm e s B 4e Pq VR 0 BE B 4 g e dm e
LXRs #70 1% 5 F] (4c: SREBP-Ic » ACC ~ FAS)4 58 #7 5 (Juvet et al., 2003) »

Fpt > LXRs ¥ it 24 2 SR 5 AR S 2 o
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~ ApoE knockout mice

P erd R R A P BN Rk p RF A D B AR IR AR
FITE ¥ Fy Fev 2 profile R A BEAR L o @ o] BUE A BE2 B g G (R HE
Foik L B Adga ¢ T5% e EFE RS d LDL 467 0 @ o] BLAd HDL #74§
% > HDL £ i3 %afs e sl 2 2% » % wild type ¢h-¥ B4k & — 4 7 chow
diet ¥ 7 € i = $ PR R A 1 0 F)P o — O] BLT 2L A 4F e PR kAT (Y HESS o

it

\\\?{r

g2 B spen L ¥ @ g 3R apolipoproteinE (apoE) A Fldr - B £ &
14 ¢ o ApoE #— fEpERs o A5 F 4 34kDa> AAEE [ RE b 5 AR A
FoeR R R g A F o 5 R% 0 LDL e goi ¢ o ApoB et i 3 & L4
B k0 i L e & @ Pp v % B (LDL-receptor, LDLr) %
LDLr-related proteins (LRPs)2_ ligand » #& 5 #+ %A 1t 2. #g F=v i “,% T SRR
¥ 4z % 7z TG %5 F-v (Hui, Innerarity, & Mahley, 1981; Jawien, Nastalek, & Korbut,
2004) « ApoE + E 4 % p R4 T2 7 it o §T B4 e K dnve A, & PR AR E AR i
BiEiEr o prt T E L AT HER L F Y hE IR E Ewe ¥ 4 4 apoE
i3 apoE SAEPN PEFIFE R3 B URHRAL A2 s L F R M T
% ofi kAT 1 2_ 74 3 (Curtiss & Boisvert, 2000) °

B 5 % 1992 # Breslow 2 Maeda 50F % 3 » > 12 C5TBL/6 & % /] Bli& * 33
PLEF mre B T:}iﬁfr ¥ 42 ) apoE £ Fl4k 2 -] BU (apoE knockout mice) - H #-|
BLiE 7o Pp 447 0 2 A& @ chow diet & > w /& ® TC B i 434+ 129mg/dL > &_
BRI B0 3 Fu|Z Edea 3 AR B RY TC A - 4] B
e HDL-C #ria— #50) B 45%; @ TG R B ** — 4] &2 68% (Jawien et al., 2004;
Andrew S. Plump et al., 1992) -

AT E R e 1Y enie B o Hayek % A BB - 222 3 R A 4 8 A fu 4p i edR
g 7 21%% % ~ 0.15%"2 F A% 2 7 2 "2k (cholic acid) » £ = western-type diet >
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Ak G L a4 9 wild type e Bl P PEFEEF 3 43 B > A apoE knockout mice
v P2 E AT % £ 2000mg/dl > # i & £ VLDL - 4 apoE knockout mice i# *
western-type diet ¥ 4vig 4f if A) = I i€ 3 4o 4 5 & #& (Jawien et al., 2004; Andrew
S. Plump et al., 1992) - %+ — 4 chow diet » ) 8 ¥ & I H Pk % > 9 A
4je kimee o 15 HEAT e 4 4T A5 5 20 &S 4 & s (fibrous
plaque); % % western-type diet> ) 6 ¥ & & # H Pi3kip ¥ 8 T dbie R mre 4 & >
10 F &L o 4 3p G A5~ > 15 ¥ #k A& 4 S (Nakashima et al., 1994) -
ApoE i;'J% RH B i el VRSB A RPN 0 G- A R VT L

1] A B bR
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A T T LSS =

¥picd % % ERoCERB IOV 4 A 4 42 B& 8 1 i wplmie b o305 0t

Frd A Er Ay ime b A U ERL T B R BHER & AR ik 0 7
LF e B4 (R SR v A e 2 B TR b R R AT A G R
i SR | ) AR = P

PEFE LG AE ARG PN T AS AR B MEs 22
B F A }]%EE # % (Liang et al., 2002; Richard, 1986; Sullivan et al., 1995) -
FEipd o ~ & "$ “F 5 (ovariectomy) {8 P PRigcE hE B F MOV o 49
20200 EME M WEER  LDL-C ¥ 3 3 B £ 47 rpcd
AL Verd d Pg Rt M E 2 87095 (Meli et al., 2004) ; 4P & 7 "F 2 Wistar rat
AR BT L Jﬁ?ﬁ CHES TR FR A FRME A 2 gtk g (Liang et al.,
2002) : CSTBLO/ -} & % 543 B %46 > AME 6 ¢ qr BT

B e s FAPE Y % 2. M4k 8 B R L2 F g4k 8 2 (Jeong et al., 2004) >

s TR 0 0 v R

¥y-23 #F] A1 ep B 2r “fx C57BL6/J /| B vk ip
2 & o R ® leptin 2 resistein Jk & T ' o ' T Gogr rg BT (R Hbn B AL Bl e
# £ (FAS » ACC-1 ~ SREBP-Ic) = b » % 27 k2 s s s 5 4058 » € 5 40
YD ML 2 M AE R F AP 3L 5 Y FIfR(gonadal steroids) ¥ it

A kg B oo ¢ “'“%*”f’ BB AR E RS A A
BOR AR e A e N HE G EAR M Lm0 5 BB SR 2R

—_ ;ﬁ 2, ‘Qﬂ”h—'\‘ o
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18 p (4 e gc 2 (phytoestrogen)

MR LD S AL N

fp hpch T T R Y 0 B B RS R 0 H
A TR E S A MR AL B R R A B A P F AT
MiBFUEE R RN BB L G ook MLE R B AR 2 ot > B2 AR G - fAiE
#FHepEE XA S E (selective estrogen receptor molulators, SERMs) °

ErEeppd v T AR LA B R X B L AL it
At ARG A AR BRET Y ko 255 ERaCERB p4 A X B
AR R HAEA S B AN S G2 TR E RS A A G R e
(Harding etal., 1990) - o % Fi & & G303 7 ~ B4 ~ %7 L4 ~ P i~ T 1o
FRHBFAER OBRFLES G ACH P RST 9 s g R (Enmark
& Gustafsson, 1999) o A #8r L ¥pird Hied X Badlied Ak o @i Kb 'k
Pk o et rpgc R ST ERB RS i 0 TEREITY ol B bR
PRl S S SR SRR AR T o S R ot BI04 R
Ao EFAP VB ES B Y RAT A G P AIIEERF 100 B0
1+ (Adlercreutz, Markkanen, & Watanabe, 1993) > &2 b 4 M opipr2 525 % & Ve

SE S REGEMLL N A P - 3 - A2 — (Miksicek, 1994) » ¥

el A ErpEcE T o T MRRL -
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P Y

poan e drefe e Mg 2 &5 0 % 5 Ak (isoflavone) ~ & B % (lignan) ~ 3
2% (coumestane) ' H ¢ My A S hi EXE T~ H A AFZ - R
G RRZRE2 WS A AT ARRZES BRAEEE AT AP R A

4%

KpoafFEiey o (BH4sE A H>2002) WTEFATLARY T R EG ESNE

l“‘\ﬂ

184 5 ¢ fr+ (flaxseed) » # =t Z ZffF (sesame) > @ 4 2 % 1 &

”&

PR R M s A g
(=) ZJpr(sesame)

7 Jr(sesame) » & ¥ Sesamum indicum L. > 5 - XA AP W &
P F R o FEL L ORI A - AW AR R RS5O (R
AEE) b pa e Aetocd TX AR T LG B AT P 0§
FAOERTE CHEMR AREY X A ATHP PPl T RS
ARG A YRGBT S FRED AR KT EF o

7 Jrefrlignans 3 & L sesamin~sesamolin # sesamol> 3% 7 £ %) 1 % (10 mg/g)
(Kamal-Eldin, Pettersson, & Appelqvist, 1995) > ’f#r‘éﬁ’ & fpAF ¥ e lignans < % 4p
o ¥ 2R A Beekcd kR AT A FRE B A ik
7 2 sesamin {& 0 % P fF € #-H %P enterolactone (END) % enterodiol (ENL)
(Coulman et al., 2005; Z. Liu, Saarinen, & Thompson, 2006; Penalvo et al., 2005) » *
B Lo FLEg 2 lignans Hepgr R X B a~P F 33 h% & 4 o Penttine ¥ A (5 d 4
A - Z 4 11 enterolactone & - fE:E # 1+ 2. ERa L&A - ¥ A8 3 & 0gc
FRX B2 e Er > L epigrE 2 4 o (Penttinen et al.,, 2007) 37 fr2- lignan
3 3 % 5HE 4+ (END ~ ENL)G# 3 ~ % 3 A MBS F ML 37 5 4 1ocr » &
¥ ' $13 v (antioxidant) (Akimoto et al., 1993; Yamashita et al., 1992) ~ # i

(anticarcinogen) (Yokota et al., 2007) ~ *# & /& (Kita et al., 1995; Matsumura et al.,

1995) ~ #g [# = 235 ¢ (P. R. Chen, Tsai, Chang, Liu, & Lee, 2005)% *% = *; (Hirata
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et al., 1996; Hirose et al., 1991; Ogawa et al., 1995) -

(=) L% (yam)

L # (yam)> & ¢ Dioscoreaspp’ *F M T f Pl gsed L Fl5 B R LR
WA LEF T RAX FEF L% L L #F o 4 & 74 (Dioscoreaceae)
% 37 fH(Dioscorea) 2 & 1418 47 (ClimbingPlant) > £ &35 > % £/8L ~ L¥ ~ @
¥~ L% £ % Yam & ChineseYam > % % #2 gREET M (X F12
1944)c A=c kg ® e B B fln B L S R ERR T @ AT
PRFEFAR 27 LKL ERGAN20F 5004 EFARAY E IR
DR R 2B (FIATR AR R P aTA 20 WIHIIE, 1996) o

AP L FE B faE Pt v A1t ERa¥ ERBo#-5 B - 8L EFE X B4

SA R K 452 % 5 HPLC A 425 1 » (5 NMR # mass FRBH 45 41 0

e

PR E iR E R B2 A - EFUT AN ES > A% L Hydro-Q9
chromene ~ y-tocopherol-9 ~ RRR-a-tocopherol ~ coenzyme Q9 ~ cycloartenol ~ %
1-feruloyl glycerol ; &= f8i- &4 % § 2 ERB S & > dg I L B & F vpic R i
1+ (Cheng et al., 2007) °

LERE 3 YR RS oo SOk RS B A cope bRl (aglycone) 0 i
S B3 E Y 3 &% 3F 8 fefi(diosgenin) 0 i #F F)fF 2 ~ (steroidalsapogenin)Z. -

TR ESABNEE Y RMTORA A ®E FEFF L RA (oseph et

(=) % (alfalfa)

=

7 (alfalfa) » & £ MedicagosativaL. > # 24> $ 24 8% » =g 4 » §

SR MAFE A o RF 60~90 24 0 RAN LG 3t 3 H B e

=+

g
et
3

S AFEy o 2 R LR R PROAREE TR
"AL-FAL-FA ;> %= & < L [fatherofall foods ;> . 4p#7F a2 2 » x5 T &

¥ 2 ff AY RGeS AE B
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& 7 7 L4 g S Mg comestrol © 5 coumestane - & 0 £ F 1
Fr+ g oehiEds o B3 4n 1 coumestrol £2 ERa 2 ERP e £ 5t 4 § e H 2
ERq e3840 4 €% By » i 22 ERB #4c+ % 3 8 B, (Kuiper etal.,, 1998) ¢ ¥
- HEATAN T ET R B R RS A TR MR X F ER(Boue
et al., 2003)

(z) B % fr (isoflavone)

EEfESY ZERE 4ot 2 0 2 & e 73 pEi(aglycones) 2 it £ 4
genistein % daidzein % £ #& # (glycosides)2z. i* & $= genistin 2 daidzin - genistein
AE B epgcE E 0 @ daiziein A R T E g RN R AFE PN § 5D A
Pivr L Leppr R Eddequol  E#F FIRMA A 3 £ 8 o H P daidzein
v genistein > — B OH £ - F]} & {4033 » &2 ER % & it # & genistein £ » @
genistein # ERP v d foi 2 Hspiged Eadp 0o § A5 5 4p D155 &tk s &
¥4+ 2 B pr2 genistein > H ¥ ERB 2 MAr4 A ERa 2 E,20 8 » ¥ & E,
A EF M hh g b o Frdle g T ifrreie 2 0 B i g 2 0k

(Makela et al., 1999) -
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SR LSRR I BPE T AP AT Y
(-) ZHr
(1) sesamin
Sesamin %’g d #r4] HMG-CoA reductase 2_ /& 42 > F|m e iF¢ P& F AR 2w T

2 & = iT% > ' < Rln "2 Bk B (Hirose et al., 1991) ; % SHRSP 5% L% 7|
sesamin % episesamin ¥+ 7 B 5 P2 £ B > sesamin ¥ A ¥ If PR F R4 A0
¢ > e episesamin 4p #2>t sesamin ¥ it %% d ' MY o 548 acyl-CoA:cholesterol
acyltransferase % 3} 4c cholesterol 70-hydroxylase 2. /&% » 5 7234 §AFZ 4 Rk 2k
T A% # (Ogawaetal., 1995) ; * &3 o "2 04 » BLERT] > sesamin 7F ¥ *F
MH g ¥ PR E R > % E_LDL-C (Hirata et al., 1996) o 4* ¢t > sesamin » 238
PP g ipmL g (v 2 £ 208 % > Ashakumary ¥ 4 3% ) sesamin ¥ fFd T i1 4 EUF
vz Pginfk & = fe (fatty acid synthase) - pyruvate kinase 2 iF-% A IRE 0 2
3 4e malic enzyme 2 E M2 £ JLE > Fla B 4o FP Finply Vi 52 R D R
& o Jipl 2 v iy £5 1 45 PPARa 2 4 R g B R A s 0
" & *5 (Ashakumary etal., 1999) » @ Ide & % 35 ! sesamin ¥ j& > < B3¢
SREBP-1c 4 & » F]m % (K 9508 & & (Ide etal., 2001) o F]pt » 55 & 0+ 2
FE o 3G sesamin oAy £ F PrAFP 2 MEEARGOTE £ & 2 BB IARE U TF

» PV RS OE RIS AFERY o i E w fp 2 #osk o Kita & A 35 41> sesamin
25 Fid o B2 2t (Kitaetal, 1995) @ &5 » b M ? p A4 34 B2 £
&0 (stroke-prone spontaneously hypertensive rats, SHRSP)#-3¢ » » 45 1} & sesamin
£ Vitamin E - 4= & * > 7 "% M R ¥ 0 5 275 = (Noguchi et al., 2001) o p*
b B AR B¢ o dp ) sesamin 2 sesamol ¥ ¥ A ¥ - ¥ 1§ (Nitric oxide, NO)
P A e @ R %’ﬁf 3 4e eNOS 2 452 & 1F* @ 4 & mRNA 2 3-v
FAME T4/ B- F *§F &+ pF(NO synthase)2 71> Fm ig & NO A js 3 4v

¥ oA frila 422352 o (P. R. Chen et al., 2005; C. C. Lee et al., 2004)
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(2) enterolactone (ENL)

i 5L B 4 P lignan ¥ 5 d i e 4 4 231 enterolactone v S d % iE
RS E P R E R )T R ",f §2¢h o & ;% ¥ enterolactone }k
EABHMELIREE X 5 0~100nM > in kst T BRI L-‘}E'F,”Pé,% TR
enterolactone 7 & % f 4p & (Piller, Chang-Claude, & Linseisen, 2006) > £ ¢t 2 48 p
5% q 4p 4! enterolactone - FEHEMPREER BN ig';iﬂ" S s
oo RGBSR R AR BRI MR T AR _EL*]%&E; - PrrEE R RS

# (Penttinen et al., 2007) o 4+ *F » %48 *F 7 S dp 1t END 2 ENL i 53 8 ¥ 47
To-hydoxylase 2 {2 » % — BFERL A SN JE R E 5 TR < gt (L. Q.
Wang, 2002) - @ ENL » & 3 S n ¢ 5 R Vanharanta % X g% ¢ &
F 4 ¢ 7% £ ENL fe & %< B g e0b % #i(Vanharanta et al., 1999) » 2 2

R T F L

E

(=) &b

e FHFIALRANLEEG L gy A EEAERE FIA R
ko Fide Lol BT S B e T A 12 GRSt AR e HERY
o B E R M F 7 TC~TG # LDL-C- * HDL-C )k R 3 4e s & > 4 ® % df §
oS 43%  (F fRfr,2002) o LiFE T E G fF Yk Chang & A & 1

mgﬁiammy®¢ﬁ%@ﬁﬂ’?ﬁgﬁﬁiﬁﬂTGnt’%@W%ﬂ

8-hydroxy-2'-deoxyguanosine (8-OHdG) # L& - RIE B o fx 40%8E F KT
#1e80% > Flp s LER AT B rEME LR HARAE 2 A

(Chang, Yu, Wu, Tseng, & Wu, 2005) » +h <3 A 32 S B - 850 B K 54 v &g %
= 1 BALB/c #¢ & /% TC 2 LDL-C/HDL-C ratio » A7 8 £ 4 % & % 2 ¥ »e(4k
£40,2003)0 F A g MFERGS RS RLEL U E RS FRA
2% 5 P A EF U A (R F 5, 2006) 0 BB A G S Ak LET

Fh 3P (20 mgkgw) ™ T i s BB S TR OB R 2 00k 0 R B H R Ha
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W2 44102 F ¥ > F L& #4771 (wuetal, 1990) -

Bz F AN L o UEE S F AT R EF(acerola) F B
FJR s o % TR0 8 4F 5 LDL(modified LDL)A) & » 7 izt E B4 ¥ it £ $
3 1* & # (Hwang, Hodis, & Sevanian, 2001) °
(z) B %

PRI ZMP R RN AR 2 A B RF a5 E s B AR R
‘% 0 ¢ 35 L " M TG~ TC %2 # 4« HDL/LDL ratio > ;ﬁd Bk 1 ?l*’%’l??’ ’
e PE B FR ST~ 3 S PERL P ",f % i+ 3 £2575% LDL receptor 7 1#(Xiao, Mei, &
Wood, 2008) - 17 genistein /xJ2 HepG2 im#¢ » ¥ *% 4 site-1 protease eh%& L& -

7 74| SREBP-1c e7i& 4 » i& @ $r4] % 5] SREBP-1c 3§ ehgr g 9p 4 & & 4 B
2_ £ F](SCD1 ~ FAS ~ ACCo ~ ACCB)#h% 3R (Shin et al., 2007) = #7 3 45 41 » 57 3
SREPR- SR ERA(FAEREM)V R ERARER 0 2 B T Y
LXR ~ FAS 2 SREBP-1c 59mRNA # 3§ (Tovar et al., 2005) > p* ¢t » § & F-v

FRFE MRS BT TG alEfqpinf > 2 ¥ B E 9 PPARa » 3T
CPT-1 mRNA 4 & »:&m 3 4e Pq 95 ¥ 14 (Morifuji et al.,Morifuji, Sanbongi, &
Sugiura, 2006; Tovar et al., 2005)° F]$* 3% & soy protein % isoflavone £ 7 % i3+
AR R £ X A T P LT b p e B T A R
WA BRE R ] R E & R0 Pk im e | (Cederroth et al., 2007) » 5 i 3 fi%
Wehy 2 BV MRS “f v a3 A R F k(4o daizein genistein) © ¥ Fr 4
WA i e B o 2 W B E#e 4] 3TILL g9k tmse A 14 5 B 4 Fusw itz ag
(Choi et al., 2007) » @ “F % *» “ﬁ% | B 7 B A& 2. genistein § At £9 'F g bk e
$IafE 2 LPLmRNA 23R € - Bgm B 5§ P9 954 & 2 20 (Naazetal,
2003) 0 F T e S AF S E R E B VR R TR B AT 08 vy e AR B R (H. KL

Kimetal., 2006) - 4 & % £ § fit ¥ & %9 & ¥ : L obese Zucker Rats # By ix

32



>

E 1

i

v‘;gwﬂﬁag

Ho KRR FLE B AR R FRAFERE BT H
. genistein ¥ it 5 PPARa ligand ¥ 3 4r *+im*¢ } PPARo % JLE > ¥ /& i* PPARa’
A 4v o7 g SRR (R en AL B 4 TR > TBUE P %4 1 (S, Kim et al., 2004) - genistein
LA R T B RS SHS E A 2-3 1R B E G S R R A
MBS B ZaTfp ~ " n BB H 3 L IEPF oL ?ﬁ)ﬁa S BT R AR M R &
B4 1% ¥ (Szkudelska & Nogowski, 2007) °

Stimulation of expression

of carnitine
palmitoyltransferase-1 in

Reduction of ATP human hepatoma cell line Induction of mitochondrial
production in rat brain and permeability transition in
liver preparations isolated rat liver mitichondria
Inhibition of basal and Decrease of cAMP-
insulin-stimulated lipogenesis phosphodiesterase activity in
in rat adipocytes / rat adipocytes

Increase of basal

lipolysis in rat Stimulation of expression of

PPAR® in human hepatoma

adipocytes ;
cell line
Inhibition of insulin- Increase or decrease (depending
independent glucose transport on concentration) of adrenaline-
(via GLUT1) in rat adipocytes stimulated lipolysis in rat

adipocytes
Inhibition of insulin-dependent

glucose transport (via GLUT4)
in rat adipocytes

(Szkudelska & Nogowski, 2007)

B] 2-4 genistein & ‘w?e {58 F (T ®
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Bkl e AL - AT e chp o B L F N i Ry e R s AR B 1S D s
A AP BLE SRR FARBLFL  FBAF6E FRIEFELF A6
ZRA A EE A AR 2 B e e R SRR R A WA 2

53 o Bon R R A B B EIFE -

RGO PRL L FARBLRGERN IR LB oL FAKL S
FH G E TP E > ERMHRUL B F RG> T A AT AN ER T
EATIR FIM RGP R Y L B AR i & Rt itk i A - 8
AR ¢ i B T R SRR AR U H RS T R BIEERF
o @R L2t BpEE o TRENER RPN RES S FARDRES -
WY S e ek S B S Bk 0 B sesamin e BPA - ENL 77 2 5 0p
BRI AP RSN A ER A A B BB ASAE RS F AR
B> &3 TP TG-TC kA& 2 3 4 HDL/LDL ratio (Xiao et al., 2008) °

dtRdgE AP 2 23 wd B F A CSTBL/6) o] Bl apo E 2k 7]
PIfis - & pafdis A4 &m0 H @ BB ARAT 02 A B RA 1k R
pF#p (Nakashima et al.,1994) > zex FF7 7 i * apoE") ) B 5 4 -3 ‘517’.;:*7“? )
PR FH N AHTP o FL RN D AL wd BARIRE S BE
Z R B 4 sesamin £ F a5y T i g ¢ TG 2 TC ~ # 4c v /g HDL-C %
adiponectin Jk & ~ 5 Fg iR AF 2 R U A p PN PR iEA 2 0 B sesamin ¥
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i

R R R A

% Apo E -+ mice
4-week-old
i R A 23R
ovariectomy
F 7 k45 138
OVX (n=8) OVX+SE (n=8)
20% fat + 0.15% cholesterol =k % et 49 19 chiglestargl

0.5%sesamin

P HE TR E ~ HH
> B0~4--8BB#Fd - #&7TG ~TC
F & 8118

e

E

’ nalx AT
x £ o
:.-_ﬂ_ ?{T:‘_ Be?

1. TG ; : s Sesamindt, it
5 T Adiponectin o 471 % %

1 #
3. HDL-C Oilred O & | | (Enterolactone)
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PR eR s AR E o BRI R RJL
(-) B 5 tn%

poot FERE S <M 43F % 2 C5TBL/6J apoE knockout # & 19 & -
= FIAR TR iy S SRR - 3 B 2 SRR S chow
diet(MF-18,oriental yeast,p #)& & o B ¢ § & & ¥ & F]+ sz ¥ frfri € K
o= LEIMAIRC) o AR A o FIAR 16 T RMER A SA A NS
% B fEyEn) 0 AU L OVX £(20 % fat) 2 OVX + EM 2(20%fat + 0.5 %
sesamin) > ™ % § $& o > ;Y ER B baseline & % 18 0 B An S F Bk AR o o) BlA B
PR ABEP LR 4 L/3) B FREE R B 25827C > LRE Y
14 [ pE(F = 6PFE T2 20 %) 2ok 5 10 | FF > 4R ok f o $B0e > &
F - R L BB ME S R - 0 E DR
3o

FHREARY OVX+EM e 1 &30 F %7 & Flixke &£7 F 8- > 2 OVX+
EM ‘o 45 ~ #c 5 5 n=7 o
(=) & 2 gLK

& 2K A 2 = B4 AIN-76(American Institute of Nutrition,1976)fe = & i& 35
LT RDE #-fat 7 £ 5% (M7)2 AIN-76 fie ™ v GG KB (80 & fat 7
£ 20% (% "3)4k & 2. protein, mineral, vitamin, cellulose 2 ¥ % % & fr fat 5%4p
fe » ¥ #-H corn starch £7 sucrose 2_ " 12 & 5 1:1 o F B o7t * 2_ &5k o =

4o 3-1 9757 o
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% 3-1 R %P A2 e
Table 3-1 Composition of the Test Diets'

. .2 ovX OVX+SE

Ingredients of diets :
g/kg diet

Casein® 235 233
DL-methionine® 3 3
Corn starch? 224 223
Sucrose’ 224 223
Cellulose® 59 59
Butter” 190 189
safflower oil® 10 10
AIN-76 mineral mixture? 41 41
AIN-76 vitamine mixture” 12 12
Choline? 2 2
Cholesterol’ 1.5 1.5
Sesamin - 5.0
Total calorie (Kcal/100g) 458.0 455.5
Calorie density (Kcal/g) 4.6 4.6
CHO/calorie (g /1000 Kcal) 100.4 100.5
Protein/calorie (g /1000 Kcal) 51.3 51.2
Fat/calorie (g /1000 Kcal) 43.7 43.7

1. The composition of AIN-76 Vitamin Mixture and AIN-76 Mineral mixture is
as described in AIN. (1977)

2. Casein, ICN purified Biomedicals, Inc ; Metionine, Sigma M-9500 ; Corn
starch, Samyang genex Co., LTD. SEOUL, Korea ; Cellulose, Virtacel J.
Betten-maier & Sohn, Germary ; Vitamin mixture, AIN-76, ICN Co. ; Mineral
mixture, AIN-76, ICN Co. ; Choline, Sigma C-1879 ; Cholesterol, Hanawa,
Japan ; safflower oil: ~ #% %= =45 % ; butter: % £ & K424

L&l o d fEp kv (ICN Biomed) ~ ¥ £id&ft (Sigma,USA) -~ %
F iz ¥ ( Samyang Genex corp,Seoul,Korea )~ 4 %% (JRS. Vitacel, Germany)~ AIN-76
# 4~ F 2 et (ICN Biomed) ~ AIN-76 (&2 % ;2 fr4~ (ICN Biomed) ~ "%£4% (Sigma)
% F] % (Hanawa,Japan) ~ 2 f<F b (o ool )~ v (X 2 & ki)~ F 5%l
gl ¥ ﬁ]‘ bv 2. ZJfE4h d1 47 Sesaminc 7 £ % 95.7% 4 B kd L 8 F A RE(OR)

Y P AT
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FZ R LRERHEGERA LB

AR A S N ARERY A AR ER RS R Y L g Rk S
PREEETER ) - - e Y Bz RS c FHERSPRIE A
FErATF B2 R TR 3R A RS 0 R R AT
K@itimg o 57’]?“#;"’?'3?}:\ ' ZTRFEde J1 4 sesamin £k 2 G~ e EJR o

Bofr A AL S 2 2N E B T BB RAER A R e~ 2 Sk R

FABTE o PE o B R AR 0 B Rl ? 1 40°C MR TS R

e AN BHRT E20CAkHFF o
(2) TP &2 AR

FHRBE AT 01 R U F H e 7 N5 B baseline o % kA % 100ul - 2 f8
Bho ik &L > A% 483k MR N EFEE L RE AN 100ul > i3S
ey # I HEFL RARET SR AR IERE S 1215 7 - &
PEPAFEL N RUFRF REHFL LI Iml LAKEE FFEERFS X
B o AGBTIRNT R P YRR R T Ry ER L
T3 -80CH * 5 B MR TR E e o ORI 299 0 Mgk LA
# "% (abdominal aorta) % 39 i # *% (thoracic aorta)¥? % [z ‘= ‘%‘«/»\ #& "4
Fol R R RS TR AR AR R g o T 7 g R e 3R
B BEBST O R R Rl SR S o FPBS 2R AN A Y o
3 fé%%“,fiﬁ”‘i’% B2 S5l sk SE(S Mg 2 Bk A B v A A L B A B R
%~ 7 49645 5 +R(paraformadehyde)z. PBS H %% * i&{7 H %3 /| PF » "L 4 H5 0%
Pl rde f F 4 k2 o iR 3500g ~4°C ISmin 3o {8 0 Bt R f A E iR

-80C » &P {8447 e
£ i A

(- ) =& 5 ¢ "2 Ff%(total cholestrol) 7 £ iR T
1. iz
U * detergent #-*% ¥ f% 2 "L FfE iz p lipoprotein ¥ § 11 » £ 12 cholesterol
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esterase -k f# "% Ffig fig ¥ 17 PFHLPE ] A% (free cholesterol) °

Free cholesterol » cholesterol-3-one + H202
_ o peroxidase . o
2 H,0; + 4-aminoantipyrine + phenol » quinoneimine
T2

6Gul s 232 & Bk % BAFL > PSR 2 o jf 4 » 3% 96 well
plate {6 £ 4c » 200 ul & @ - F B 10 245> 7= €45 0 @ % 7 B & EH
(Randox) » 14 Enzymatic CHOD-PAP method #] ©_° & # %= ¢ £ quinoneimine 7| H
500nm % & {& o 12 cholesterol calibrator standard(Randox) fa— #&%& & & > ] * p
ey HER o
(=) &5 ¢ = e+ W Fy(triglyceride) 7 £ iR

. 32
lipase
Triacylglycerol ——— glycerol + free fatty acid

glycerokinase
Glycero + ATP » L-a-glycerol-3-phosphate + ADP

Glycerol phosphate oxidase
L-a-glycerol-3-phosphate + O, >

2. Bk
B~ 5l g e » 96 well plate @ » & 4e 200 pl & Ji 784 FRFEER 10 ~ 45 >

iT= £4F @ * % & % & 2% (Randox) > 12 Enzymatic CHOD-PAP method /B =_-
i+ peroxidase it T » HyO, £ 4-aminophenazone §= 4-chlorophenol i®#* » & 2 =
¢ £ quinoeimine » | H 500nm ¥x % & - 12 triglyceride calibrator standard(Randox)
- R SR I R R HORR o
() £3F7 F %A% 30 "FAMRHDL-C) 7 £l %

P~ 20 ul ok jF4e » 40 ul e A (Randox) » 1% i & @ #ikds e
(phosphotungstic acid) * # it 4%+ #-i /-7 % apoB 95 3=v (LDL ~ VLDL)i ik >

rufs B~ Kk 7 HDL 384 > [ v it enzymatic CHOD-PAR /% i& {7 = & 45 | %_
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¥R ZrEHERERA 2 P

HDL %% #]f% )k & > 14 cholesterol calibrator standard(Randox) #— - & 4 > |
FRFEEEE HER o
£ ~ & j adiponectin 4" 17
1. iz

A7 % * 7 & adiponectin/Acrp30 ELISA set (R&D)> 1245 = P /1> (sandwich)
B2 f A~ 17 RIZPIE & /& ¢ adiponectin Jk & > pLi2 A 96 it e ¢
2 & Fradiponectin ¥ fx 388 > ¥ #7 adiponectin & + & — % &> £ % & horseradish
peroxidase conjugates anti mouse adiponectin polyclonal antibody - %%‘ d horseradish
peroxidase ¥2 3,3°,5,5’-Tetramethylbenzidine 2 H,O, ¥ & & ¢ @ 7 &gk & ¢
adiponectin }k & -

Pk

(a) plate | %

v~ 100pl ¥ 1§ =H Capture Ab I 96 well plate » i 7 T ACHERFE o 11
400ul PBST & 5 =t » dp 7 Hc=x 14 # ‘ 5 A% 8 > 40 ~ Block buffer 300ul/well >
FETHEE 1P £ 2 400ul PBST % 5 =% o
(b) # i A2

oo SOl R0 (B 7R ~ o (R 2000 )~ A7 ¢ > R R 2
| PEES 0 12 400ul PBST 3% 6 =t » @ A% & afh h Ak i AR ik d o L 4o
» 100ul biotinylated gout anti-mouse adiponectin(detection antibody) z /£ # % 2 /|

B 20

fu

pF > 12 400ul PBST i 6 = » £ 4c > 100ul Streptavidin-HRP » % 8 T #F k #2
k&g o 12 400ul PBST & 7 =t > & {8 4 » 3,3°,5,5’-Tetramethylbenzidine 2 H,O,(#7
R FRTERF R 20 S4B » QNHSO, B b R F 0 i S
APRERE O WREASOnm PP KE AL BHF A TRSY T3

adiponectin Jk & g % > HEA I R EX L P HFF R LT I D -
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i ~ w37 enterolactone 7 & iR T

~F %+ * 7 & Enterolactone ELISA kit (cayman)> 24 Competitive Enzyme

Immunoassay 4 47 ki ZLip| £ i % ¢ enterolactone Jk B » ¢t % @241 * - T F miEie

£7 mouse monoclonal antibody *#f% %3t 4 K% > L 4 » {32 11 enterolactone

tracer(enterolactone ¥2 acetycholinesterase(AChE) % & )% & &3& chenterolacone 3

AL B AT IR S s o I AL - B F RES %ﬁ“v} 4e
L

*»F e RAEae R AERE RS DY RT L RE TR RS

At T aA R W B A4S 0 BB A ~» 247344 ¢ o 4 x 100 ul ELA buffer
L% - M2 E(NSB)eEb ik b 5 e » 50ul ELA buffer 2 Maximun Binding (B,)3"
T oo S50 pl R B R A 2 TR 0 S £ A4 0 SE(S 4e » 50 ul enterolactone
AChE tracer » &3t ® (",f 7 Total Activity(TA)% Blank(Blk)¢})» & {& 4r » 50ul
enterolactone antiserum »> % 3 (“,f 7 Total Activity(TA) ~ Blank(BIlk) # (NEB)¢t) >
#-plate % 4% > *x 3 4°C F J& overnight - [§ = > 12 wash buffer 242t % - |4+ %2
& > wash 7 =X {24p%2 > £ 1 &= B well ¥ 4 » 200ul Ellman’s Ragent > ¥ % TA
3Lk 4~ Spl tracer 0 #F K45 & 90~120 4 48 0 3t £ 405~420 nm T ¥R H =k

L
B ©

Oil red-O 250mg

Isopropanol 100ml

41



FZE TR HEGHRA P

(©JPE
#- Oil red-O # % 4c » Isopropanol mix 353 {4 » % >t 56°C-kig #8440 1 /| P

BB FAASER o
2. FkT

#-P-T 24 $5°% 5 (aortic arch) % %9 A4 #5 7% (thoracic aorta) % 7% %% % P ,f
§oE 6 > 11 7 4%48 5 Hr(paraformadehyde)2. PBS ®] 2 R &7 F @0 L 3 K18
R 7 & F 11 PBS jfrikts 0 &€ 3t 50 % isopropanol 10 4 48 0 £ 11 fie & b b
Oil red-O (5 mg/ml in isopropanol)% ¢ 2 ~ 45 > £ 12 50 % isopropanol i34 1 4
480 B {5 B PBS P i o 5d Oil-red-O % ¢ 1 > j&a ¢ o S TR 7y
BiEE R IR S s Bk 3 F U RAP & S(Olympus)iE (T4p PR 0 Bt % * Image ]

PRAFTLERT 1 DA KR PIER FEL P o fFant F oo

SN B4t
e mean+ SEM &7 o ARPIEBRETZ A LA T FEY LA TR
BEFHERE o 3% student t-test A 7 2P E F E FAR p<OSEiTFHFL

$ o % SPSS 14.0 8L 7 5835 A 47 o
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Yz a 2%

OVX+SE sk ts# MG - L r ik 7J7\‘E7’“$gc,ei-. v A A~ AR B2kt
K F]p# OVXHSE ‘4% & #ch & 5 n=7 -

¥ SEERS Y

B A w4k d 73 20% fat + 0.15% cholesterol (OVX) ~ 20% fat + 0.15%
cholesterol + 0.5% sesamin (OVX+SE)z_ & & = &3l » H 48 & i 4o 4-1-1 #7
T FHEREL MEN LRI A FAR LA PR WML R
F%5 1% OVX B4 € 8 OVX4SE 2 65 2 3192584 (¥ 11 )
OVX+SE e &€ e * OVX o> e ¥ @z V¥ £ 8 (B 3-1)-

WMER SR HEE 2 /OGR4 32977 - FH2BWEH A vy

(G

AMEFLIR - hiESEZHES L 5o FARPE BN A A - H 48 Rend

o EFEREAR AT RELBNY ET Euf BEpESE
OVX+SE e ff iic® ** OVX ‘e ; #& 3 »t)ig HF 2 5 2.98 (weight gain g /100g food
intake) i1 *> OVX+SE ‘& 3.35 (weight gain g /100g food intake) °

BEAAHEZGHEL L 33T oM GHEE S 6 OVX+SE
EHEFF W OVX 2 SHERDT > FasipHE £ > OVXHSE
B OVX 84 2 B > EHF L B(p<0.05) - HF 22+ ¢ 4p ¥
T8 %7 OVX+SE 2. 48%  E S E £ B (p=0.063)> & 5B 5 BF » 4odF5 -

TR SRR HE RS 5 e AMTLE -

A~ TRR
(-) & F R ERARER

DA de o A DR FLR (£ 34); F5%% 11 3% > OVXHSE 25 % 3
3 OVX 20 7 33 OVX 2.34%- &£ B & & » OVX+SE 27 & % 3 *+ OVX
2 50 % ©
(=) 2 F2mEY kR

Ahide o A R RMFLE (234 9% % 11 @& > OVX+SE 24 A
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WOVX ot g FAR-AARE g o8 By 5§ B OVX it OVXHSE

L ~ = ;% enterolactone(ENL)k &

w ;% ENLER 40 3-4 #77F o & OVX 2 2B > @ OVX+SE & ip| ¥ n %
¥ ENL k& % 1238.9 pg/ml 58 ¥ % *+ OVX & (p<.05)
RN R Bﬁi’g_;ﬁ

d % OVX+SE 3 & & ¥ Reni § 43 28 » L 995 £ & |3 0.5cm > 7]
#* OVX+SE ‘£ n e 5 n=5°0VX 22 3 #:2% %3 9734 f4 L OVX+SE 2 e & (]
3-3) 3+ 5 i #57% % =4 lom (aorta arch)2 4§ & ## F A 1+ - OVX 2.3 *F OVX+SE
B (F3-3) 2R EHF LR (p=0.07)
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# 3-2 ApoE 5"]",%2 “Piié*”,%i RS RAE 1] TEH BT IOESE 2
oo’
Table 3-2 The body weight, weight gain, food intake and feed efficiency of apoE
knockout mice with OVX after fed the test diets for 11 weeks®

ovX OVX+SE
n=7 n=7
Initial weight} g 17.7£0.33 18.2+0.45
Final weight § g 22.2+0.57 23.3+0.91
Weight gain § g 4.5+0.51 5.1+1.04
Food intake g/mouse/day 1.95° 1.98°
Feed efficiency’ g/100g 2.98° 3.35°

1. Feed efficiency = weight gain (g)/total food intake (100g)
2. Values are means + S.E.M.
3. Data of food intake and feed efficiency are means.

1 Data were analyzed by Student’s t-test.
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% 3-3 ApoE F'J“,% PR Py o) RS F A 111 ERGHEPHEE 2
Table 3-3 Absolute and relative organ weights of apoE knockout mice with OVX after
fed test diets for 11 weeks?

OVX OVX+SE
(n=7) (n=7)
g
PWAT! 0.262 + 0.030 0.401 +0.072
RWAT' 0.079 + 0.013 0.170 + 0.031*
Liver 0.925 + 0.067 1.025 + 0.077
Spleen 0.137+0.017 0.121 + 0.004
Kidney 0.225+0.014 0.228 + 0.011
Heart 0.177 +£0.014 0.184 + 0.012
Uterus 0.021 + 0.002 0.015 + 0.002
g/wt g (%)

PWAT 1.173+0.114 1.666 + 0.250
RWAT 0.353 + 0.056 0.706 + 0.109%*
Liver 4.193 + 0.336 4.403 + 0.304
Spleen 0.611 £0.061 0.519+0.019
Kidney 1.010 + 0.041 0.973 + 0.020
Heart 0.794 + 0.050 0.798 + 0.063
Uterus 0.093 + 0.011 0.063 + 0.009

1. PWAT, parametrial fat pad ; RWAT, retroperitoneal fat pad.

2. Values are means = S.E.M.

* Significantly different from OVX group by Student’s t test (p < .05)
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% 3-4 ApoE 5"J"$ 2w % P2 o] BlAR AR SRV 11 R R R L R R
i3 ~ = e ;% fig 2 enterolactone k& '
Table 3-4 Serum total cholesterol, triglyceride, and enterolactone concentrations during

experimental period'

ovXx OVX+SE
n=7 n=7
Total cholesterol (mg/dl)
0 wk 208.3+10.4 217.7+£12.6
4 wk 574.5+22.0 748.2 £ 33.6*
11 wk 616.7+44.4 830.3 + 35.0*
11 wk — 0 wk 408.3 £50.6 612.7 +£30.2*
Triglycerides (mg/dl)
0 wk 107.9+ 8.4 107.2 +£10.6
4 wk 101.3+£5.1 91.7+1.2
11 wk 82.9+43 88.6 4.0
11wk — 0 wk -25.0+83 -18.5+12.8
Enterolactone (pg/ml) — 1238.9 +358.5*

1. Values are means + S.E.M.

* Significantly different from OVX group by Student’s t test (p < .05)
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Growth Curve

26.0

—o— OVX
240 | —O0— OVX+SE

220

20.0

Body weight(g)

18.0 -

0.0 1 1 1 1 1 1
0 2 4 6 8 10 12

Treatment period (weeks)

Bl 3-1 ApoE 5’%“,% SIS Wy “,fi B AR S HRA 112 £ 4 A

Fig 3-1 The growth curve of apoE knockout female mice with OVX fed a high-fat
diet, or sesamin-supplemented (sesamin: 0.5% wt/wt) high-fat diets for 11 weeks.
All values are means = S.E.M., n = 7. There was no significant difference between

OVX and OVX+SE groups analyzed by Student’s t-test.
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%] 3-2 ApoE ?‘J“{f o] BLA 1L R g2 “,’T‘fﬁa/ﬁ 7 AL 11 3% {8 5 7% HDL-C %

adiponectin k& &

fig.3-2 Fasting serum concentrations of HDL-C and adiponectin in OVX apoE

knockout mice fed the experimental diets for 11 weeks. Values are means + S.E.M,

n =7. There was no significant difference between OVX and OVX+SE groups

analyzed by Student’s t-test.
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OVX OVX+SE

B 3-3 P “,ﬁ% 2. ApoE 7 ",f o] BUAR 8 R A 1] 3 1S A B RRAE B )
Fig.3-3 Atherosclerotic lesion formation in apoE knockout mice with OVX fed
the experimental diets for 11 weeks. The aortic arch were dissected out and
examined for atherosclerotic lesion formation using the en face technique. A, two
representative aortae from the OVX and OVX+SE group. B, the extent of
atherosclerotic lesion formation in each mouse, expressed as percentage of aortic
surface area covered by atherosclerotic lesions. The mean atherosclerotic lesion area
of each group of mice is indicated by a horizontal bar with mean value shown next to
it.
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%~ sesamin ¥t i P 2 $IRIE 5 2 B

ApoE F FIPI% | B 5 51 B PR FIR o 2 B5 PROFARAL T AR BE R o 2 LA D

# 4 #5-7¢ (Nakashima et al., 1994; Reddick, Zhang, & Maeda, 1994) > ¥]H 4+ & apoE

‘&.r

R et o GEIG ® chylomicron 2 VLDL » & i & "2 5% % = o+ 4 fig )k &
s m E S western-type diet (7 21% fat 2 0.15%cholesterol) » ¥ i » % ¥ fig
AR A D e BRI G E 0 2 ¢ F ST E Y apoBT) | BB
BEEPBF > 2K FRASTHETE apoE )| B R WEFR R B
AR B 2 2 5% HDL-C 0 & 7§ #rd|$*% A v 2 # 22(M. Xia, Ling, Ma, Kitts, &
Zawistowski, 2003) » ¥ — 38 i * apoE"") | BIF I i iF) S it v 1 2 B
FoFmE v B F RS A% 93 44 (Waddington, Puddey, & Croft, 2004) » # »
3 i * apoE & F15| ",% | BT A% & 20% fat 2 0.15% cholesterol 2_ % 75 & "&£
g &5k o P sesamin A FS 0 B URAE B TSR Tl o Py o

W3 A7 7 dp 1) sesamin £ § 'F 8 fq i3t 2o % BlA S 7 0.5% sesamin £hR 7
S PEFER AR AT FRFT Fa pE PRPERERER > 2V N ML R
& = 2 2 fg(Hirose etal., 1991) » ¥ - 357 7 &1 + &4 M4 3 7 0.2%: 0.5%
sesamin Z_ &L 15 % » VA F T '3 H 1L ;% ¥ TG 2 FFA )k & (Ashakumary et al.,
1999) » ie A5 § & K F I AP i o A HRFRL G TEL apoE"" | &4

8 7 0.5% sesamin(w/w) 1% a4 o ApRAN IE e g F Ao pY TCER »

w? TGZ2 HDL-C ERAFT M FFE > T HFHHTH L L o dH

R A R I S E R R EI LS S "f 2 apoE")| 847
PR R o RS B FT M E ~ 4% TC 4w VLDL-C 2 i #*%4f i§ & ## (Bourassa,
Milos, Gaynor, Breslow, & Aiello, 1996) » F # c7 OVX + &6 E, {6 & ¥ & F R

SR E 2 IRy sk (J. F. Wang et al., 2004) > @ #pige & 30 ecd w P it
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v (DFF VLDL A & 2 75 f F(2)%F MR Pk £ iE* (3)3H 4 LDL
receptor % ILE (4)3 4 LPL % (M. S. Liu et al., 1994; Walsh & Schiff, 1991) » #
4B 4% & 0.5% sesamin 2. apoE) ¢ i = “,f B> Af8p) ¥ 40 A4 antagonist 2. iF
F oo RRi g A g - AR AR Y TR S 2 Wl T MR- PR R LR R
(Wolford & Argoudelis, 1979) » #5 s iF TC kA& & SN vq B34 F @ v frdl e
r"g °

bhFEIEET Z 0.5 %ssesamin 2§ o B PEFARAOAL 11 ¥ o g E A

apoE JI'f & i TC kR #2778 TR sesamin a 59 4v & BUFY P isEL g i

&

il

b

it %383 ¥ PPARaZ. 7514 0 12 i % & %5 (Ashakumary et al., 1999) » Tk

(5
1

L BN ALEY AL FaRr e 4 5 fibrate - $f & 3+ §_PPARaZ 7% i | »

3

B i 3 ¢ PPARaMiE T " u g TC 2 TG ¢ BB & Fh- 4077 5y L fF

5k

l_

i i
L R EIE R T-F R S P

o

%'JIE"J* ’ ﬂ&ﬁf""’"}IﬁLf&a

OVX+SE i 4p > OVX e

a8
*ra\i

¥ e

\“'\ﬂ

2AR¥E

ek

T EER A BT
sesamin 1% ¥ i 4p i3+ fibrate $F # 4 > ¥ 5 PPARoUIZOTH]» & 5 % o Pg 2 7 %o
3 #7173 % I apoE 7| R Bl= 4 a7 0.1% 2 fenofibrate % *£ F i 404 14 &%
o AR R E TS e Fa 2 g TC~ TG » ™ % & j& HDL-C
(Declercq etal., 2005) » @ ¥ — #7745 114k & I 5 fibrate 4747 & 4
ciprofibrate’> 7= & apoE 5| ",% Bla Pg F A S 2 FIRAL R P 35F apoB48
lipoprotein remnants 3§ 4c (Fu, Kashireddy, & Borensztajn, 2003) > — 4 & § cds 4~ >
LR EEY % 7 TG 2 *3 3+ chylomicron & VLDL remnant it 3 i% i& apoE &
LDL receptor # LDL receptor-related protein (LRP)% & » § sxin %9 2 {7 % fT o
e apoE 5| ",% Bl4x Z apoE F %] » w % ¢ 3§73 apoB48 2 chylomicron & & /2 i i
LDL receptor & LRP &3¢ wizitm F 4 o R ® > 7 B H # £ /2 % remnant
BAFP NI > B e P X BSR-BI G AT BHE Y iR
7 ¥~ #f(Crawford & Borensztajn, 1999) » F]pt J&/p| sesamin ¥ it #r#] SR-B I 2_ i¥
* & {8 apoE ¥ ",% R4 45 ",% w ;% lipoprotein remnants s # ° Em g = g TC
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BEAR AR TS f Mg R A BRI R RS AR A R G e M
6.45% (52 Fr ] i 9.88% » i 8% 3+ £ B (p=0.07) « ¥ &t R F1F (1) #2f i 44 :
Ak o B BURC o AL 4 1% sesamin ¥ AR E dr| A £ gt Oyend 2§
(Nakanoetal.,2002) > @ x B EEF F A28 5 DOy §AF PN Ll dfif » RiE &
PR (YA 2 o 33 AT 4p ) sesamin B AFY B Ry M EM O T RF RS
F itengF M 2b kg osesamin A ¥ 0 @ & _sesamin € 5o FECAHR L FLE ook
*nit S g Flt ASFY B $Hdg 4R 2 7% (Nakai et al., 2003) o &= R 2%
sesamin ¥ A} ##ig  apoE 7 | B B0 0% P 5 R IAAR 0 HLRIF A 5 sesamin BF
¢ 7 KA P A ? P A9 dp e endg 1L iER %ﬁd Frd)a % b Oy
AR RSN Lmredps o BHE 2 L BE I KRBIRA T -

(2) ¥ X P2 AT 778 TR sesamin 7R Fug L 2 »c* o sesamin ¢ 53 %%‘
d e T A p38 MAPK i 4 @ vEEL T P Frd ] NF-kB B it rigm > IL-6 4 = >

2 3 #ug W ame? (Jeng, Hou, Wang, & Ping, 2005) = @ * § B % L% 45 1} sesamin
¥ OBE ¥ T % 1L TNFoufl ez, 3 # 9% p L sm%e ¢ 4L% 715 ICAM-1 sh& g » ¥ 1T
RmFIHE T R E R0 2 oxLDL 2. A $g 8 {3k fmre 2_ IL-13% TNFas i
€ > @ apoE §"J“$ e ﬂé's-TNF(xﬁE.rﬂ?‘]‘,% o H A F % F I G o A B F MO0 apoE
il “,% El(Ohta et al., 2005) > 4 I TNFo 7 3R & "% A i 2. F]F o gedip| 287 7 24 7%
PedRIE RS o W R S5d drd B L F]F TNFoz ICAM-1 23R8 » i@ B> n 'F?
FUSPFPEPRAFE L g > NEL-BPFNF BEF TRETF RS
,uigﬁgﬁag}tiiﬁu °
7 ~ sesamin @A £ ENL 2 »c*

Sesamin AP A2 H B A H 4 @i ii- BER £F o
Penalvo % A & ) %48 *F 7 B sesamin ¥ §d ¥ i 2 f% = of L8 P 2 lignan

ENL 2 END > ¥ s A #3~ 6 2w /g ? ENL 2 END sk & ¢ + 2 > Tt
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p i sesamin ¥ 5d A pied pok-H R 24 14 2 ENL 2 END(Penalvo et
al., 2005) - & %7 7 % 3 apoE 2 F15] “f | B4 & 7 sesamin =1F 75 3 P& Ff% 4L
(0.5% sesamin w/w) 10 3¥ 5 » ip| 18 & ;% ¢ T35 ENL JE & 2 1239 pg/ml - & ¥ % >
%;‘,”F ‘v sesamin P32 %] o 3n J) sesamin FE R AL B~ 18 € S T B
ENL o 4 F 5 et fr 3 54 80 Bk TR g kim o £ 34 5
secoisolariciresinol diglucoside(SDG)> 7= ¥ 5. d # b F#-H #3852 ENL 2 END(L.
Q. Wang, Meselhy, Li, Qin, & Hattori, 2000) > @ j£5* Jir+ 4 &t} 11 lignan 4 & +~ ”T
e BREFA AR Y TR F R A BRI o f 37% T a2 L%
g FiE ¥ it A2+ malondialdehyde (MDA) ~ T " & j% TC 2 LDL-C ¥ + &
HDL-C > £ 4 (5358 "% { e % (Prasad, 2005) o *F2 5 2040 B % &1 b iff 7 2
% 4pst > apoE 7| “f | R Ak 8 ”T 4v sesamin 2. % "&£ F R4 0 B P 2 i % ENL
2 TCEREFF kY HDL-C 7 & » 2 ®%WF G o ff 7 5> cdkd > i A
ERFLE > AWML FRENLE A& R G AR FMM > Lo R
TCERZHF T 4k (r=0.757,p<0.05) > sesamin * & 4+ ENL ¥ i 5 & 75
A w i R Fl2 - o @ MR B d ENL B 5 spifcd 2 Fupicg on o gdiip)
ENL ¥ i & 2 Fubpigcd (v% > Flagdx B ¥ o

A ARy,
2~ S

e
f
Pl

Sesamin £ 3 /& apoE 7| F R BRA oo B 0 T EE G AR

B R R s A B0 F - HELRT -
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RBEE G AR MO R R TR MR A E S

BVEN SRR ST AR TR Ak, T ¢ R Al ek,

PR HT T;«;;)]%;

ELE S RSP A LR I o LR R R S|
B A MR o BT T HAE SR O AR R R R T AR
Je 3R b % o

AT g g [ BLARS 7 AR 2 genistein § AL R Y Fg P O
% 5> LPLmRNA %2 & > o 2 & 5 g4 =2 »c* (Naaz et al., 2003) >
TR E M 2 Ry PR TR { EP LRIV s (H K
Kim et al., 2006) °

Fed R AE PG gE RS SERM 2 fe b ieped 94 7 T A 00
okt o i@ % CSTBL/G)* BLx -8 r % > B MmR s 2 4 A ¥ o 40
AL YRR L TR RN F 4 sesamin £+ & B 2
genistein ¥ 1% 51551422 RHPR BHEH O BB LI N T E 8t~ L BT

BTG 2 TC ~ #pipimre ek ~ R0 IR R fi o
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oo HE S
T~ FREIERBIEP
¥ C57BL6&/J mice
4-week-old
i A 238
Sham Ovariectomy
n=5 n=35
20% fat + 0.15% %ﬂﬁ"ﬁfiﬁﬁ‘lﬁ
cholesterol
OVX (n=11) OVX+SE (n=12) OVXHS (n=12)
20% fat 20% fat 20% fat

+ 0.15% cholesterol

+ 0.15% cholesterol + 0.15% cholesterol
+ 0.5%sesamin + 0.5% isoflavone

> BEFERE AN EH

> 04984 - %FTG -~ TC
»E0 - OB I dn - 4R A g

> ¥ & 148

v
R
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1. 16
2.TC
3. HDL-C
4. NEFA

Adiponectin

1. Glucose
2. Insulin

3. Sesaminit %t & ¥
{Enterolactone)

i Hg (TC ~ TG)

BB rE  ORE RS S A
(-) ¥ 3 %

PRAAEZ AR 7RI HY S~ 43 %2 C57TBL/6J# &40 & » if = i3
ERERAE SA| A 2w o F P BAEFEU L B 5 Sham (20%fat) ~ High fat (OVX,
20%fat) ~ 0.5% sesamin (OVX+SE, 20%fat + 0.5% sesamin)% 0.5% isoflavone
(OVXHIS, 20%fat + 0.5% isoflavone) » Sham ‘e it {7 < jiF s H 4= 38 (79 K *»
“,f £ E AR H - 3 o i REP 2 £ AR HP 54 chow diet (MF-18,oriental
yeast, P *)&k & o PR F o > V3P baseline & % {8 0 B AR F A o o]
e uai T EPPHYRHAY (5~6 &/8) $4 T RE R ¥ 2582°C »

KPR 14 PP (P 5 6P TS 20 ) R BEH L 10} P 0 AR 4ok
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d @R A - PRI R LR R BE R - o
EIRES

FEEARY OVX 21 309 %88 FlHEe G423 P R FEL= > Z0OVX &2
1 A B A 5 n=10 -
(=) il g g

R AL Z WA AR FZFF - 8 o R OVX - OVXHSE 2F % =
% % - & Sham 249 = & F OVX 2 ; OVXHIS el = o 7F  OVX % »
e ¥ 0.5%RA R 2 5 A BRI (P FABACSATM Y 4074% > ¢
1% 1 35.54 % genistein 2 10.90 % daidzein ; H 4= 2 B3 2 % 40~50% ~ % faik

BAd 6~7% "9 23%% A <2%) »d HFlEEF T2 P (R 41
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Table 4-1 Composition of the Test Diets'

. .5 Sham OVX OVX+SE OVX+IS

Ingredients of diets :
g/kg diet

Casein’ 235 235 233 232
DL-methionine® 3 3 3 3
Corn starch’ 224 224 223 221
Sucrose” 224 224 223 221
Cellulose® 59 59 59 58
Butter” 190 190 189 187
safflower oil® 10 10 10 10
AIN-76 mineral mixture? 41 41 41 40
AIN-76 vitamine mixture” 12 12 12 12
Choline? 2 2 2 2
Cholesterol’ 1.5 1.5 1.5 1.5
Sesamin - - 5.0 -
< 2 H/BF(7 2% 40%) - - - 12.3
Total calorie (Kcal/100g) 458.0 458.0 455.5 455.0
Calorie density (Kcal/g) 4.6 4.6 4.6 4.6
CHO/calorie (g /1000 Kcal) 100.4 100.4 100.5 97.1
Protein/calorie (g /1000 Kcal) 51.3 51.3 51.2 51.0
Fat/calorie (g /1000 Kcal) 43.7 43.7 43.7 43.4

1. The composition of AIN-76 Vitamin Mixture and AIN-76 Mineral mixture is

as described in AIN. (1977)

2. Casein, ICN purified Biomedicals, Inc ; Metionine, Sigma M-9500 ; Corn
starch, Samyang genex Co., LTD. SEOUL, Korea ; Cellulose, Virtacel J.
Betten-maier & Sohn, Germary ; Vitamin mixture, AIN-76, ICN Co. ; Mineral
mixture, AIN-76, ICN Co. ; Choline, Sigma C-1879 ; Cholesterol, Hanawa,
Japan ; safflower oil: ~ #% %= =45 % ; butter: % £ & K424

59



Frd TRhA: B MHAHEFELLP

(2) P &EEE RSk

BB AT 01 R PR F H e 07 N5 B baseline o % kA K 100ul 0 2 §8
Baotk G A% 49 NEHO AHEELREALYIO0u FFAT O
9 iF Bt ¥ u R I * o 4P| =&k (Bayer, Ascensia Elite®)ip| £ -] B2 & % i T 0
A RSN E MFRERY  F AR RAREV P A SRR RE S
12~15 ] PF o 3% p A F4E 0 Mo U R FHE T Iml > o F 8 R
Bl BE(S 0 B HDIRAMEE FRERFS L S BT 0.1g R4 BT
T MPBSEREAET »REF 0 H33-80C 0 i p 4B~ RNA #

o BEIERRIT T AR E e F R d P A AN R80T H Y 5 B

\?
4o

TER I F R R RS E B ) TR EEE 4%

paraformadehyde * (‘B SfrF TR OF I & LIS AR T B 12~24
JPEES > U PBS ERS R3 AT FE e ms o e s PBS B
iR FET P REFEEL L FTF B0C I THE B FT KL R

%;i/fﬁfﬁ’é‘ﬂzg“%,z@m B"F/%]L/Fl A}%]/%TI:}“‘;/\ _SOOCO

AR EE A

( )-ﬂ-/ﬁ‘&%qﬁ Rl
F =g %= &

(z) x5 ¥ 587, e (Non esterified fatty acid, NEFA) 7 & i#] <

1. r3Z
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Acyl CoA synthetase

NEFA + ATP + CoA > Acyl CoA + AMP + PPi

Acyl CoA oxidase

Acyl CoA + O, » 2 3-trans-Enol-CoA + H,O,

Peroxidase
2H,0,+ N-ethyl-N-(Zhydroxy-3-sulphopropyl)m-toludine) + 4-amioantipyrine ____,
his A2 F% ¢ AP & 550nm Bl TRk E o
2. 3

7 & EH 2 (RANDOX FA 115, Amtrim, UK) » < #- 10 ml buffer ( Z
phosphate buffer, pH 6.9 ~magnesium chloride ~surfactant)4r » enzyme/coenzyme ( z
acyl coenzyme A synthetase ~ascorbate oxidase~coenzyme A ~ ATP ~4-aminoantipyrine)
T % reagent 1 o #-enzyme diluent ¥¥ maleimide /& & 353 > £ 12 enzyme reagent
R E&3¥53 > 5 reagent 2 o B~ Sul sample & NEFA standard (1mmol/1)** 96 well
plate > 4c » 100ul reagent 1°37°C * ¥ J& 10 mins > £ 4c » 200ul reagent 2> % 37°C
T & J& 10 mins > 3L & 550nm Rjex kB o - AR S U FEE T RE RS
ER

2 2

‘wPe Fr# (cytokines) 7 & 4 #7

20k,

o

(=) £ 3¢ adiponectin 7 & B T

A4 > AR _ A%
fF % FZ oo

fu
™

T~ FF'— insulin 4 7
1. w32

~F %+ * 7 & mouse insulin ELISA kit (Mercodia)’ 343 = P /> (sandwich)
feE i AT RIZRIE &% ? insulin kA& - piF B 963t e frdd o B4
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Fuinsulin 50 H 488 > it B — 97 insulin & F % & > £ ¥ horseradish peroxidase
conjugates anti mouse insulin antibody % & - 4| * horseradish peroxidase £
3,3',5,5'-Tetramethylbenzidine 2 H,O, ¥ & % ¢ @ ¥4 5 ¢ insulin Jk & -
2. * 2

2 #- 50 ul 7 conjugate solution ¥ *t 96 well plate » £ #-25 ul # 8 5. (% 7
)~ ke r 1Y > FRF B2 0 217 wash %%“$ AE RS S

etk & 0 £ 4r » 200 pl peroxidase substrates ¥ i T F & 15 248 0 B (S S > BRI

7&'

/

o

FEEE RS R o A E 450 nm T T R H Bk Rk EARE K AT R

B0 insulin B AR 0 HOER GA1T S5 R AR G BT Ap g

o

T

A # ¢ enterolactone 7 & iP| T_

2

SR S

\H
J‘:n

SN FERRR R A A

) R EERRER

Be0.2~03 sFgE s 0 B o plagany o b r 19 BRI F R
(chloroform:methanol =2:1) » 232 # (Polytron, Kinematica AG, Littau,
Switzerland) B> £ 14 (ADVANTEC 125mm)ijg » £ 4CT v F L3
WEY O NEFZRH MR RERER
(=) "RCEFI R R R

PR ERR A A B RF R E 2 2 o LI P B3R
A % (Randox) ¥ Enzymatic CHOD-PAP method /] Z_> 4r » 0.5 ml reagent » /2 3
6 F B 10 4 &> > 500nm ;7] £ & @ o 14 cholesterol calibrator standard (Randox)
- B A T R R R R
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(Z) " 5= Fed i fig ik B iR

P EFRERR O REZEA RN RFRRE R 2R o I B B3R
| (Randox)!4 Enzymatic CHOD-PAP method ] €_> 4r » 0.5 ml reagent > ;& 3 {&
F & 10 & 48> * 500nm | Ze 5k 18 o T 14 triglyceride calibrator standard (Randox)

fa- W Aflj? NIEEIEEER o
TR

#c® ol mean+SEM 4 7 o LRI HIE LT S LA o F2Y A e
i B RE L R REFM R Z fH Wy ~ HDL-C 2 NEFA % % &
A A i T 5 o % adiponectin ~ insulin ~ & 3R E £ & 2 TC/HDL-C ratio ~ "+
HOERIRRE ZfhH W Pk BB 7 log 4 o At 3R * one-way ANOVA 4 {7
PRFITEFTRFLAR R HEFALL > PE- i * Tukey multiple comparison
test & LSD multiple comparison test 4" 47 £ £ 73, p<.05 % 3 ¥ L & > fI*

SPSS 14.0 #r A8 {7 53 A 47 o
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Rz 2%
— & 5

%«ﬁ’_xé FILOVX 25 3 & ~OVX+SE 4% ’ﬁ 1 &2 OVXHIS % ’ﬁ LS NN
*7"/%3“5;‘% s A B M AR BRI R A TP L e AR B 4o T ! Sham (n=5)

OVX (n=7) ~ OVX+SE (n=11)%2 OVX+IS (n=11) °
S Z AL

Lesu SRR LR 4% HHMER I AoB 4-1 77 o L2
B M EN LR T AEEFAR NI FHRAES  KFEHRY 1LY 138
OVX+IS & f8 & B F K3 OVX ¥ 7= €3> Sham % ; @ /&% 6 ¥ 1 9% % & (¥
14 i¥) » OVX+SE 2 f8 & & ¥ % »* Sham 2 OVX 2> # € #{ 4t £ OVX+SE>0VX
> Sham>OVX+IS (B 4-1, % 4-2) -

BB AR 41 7 o AR 2 AR 6 TR AEE A
Ra- 4 SERMEERE TR AP RS LB H Rt
FeE oo B 14 F e S £ o Sham 25 F (2.37 g/mouse/d)> OVXHIS ‘8 4 (1.90
g/mouse/d) ; FE S BB 5 OVXHSE 2 4.89(weight gain g /100g food intake) > &
% 5 OVX+IS ‘2 1.88 (weight gain g /100g food intake) °

%\ R igﬁ%kﬁfg )fgi’j-li 3z ﬁ%:ﬂﬁ_ﬁ

JTREKBFHHZBHLEWwR 4397 F P H B2 TERLGHE
B4
: e

B2 4pH £ 8 OVX+SE 2B ¥ 8 > OVXHIS 2 &G HE £ 5 > OVX+HSE
BRFFEE 2 AipHE R OVXHSE BB F 35 OVX 5 3+ 7 2 § 4§24
AL E > OVXHIS 24 F % % OVX 2 OVX+SE 2 OVX 2 OVX+SE 2+ ¢ £
£ % ™t Sham 25 wHRNGHEE OVXHIS hg F A H @ 2 % R R E &

AP E £ > OVXHIS e ¥ 2% M3t Sham 2 T4 2 MR ppHEE > 2 ad

. B

\

£8 o

=k{

A~ d R TRR

(-) s FAEARER
FERUGEF OF OV BMFMNHE 22 5 140 LeMaNFLE
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OVX+SE 2% ** OVX 2 11% (% 4-4) -
() 2 FZ@EY P kR

Fokis® 9% > OVXHIS ki > M3 OVX & 11%2F & ¥ <>t OVX+SE %
45%; % 14 > L oM EANTLE (4 44)-
(Z) 2B HAEMIY R

£ 8 F EAAL 141878 o OVXHSE 22 HDL-C kRl ¥ > H &5 2 %2 fpfR
* OVX %> OVX+SE .2 HDL-C 3 4r 27% > @ 4p >t Sham & > H 3 4r 31% (%
4-4, Bl 4-2) - £ #TC “f r2 HDL-C ## 3| TC/HDL-C ratio > OVX+SE %2 2_+t {5 i3
His 2w, 7 AE M3 OVXHS &
(z) AR PRk R

£ R &AL 141515 > Sham ‘e w R 5 FFRIER RS 0 P BF 33T 0VX
B25% (p<.05) His - o FEMELR (& 44, B 43)-

# - 1 ;% glucose )k B

TR FIOF L BERLZEFEBEFARL ;9% % 143F > OVXHIS i
JE B B 422 OVX 2 OVXAHSE 2(p<.05) (% 4-4, B 4-4(B)) °

i ~ m ;% insulin }Jk B 2 HOMA-IR

4% & G B4 14 ¥ 15 > Sham %5 % insulin JE & & X > OVX #p > Sham &
HERH A 60%, Lalix L3 43 0.5% sesamin 22 OVX-EM ‘& insulin jk &
T EE i A Ak a 0.5% 2 isoflavone H insulin Jk & 4p 2> OVX 2% i€ 12% >

o)

> L
AT
H

FEALE (3 44, Bl 4-4(A)) - HOMA-IR dp 22 OVX 2dnd > @ OVXHV
EhoM o R R AERIHEELR o

B ~ i % adiponectin jk &

£ & F A 14 ¥ 18 > OVXHIS 2w ;% 7 adiponectin Jk & £ 1% » & & (43t
OVX 2 OVX+SE ‘& » 4t OVX ik & T % 55% (p<.05); OVX £ Sham %
OVX+SE & e B ¢ RAf ¥ £ 8 (B 4-5) -

&~ & % enterolactone Jk B
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%% ENL JE R4 4-3 #77 o B 8 2 hipl1¥ » @ OVX+SE el w e ?
ENL Jk & 2 8069 pg/ml & ¥ 3 >+ H 8 = 2 (p<.05) -
# ~ R %‘r/}g)g
(—) BEFGER

ERFP M mgHc DR ANMFLR (445 -
(=) =@y kR

& 5.3%¢ 977 mg #ic Sham 2 OVX & 2 fF @ g% £ 8 » OVXHIS ‘e B ¥ 1<
*t Sham ~ OVX 2 OVX+SE 2 (p<.05) ¢ i&- #H 5 TG & {iFEhp » 1t > @4

Sham 2 OVX e e g lgF L & > # 55 6.74 2 6.19% > # 7 12 OVXHIS ‘e #f
§ 2_ %% X o B F M3 OVXHSE &(p<.05) (% 4-5) -
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Table 4-2 The body weight, weight gain, food intake and feed efficiency in

sham-operated or ovariectomized (OVX) mice after fed the test diets for 14 weeks.”

Sham OVX OVX+SE OVX+IS
n=5 n=7 n=11 n=11
Initial weight} g 16.2+0.5 17.3+£0.6 16.6 £0.3 16.5+0.6
Final weight } g 22.4+0.6° 239+ 11"  274+14° 20.0 +0.3°
Weight gain } g 6.2+ 0.6 6.58 + 1.3 10.8 +1.3° 3.5+0.5°
Food intake g/mouse/day 237 2.04° 2.26° 1.90°
Feed efficiency!  g/100g 2.67° 3.29° 4.89° 1.88°

1. Feed efficiency = weight gain (g)/total food intake (100g)

2. Values are means + S.E.M.

3. Data of food intake and feed efficiency are mean of each group.

1 Data were analyzed by one-way ANOVA and Tukey multiple comparison test. Values

not sharing a common superscript letter among Sham, OVX, OVX+SE, OVX+IS

groups are significantly different at p<.05 level.
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Table 4-3 Absolute and relative organ weights in sham-operated or ovariectomized

(OVX) mice after fed test diets for 14 weeks.”

Sham OVX OVX+SE OVX+IS
(n=5) (n=7) (n=11) (n=11)
g
PWAT'  0.250 +0.041° 0.440+0.121"°  0.910+0.189" 0.220 = 0.019°
RWAT' 0.088+0.016"  0.145+0.052®  0.325+0.085" 0.094 +0.012°
Liver  0.855+0.034° 0.866 + 0.026° 1.167 +0.072° 0.764 + 0.015%
Spleen  0.078 + 0.005 0.083 = 0.006 0.092 = 0.011 0.074 + 0.004
Kidney 0.255 + 0.008" 0.250 = 0.012° 0.268 = 0.010° 0.204 = 0.004°
Heart  0.144 +0.004° 0.160 + 0.005° 0.119 + 0.004 0.086 = 0.002°
Uterus  0.130+0.014®  0.062 +0.021° 0.038 + 0.009° 0.233 + 0.041°
g/wt g (%)
PWAT  1.244+0.187° 1.947 +0.444®  3.364+0.617° 1.221+0.114°
RWAT  0.441 £0.068  0.636+0.198"  1.152+0.250° 0.518 +0.069"
Liver  4.314+0.096"  4.032+0.204° 4569 +0.121° 4.169 + 0.086%
Spleen  0.393 +0.026 0.380 + 0.025 0.377 £ 0.054 0.403 +0.018
Kidney 1.287 +0.020 1.152 + 0.044 1.081 +0.073 1.112 £ 0.028
Heart  0.576 +0.015 0.490 +0.018"  0.478 £0.030®  0.469 +0.013"
Uterus  0.653 £0.061°°  0.286 + 0.097° 0.166 + 0.044° 1.293 + 0.242°

1. PWAT, parametrial fat pad ; RWAT, retroperitoneal fat pad.

2. Values are means = S.E.M.

Data were analyzed by one-way ANOVA and Tukey multiple comparison test. Values

not sharing a common superscript letter among Sham, OVX, OVX+SE, OVX+IS

groups are significantly different at p< .05 level.
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Table 4-4 Modifications of fasted serum parameters in sham-operated or ovariectomized

(OVX) mice fed the experimental diets for 14 weeks'

Sham OVX OVX+SE OVX+IS
n=5 n=7 n=11 n=11
Total cholesterol
(mg/dl)
9 wk 78.9 + 4.0° 55.5+4.6° 74.7 £2.8° 83.5+5.0°
14 wk 72.6+5.3 75.9+3.5 84.6+3.2 79.6 £ 5.0
Triglycerides
(mg/dl)
9 wk 36.2+1.3% 33.2+2.7% 433+3.6° 29.8+3.8°
14 wk 37.6+2.0 37.5+1.5 38.1 £2.3 35.3+3.1
Glucose (mg/dl)
9 wk 95.6 + 5.6 91.0+5.2 99.1 + 6.8 1053+ 6.6
14 wk 91.4+8.3® 106.4 + 10.7° 104.9 + 6.6° 84.9 +2.7°
HDL-C (mg/dl) 18.8 +1.9° 19.6 +3.0° 24.6 +3.4° 18.4 + 6.8°
TC/HDL-C 4.0+ 0.2% 3.9+0.2% 3.5+0.1° 4.9+0.6°
NEFA (mmole/l) 1.02 £ 0.04% 0.82 +0.03° 0.91 % 0.04® 0.92 & .04
Insulin (ug/1) 0.63 +0.09 1.01 £0.23 1.02+0.23 0.89+0.14
ENL (pg/ml) — — 806.9 +276.8 —
HOMA-IR? 3.55+0.83 6.86 +2.07 6.54 +1.52 4.19+0.72

1. Values are means = S.E.M.

Data were analyzed by one-way ANOVA and LSD comparison test. Values not

sharing a common superscript letter among Sham, OVX, OVX+SE, OVX+IS groups

are significantly different at p<.05 level.

2. HOMA-IR index = insulin (pU/mL) X glucose ( mmol/L) /22.5
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Table 4-5 Hepatic total cholesterol(TC) and triacylglycerol(TG) concentrations in
sham-operated or ovariectomized (OVX) mice fed the experimental diets

for 14 weeks'

Sham OVX OVX+SE OVX+IS
n=5 n=7 n=11 n=11
TC (mg/g liver) 17.3+2.4 17.3£2.5 159+1.9 13.4+£53
TG (mg/g liver) 67.4 +10.1° 61.9+7.6° 733 +8.9° 250+ 1.9°

1. Values are means + S.E.M.
Data were analyzed by one-way ANOVA and Tukey multiple comparison test. Values

not sharing a common superscript letter among Sham, OVX, OVX+SE, OVX+IS

groups are significantly different at p<.05 level.
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—0— OVX
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Fig 4-1 The growth curve of CS7BL/6J female mice in sham-operated or OVX
fed a high-fat diet, sesamin-supplemented (sesamin: 0.5% wt/wt) high-fat diets,
or isoflavone-supplemented (isoflavone: 0.5% wt/wt) high-fat diets for 14 weeks.
All values are means + S.E.M. Data were analyzed by one-way-ANOVA and Tukey
multiple comparison test. *Significantly different from the OVX group in the same
week. (p <.05) bsigniﬁcantly different from the Sham group in the same week. (p
<.05)
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Bl 4-2 T+ v r i 7 “,’TT 2o BAR S F E%AH 1431w /% HDL-C kB
fig.4-2 Serum level of HDL-C in sham-operated mice or ovariectomized (OVX)
mice fed the experimental diets for 14 weeks. Values are means = S.E.M. mg/dl.
Data were analyzed by one-way ANOVA and LSD multiple comparison test. Values
not sharing a common superscript letter among Sham, OVX, OVX+SE, OVX+IS

groups are significantly different at p<.05 level.
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Sham OVX OVX+SE OVX+IS

] 4-3 77 5 *» ",% 2. C5TBL/6J /| &4k & F Btk 14 3516w R P53 AR R
fig.4-3 Serum level of Free fatty acid in sham-operated mice or ovariectomized
(OVX) mice fed the experimental diets for 14 weeks. Values are means + S.E.M.
mM. Data were analyzed by one-way ANOVA and LSD multiple comparison test.
Values not sharing a common superscript letter among Sham, OVX, OVX+SE,

OVXH+IS groups are significantly different at p<.05 level.
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fig.4-4 Serum level of fasted insulin and glucose in sham-operated mice or
ovariectomized (OVX) mice fed the experimental diets for 14 weeks. Values are
means + S.E.M. pg/l or mg/dl . Data were analyzed by one-way-ANOVA and LSD
multiple comparison test. Values not sharing a common superscript letter among

Sham, OVX, OVX+SE, OVX+IS groups are significantly different at p< .05 level.
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B] 4-5 P &+ ",% 2. C57BL/6] /| B4k & F B4 4L 14 i {4 & /& adiponectin Jk &
fig.4-5 Serum level of adiponectin in sham-operated mice or ovariectomized
(OVX) mice fed the experimental diets for 14 weeks. Values are means + S.E.M.
ng/ml. Data were analyzed by one-way ANOVA and LSD multiple comparison test.
Values not sharing a common superscript letter among Sham, OVX, OVX+SE,

OVXH+IS groups are significantly different at p<.05 level.
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MA GBI e SHPFESERE A8 5B T2 5 T ghe &

AR

@

M E S Tl L EgcE iR 0 € H 4 PR Ra AR o R B -
FgriLrgig o mER P @2 RNEEE{rd focf ) Bt ag S0k
(Landau & Zucker, 1976; McElroy & Wade, 1987) - i3 /7 3 45 41 » P i *» “ﬁ? < B
Bk TSR A “,f PRDBEREI e E TR FH AWML - EI T2 EI
(Sanchez-Mateos et al., 2007) » #F & *» ",‘TT ORI Bk S E L AR % 6%

A FHREABEF - EHMEYFERI e FHIB3FERFLE 0 F ik

‘E’ A"

ﬁzu

7 B ¥ 3B e (Jeong etal., 2004) 5 BT I * P k2 ‘% B s o
FORORIFLFOEFARRT R oW BN R @ SN a0 AL
B B H B - BERBEEERN A IR R DU EGS o i T 4
i Rl SRR “,% {62 v kg% + 2 48 & (Chiba et al., 2003; Gomori et al., 2007;
Jeong et al., 2004; Sanchez-Mateos et al., 2007; Wu et al., 2004) ~ 3 s &S £ % #& &
»Z Jis(Sanchez-Mateos et al., 2007) ~ 3 4c *L 7% #5 35 34 ff (Jeong et al., 2004; Wu et al.,
2004) ~ ¥ Bg ¥+ 2 o 42 & % insulin(Gomori et al., 2007) » & 47 3 g 8 7 & 7 "‘T‘
fo Balair F N8 § gk o 2% IR CSTBL/6) /) RS Ak s 7 20%0E
2 e O.15% EAREAPHL 14 3 15 7 K> o 10 (OVX)4p 0 5L ji k2 (Sham)
WEZ TSR ER S 7 TS0 T H 4o 48% > p ST Sham 2 » OVX
CREARH TR I F R R R ERE R R g PREFLE 4T TC
TG~HDL-C % glucose # ‘2.7 & & ¥ £ £ » & OVX 21 /& NEFA % % #<*> Sham
Pooodawjkinsulin R E b F e BEFLR S FIMNRE AT R AL
FHFE LA AL NP FE L LR AR AT
SR B RR R R T R AR P Wu B AT o A Ot B i
EPHI P EERF TR OLANKZISREFIFEE TR B RE R eIpIT
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CE R TR S o W R g‘ﬁﬁmﬁ‘u % (Wuetal., 2004) » *=x 2% %1 OVX =
APt Sham 2+ F 22 HFR - > RIS # R { EP e Loz ol i o
CLimrtAA2 AHFHEF P2RPIT R RF]F LT A (D)EE SRR ES(2)
UflEe > 2 M E B2 T P ) R8I FwFEriy % <+ j##(Chiba et al.,
2003; Jeong et al., 2004; Wu et al., 2004)> 5 3 14~16 ¥ &&pr*» "$ “r % (Gomori et al.,
2007) > & A F S R 6FPERFTLI M * HEPIRNE L QA T8
e PR AFE T = 2R *7’"% » FIH A RS T FE S B DP T R
B Ak e K RA G R ot MRS REE -
R P N “$ L BUAA - AR 9 (12.5% fat)13 i APt A 2 ",’TT i §
ﬁ VR F AR E B AR kA 2 9775 (Paquette, Shinoda, Rabasa Lhoret,
Prud'homme, & Lavoie, 2007) » C57BL/6] “F & *» "$ | BUE A — A4 8 (5% fat)30
it?é#ﬁﬁft*’?%*f% PhECMFH ML TR A LR, R
leptin(Gomori et al., 2007) » ¥ 4 & F "5(45 % 1 & & _lard)4x & 343 CS5TBL/6J /|
EUAT AL 12 3 {50 AP gRT 1X P (5%) 4% & B F W 4r B £ ~PE% P %~ i Pq & #F%5(Shih,
Lin, & Lin, 2008) » *#7 7 i¢ * ekl e > 5 00 AIN-76 5 A E#rqin gz £ @ *
WAELF 9Q0%)AH 0 T ¥ 7 e 0.15% 2 Ff% » B2 F %M ? 3 ikE
2 PR 0 FosLmih X7 539 pg vp- iR % 82 pg #p = fig(Wolford & Argoudelis,
1979) e ¥ 5t 7 T304 RMPp e kRS S B8 A A PF IR OVX Eipik
* Sham 2 ¥ AR FHSE > T AF 4S5 T AFLE T FRES E
o R LIS ORI P A E T rpcE SR g o T OB R
- e 2 M (5%) AR A SF T R IR AR RR TR B P RN B
e B F ] B o
AW S T Y ST

il N “,f P PEREFRRATHERMER P EEH T R IPEF T

i iz g s (Mohamed & Abdel-Rahman, 2000) o - 4 i 35 {5 3 4v L3875 75 E_%F. )
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P g7 i % 5 % 2 (Hormone replacement therapy , HRT)# &g ¥ *% i< BMI 2
£ 75 & (Sayegh, Kelly, Wurtman, Deitch, & Chelmow, 1999) » &4 ¥ & * eh& H %
raloxifene z tamoxifen » ¥ #x L { & H 47+ F ;{fﬂ’ RIS /CE 2 &  a gE I SN
Floeakz o FErRoR R Y B R A pBart R AFRET LG &l
T 5 €3 B FRE F F P OFR DR & (Lindenfeld et al., 2003) o {547 2 opic &
(phytoestrogens)Hf-i¢ &2 Ex 4p 02 » & § o ERa®2 ERB& & it 4 » e 22 3 £ 4
7k > 5 SERMs » £ % sfifck 2 pubifed (o oo > ¥4k % kB & HRT > 5§ p
Zopf L EH ARSI DR "R H e gk 2 ¥ F s 24 (Adlercreutz, Hamalainen,
Gorbach, & Goldin, 1992; Anderson, Johnstone, & Cook-Newell, 1995; Messina,
2002) > TR EE FAPM ORES 4 F oo
2R MY 2 genistein & - At BrpgcE 8L L G F M A

4\ genistein B F U PR AR ~ B0 B TR A~ S TR R 1L~ e ik
FHomo D bW AR ISR P H IR ik ¢ genistein ek R & IR R R

% f 4p M (Verheus et al., 2007) » F]t Ap T bpic 2 ok B Fo o ad 4 F it o gl
*h 4§ Bedp 01 o genistein it 53 #r ] X T insulin 3 ¥ 20 3T3-L1 = 48 75 9% w72 g 7
*¢ 4 & 1¥ % (Harmon & Harp, 2001) » &8 p 57 e 4 1“7 5 7 “f Ak ff'f?‘}w,] 4 0.16%
isoflavone > § % 6 i¥ {4 ¥ &g ¥ % <48 £ (Wu et al., 2004)> A 77 7 © &3 7% 4 0.5%
isoflavone /2 W[ (OVX+IS)4p 3t OVX % » ¥ "8 M8 & ~ T % 02 3§ % [
E R B H B GRS AR 2 H ke T 4 kR 4T % LPL AR -
Ed A R 2 2 IEH Fla drd] g s fE 0 P K “f fs & F A g inlmre b
LPL 2 3 4v *q 3530 4 » % L@ V% 0/ 1 7 :2 4 (Hamosh & Hamosh, 1975) »
¥ - 35 3 3 B C5TBL/6] | B 9F 5 7 "f fé o i1 %% genistein 21-28 % & &L @ 7
‘v genistein 4k & 12 % » T A FF VI REL R o L g iR L s e
LPL mRNA # L& > 3% 5% genistein 59 "2 Frd| 954 & (F% § 2 & ERoAHE
/i (Naaz et al., 2003) » ERa* ERBY ¥ 2 A £7 2 sF#hifd 42 b BF %

o t_L’?;_l Ly

—ﬂ)‘

b ERo s B 4 & 933 #4 % %B(Heine et al., 2000) » ERaz 715
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% | 8(aERKO) |- 8147 #+ 95 2 3| (wild-type) |- ST #{ 4 305 v 5 > 4

T

VE, A & (5 d ERaMELA L & Su 9k mrz 4 2 (8% (Heine et al., 2000) » 7]
pL 48| A =X 7§ genistein %‘%‘E‘ Frglia s e s LPL enif® o i b oy i e 2
A X R E P EerEE AR R L STl 0 1E B BART A 50 ERagL @ 3
rogiie- HIFEL B RasE o
T ,,] 7 4e 0.5% sesamin 2 (OVX+SE)p#ic>t OVX & » H & ~ F % 7p 2

FERRSPEEH Y P EEHFROVXHISE AT 2 HAE Y T
BB AR B MR A R B s TR P HE T EME
e i §wApiT 0 ¥ B ¥ RS 4 > (Sanchez-Mateos et al., 2007) »
ZFAY OVXHIS e s £ 2 e 2057 § 8 R % > F]p sesamin & A if 7| &
isoflavone % E, 4p i efrde Bi® % o § 5 F7 7 F IR A& B ) BA% 4 0.2%
sesamin » 34 € %2 v 4 P s E_% T & & & ¥ B 5(Akahoshi et al., 2002; Sugano
etal., 2001)> ¢ #t > 72 7 3 R ENL 2 ENL ® #t4 4 & 5 M3 crvgige 4 (estrogenic)
3 FurpgcZ (antiestrogenic) % 12 (Mueller, Simon, Chae, Metzler, & Korach, 2004) >
ENL %2 END 5 sesamin ¥ it 2. N34 $ > A X F7 7 4k & sesamin 18 | ¥ & ;% ENL
R BAA R AR o B T0~4277 pg/ml 0 B8 ¢H P B R ENL A A & 7 40
Futgck (v* Frd] MCF-7 ¥z 3 4 (Carreau, Flouriot, Bennetau-Pelissero, & Potier,
2008) » frigisimre P § F . F] 5 ENL 2 Fupgce (t% @ @2 5% ER iv% £ 3
PERLEEN- eh T SRR % B - 415 ¥ ;i: o8 % ; P> sesamin 3w iz f?‘;jgrs L nﬁfg_ﬁg
PR TS 2 5% AE D 5,0 d A=A 4 IR sesamin T & B0 P
i*?’“,fi C57BL6J /| BARE 2 "E3Rrg s o sk 3 £ AT #3086 fhagends 4 4

RS medavet 25 FABFALE- Ko
A~ Z % % B % Bt 4 adiponectin 2 3% § & FE 2 B4R

Adiponectin 5 7 ¥ g e b chim e gk 0 B AT Y BT e A BU(Arita

et al., 1999; Hu, Liang, & Spiegelman, 1996) & A ##(Arita et al., 1999) » 2 3 3f( v
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adiponectin jk & B ¥ T '§ ¥ St R ¥ R U Pn 9% e+ adiponectin mRNA £ LE o
e ki | BUHCSY 0 g ) adiponectin kR T MR A § 1B - B L G R ILiRE
% 2 314 7k s (Yamauchi et al, 2001) » & =07 3 55 % 3 3 0 4 L0k S OVX
AP PR E e Sham % > & % ¢ adiponectin kB G e F hABE >
OVX+SE e & & ¥ 82 5 /& adiponectin J)k & > 2 OVXHIS 22 F &> & % ¢
adiponectin Jk & > B2 A 3 RPN PSRBT £ B(T R <) = B(45 % 4 )k
P gk “f S AP L i e A ¥ 4 5 R adiponectin Jk & 0 AF b 17-B estradiol
{¢ adiponectin ¥ @ & ¥ 7 *# (Combs et al., 2003) > iT kA 7 A A F R { & I+
% ¢ adiponectin Jk B 22 ¥gic2 kR & & ¥ § 49 B (Miyatani et al., 2008) » ¥
-BATALFEDREIENL Y KRTEZ BETE N4 ML % adiponectin
kR FILZ e R adiponectin JE A A W] 5 8.4~ 12.0 2 153 pg/ml > s g4 4
HER AR ;ﬁ (Jurimae & Jurimae, 2007) > A X F ZH F F F R E AT 4P
I G o F IRV v b 2w % adiponectin JE B 0 @ OVXHIV .,/,] 4 0.5%
isoflavone ¥ it @ iFZAZ#E PN 4 MepiEcE a0 FlML A F T 'E o % ¢ adiponectin
H3 EANE BN 4 MepgkcE dsham 2o 5 % adiponectin Jk B VoA X TR G
Fiodl o A8 E R { § e HEF veicE ¥ adiponectin 2. 2 JL (T {4 o 5T
TG 2w s;l;—%f & j% adiponectin jJk & £ % & F B i B G 2 BFendp B o B
4 M8 N adiponectin & & £2 i 4% ~ w7 insulin ~ TG 2 HOMA-IR & LA ¥ §
A9 B (Im et al., 2006) » ¥ — 3545 5 43 9112 % a4 & 3% KK/Ta | &H5 > 9 ¢ %
¥ ke b adiponectin mRNA FREHFRS AL Jf{ ® adiponectin Jk B T 5 &2
insulin 2 HOMA-IR jk & + # 5 4p B (Akagiri et al., 2008) - ## 3 ¥ OVXHIS &
ff OVX 28 57 % # 45 43L& > & 5% insulin 36 & 2 HOMA-IR & 4 = %
g > e E St P R F AL R o BT isoflavone Vv & F sl W § R AR Men
fo 4 0 B aE- b Ap 4 478 T adiponectin JE & £2 & #2(r=0.351, p=0.070) -
insulin(r=0.095, p=0.591) /& &8 ¥ 4p Bf > 3% 5 isoflavone & 2R i = u % @
adiponectin Jk & T ' 5 e I 72 £ 38— 51 G F s MR ©
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BT AZBEMREE R ok FARLEYE

{LEPHFH TR IR E 7 o J R gy A¥AL e B AL
bR w fg ki 0 F 2 480 TC ~ TG ~ LDL-C % lipoproteinB Jk & » 2
*# HDL-C % apolipoproteinA jk & (Brown et al., 1993; Bruschi et al., 1996) > F]* >
REUHA BV IR E I H e AR G

*EF S F I OVXHSE 22 OVXHIS EApfist OVX e F 2% 14 118 >
T AEBFREEL F TG TC i F HDL-C ik & OVX+SE 24 ¥ # »* Sham »
OVX 2 OVXHIS & » pf*t OVX 2H 4r 27% > &+ C57BL/6) /| B4k & /]
0.5% sesamin 2_ % "5 8 "2 Fps 40k 143 {6 ¥ ¥ + 2 & ;& HDL-C># TC/HDL-C
ratio » PP BRI o i3 S ATy 4 2 HDL-C & &~ i 5 ;,;au,iggr]»« N ¥
¢ (Yuhanna et al., 2001) % Fus 275 = (P. Xia, Vadas, Rye, Barter, & Gamble, 1999)
2.t B B g pde A 1L 2 TF R F]phdaipl AT 7 20 sesamin ¥Ho n ?.fiﬁr,‘
£ 5 HEr»x* cHDL F i & ch%3 39 5 apoA-I» &3F% 2 /| % ¥ it & = apoA-I»
FOFR iR & TR apoA-I0 BgF 2w HDL-C JE B ® 7 ¥rd|d A (v 2 2 B (A.
S. Plump, Scott, & Breslow, 1994; Rubin, Krauss, Spangler, Verstuyft, & Clift, 1991;
Tangirala et al., 1999) - Fibrates % &/ + * k' o Pnen& $ > ¥ + 2 HDL-C
10~15% > % — 4% PPARo agonist > ¥ ¥2 PPARo.% & 14 fxds ™ P53k Flenid 4 (5%
4o apoA-T ~ L& #5 v - j2 = (lipoprotein lipase, LPL) » Saku % 4 45 4} # it 53
“ 5 i HDL-C jk & 7 i £.d % f 5 ) apoA-T & % i858 LPL /8 {975k
(Saku, Gartside, Hynd, & Kashyap, 1985) > @ sesamin 7 & 5 # 3 "7% _+ PPARo#
M0 1E* (Ashakumary et al., 1999) » x4 /R sesamin ¥ iy & fribrate § 4p 02 %
* > 1% i PPAROUE @ 3 4e apoA-l1 & IR 2 & LPL ehi®®* » 3@ F 2 5 % HDL-C
ER o

*E T E I OVXHIS EAp it OVX e & B ¥ 2 584 % TGTC 2 HDL-C»

o 0.5 % genistein 7 F i *7 % B T e o Mg amad o i d Ty %
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5 #& ) isoflavone & F i w Fg efaEs vk o AL 4 0.16% isoflavone ¥ A2 ¥ T '3
i i B TG kR » 2% 25885 % TC 2 HDL-C(Wu et al., 2004) - db/db
)RR J 4v 0.02% genistein &L > ¥ AR F ' K0 2 TGTC 2 g%+ 2 o %
HDL-C # HDL/TC ratio (Ae Park et al., 2006) > 1% STZ 3% # o = 8451 >
0.06% genistein 7 iy 53 8 % * ¥ & ;& TG~ TC % & ¥ + 2 & ;& HDL-C(J. S. Lee,
2006) 0 AR 7 ¢ AL epEE 2. OVX e g TC B s & 300 > 47 o Pt fist
(F PR~ B mid &L 7 v 0.5% isoflavone or sesamin) » ¥gjgrk & @ § F o
g RFIR P e
TN RN LR

n¢sl;+%FJ'\)]‘9‘5&m” ez b A4 2 FFA R gt # it 245 Flm $1RiE 4
SIFFA f2 D 2 ? o #4es jp FFA R R @ i~ 99 252 TG 3 fh 2 2 9%
e T RFPFE R SR XRARL RHEFFOREL - 0 7 iR
F&ASFEEY > B O F g 518 AR I~ Fg |4 5F I (steatohepatitis) ~ AFAT it
(cirrhosis) ¥ % #& # 3 5 3% (Cortez-Pinto, Camilo, Baptista, De Oliveira, & De
Moura, 1999; Marchesini et al., 2001; Marchesini et al., 2003) » #3241 #5 %% 3F 5% 39 B 3%
B Fr TR BT R MR BRI R 0 FIL I AR AR AL T

o PgPRSAE BT AR TR ARG VR s~ A F A

=

f P AFIAL PG TR BLIBRRFF A AT A ERE
FOFRN TG 7 BAGE L 5% TV AT N g B AL R Y B #(20%)
uflee 8o RS H 14:F > d B % #F R Sham 2 OVX 2 H 3} TG 3 & § £ %
> 5 6.74%% 6.19% 0w e E TPkl 0 FIMP AR HRY Y RIE T
TR e 3 A g A A1) B S i 4o genistein 2§ 5 (18%) 40 60 12 3 18
AT A E AL 2 0.2%3% 0.4%2. genistein ¥ & F T '8 5FR) TG % cholessterol

7 (Y. M. Lee et al., 2006) » * =t % % % I OVXHIS 2 4p 3> OVX ek F g b

FNTG $ 8 BATET B RAp0 > PN TG 5 £ &4 ¥ 2 2.5% 0 A
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genistein £ § Fr|dFR Pq AR A o

oAy ERY Y ,7’1‘ 4v 0.5% sesamin 2. OVX+SE 2 4p 3t OVX 27 & &
FREFN TG 2 TC 7 £ > &1362 $cB A7 1 % % 4pL > Ashakumary % 4 45 41 49
ffi/,”]‘ 4v 0.2%% 0.5% sesamin 4k & ~ B 15 % > fu Jg B F R 4o AP P impl ¥ LR R
&1 % % & (Ashakumary et al., 1999)- ¥ + &4k & 7 0.2 % sesamin & F T~ *% *g
iRfc & = ¥ % fatty acid synthase # pyruvate kinase /= 2% % L& i 4 > ¥ A
%% T3 & SREBP-1 2 £ > &4 & 5 %y ik & 2 (Ide et al,, 2001) » &7
sesamin & F VAR P dAEL L & 2 BaEF C 2 FE A 24§ F gL BUF
Bt > @0 sesamin 45¥] BUFER AL (R 38FeniT > Kushiro # A 73
H I fEAE chds S B P as AL (BP0 E B 5 3 IR sesamin At £9 B F T ' < B
Pk s A% E mRNA 28 > B FR 4o pphd 52 mRNA 28 - L &
By 92 50 U g s AL 1 f(Kushiro, Takahashi, & Ide, 2004) » ]t 42 p] £_F %)

5 sesamin & F fEATchfe g B b 2 T E T oo IRH ] BURT TS T

AFA Y % BT o sesamin it 49+ 2 R K ol B R * HDL-C k& 2 T %
TC/HDL-C ratio » ¥+ 5 ¢ ﬁ/ﬁ;ﬂ’ﬁ Tl 0 (e AR E R IR st 0 A
L8 ”ﬁ };'baw L enit* ;) {soflavone # ;?';fg‘}i ’?E] Y ;;’/a ™ % ,g%‘r ji-_ /}‘;\ ) {Jl—%\[g FE] ’Jﬁﬁj_%% P4

B;—Fa ’ _ET’); #beln éﬁ,‘]’]_’i]’]’%%’_itgaﬂg o
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A5 A% 2
d — B AN

22

RSN Y R EE EEE A R R SN FRC SRR
AP I i FEAR B o e &7 2YIFpHE 75 9% 375 (nonalcoholic fatty liver, NAFLD)
2 £ % 54 4p B 12 (Abdelmalek & Diehl, 2007; Charlton, 2004) - NAFLD i & 4
Moo P iR AR AT B @ g ORI G R 0 VAR 5 M BRRE I #2 R
r)]?a]if.(Cortez-Pinto etal, 1999) o % M jpf>t § 23 > ?L;‘ﬁﬁa‘- e e RSN
(non-alcoholic hepatic steatosis, NAHS)Z¥ # F i > @ fdr 2 p 24 (Hopigc 2
ATKO /| Bt H T R egrg e A 2 AME T 0k B
MR kL R R E R F - BE & & 4 (Nemoto et al, 2000) > F]pt R 2 2
PR R T ARG IR Rl Moo

WA AFIRG L2 NIEE S E T R G ey A a4 2
aHtRA o wAFF Y &% T0901317 2 intralipid » 8% 4~ 34 % HepG2 ‘wm*e p
TG st » B 972 % 0 B L b e S HL B ALE LR
TG 5 B i 4 o (- HAET e le BB g A A E T

wre N P dEAL & = %% fatty acid synthese(FAS) ~ acetyl-CoA carboxylase(ACC) ~
## 4% %]+ sterol regulatory element binding protein-1 (SREBP-1)~TG & = & & fi¥ %
glycerol 3-phosphate acytransferase (GPAT) % JL& &% } H fpinfi 3 i fE 2
acyl-CoA oxidase (ACO)#% L& » MHP & 5 Frq|fqirph 2 & & (8% 2 iR hEk

F L iT® 2 90% o
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Y I
HepG2 cell
24 hrs
Model I Model II
T0901317 50 nM Intralipid Spl/ml
Incubate with samples Incubate with samples
lTreatment 48hrs
RT-PCR RT-PCR

Fas ACC, Aco @l TGassay  HE) N
GPAT, SREBP-1

Western blot
FAS

F g R
(- ) * #2"FJ% ‘m*e th(Human hepatoblastoma G2, HepG2) 2 %
HepG2im#z k p & 1 #74 F ¢ « (Bioresource Collection and Research Center,
BCRC) - i# * HyQ DMEM/HIGH GLUCOSE % % ;% (Hyclone) > p 74 mM
L-glutamine ~ 4.5g/L glucose » ¢} 4t fetal bovine serum 5% (Hyclone ) ~ 1%
Non-Essential Amino Acids (GIBCO) ~ 1% L-glutamine (GIBCO)% 1%
penicillin/streptomycin (GIBCO) ° #-iw#2 12 % >*10 cm dish® - #2 % §§ (Thermo)
B AIFITC ~ 5%CO % & fo-k & F > » k48 ¢ 4o » Bl | Methyl

4-hydroxybenzoate (SIGMA) o = ® T 33 &% - =X > 'wP £ K {$ & (7 w2 BN o

(=) e
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i# % § % Trypan Blue 41 » 7§ 7~ imos g4 4 SRS s B
(Nikon) 35 s 33+ fcdf - en R 8o 7 8 ovim e 2 AP35 75 5 o B~ 20pl 2 o ve R
/0% 4c » 80ul Trypan Blue (SIGMA) ##1 % » 1t 3 vn B v~ e

G4 F g R K 100 B L § R (0% Homl) -
(

I

) fmre 4k

Hetm ¥ F % 12 1000 rpm s 5 448 0 G55 b iR 0 i~ 12 7% DMSO
(SIGMA)4c + 93% #7i#2 & el ¥ el A 3 RR L3533 s LB~ 1ml A %1
EAGER o B g WAL Y -80°C overnight 0 PR X 4 0k A~ R

I R A

Ho&ERAE 2 BE

(= ) Sesamin : p Cayman chemical FE{F o & + & 3544 > % & =95% > & &Pk FH
% > 4% DMSO i3 f# o

(= ) Enterolactone : p Cayman chemical P8 o &~ F & 5 298.3 o Jn & e & L #

P

v FFeRAT o R~ B HEREG A

(=) Genistein : p SIGMA B o ~ 3+ € 5 270.27 > §1* DMSO ;3 f& »

(= ) Alfalfa EA extract : oA E HRERRBETHRIRE  SARMNY
CHE  p oM HFLPHEE - BFhE 554 45-80C  IERisl
A RICEBPN LR R e a BT UAEPESE L N &
¢ fig (ethyl acetate, EA) %P~ 5P il R BRIRMFT 3018 - J17% 8 47
LLRES Ea

()YamEAextract : d Bl S+ F R 7 ERPTHRZH/E &L SR
BLo BB (B e L 0-80C MR RIS E AL IC RN E ZEC% R
FECIS L BT S B ks 0 L2 fie fig (ethyl acetate, EA) ¥ B~ > %
P GERR R ITI 0 RS I BEIEWRE

(=) T0901317 : p Cayman chemical p#£¥ - % — #4 LXR ligand » + & 5 481.3 >
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B R =98% > & du sk FE o f1* DMSO % f# o

(< ) Intralipid : % 10% intralipid 2 & 7 3 100 mg/ml soybean oil ~ 12mg/ml
phospholipid ~ 22mg/ml glycerol anhydrous » # # soybean oil ¥ triglycerides
% 7% linolenic acid (C18:3) ~ 51% linoleic acid (C-18:2) ~ 23% oleic

acid(C-18:1).» & 7 4¢fr?g "»fk 4%stearic acid % 10% palmitic acid

B e 35 5 A1 (MTT assay)

14 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT ;
SIGMA) 2 2 » %X B didimbe ¢ ¢ Ak S48 dehydrogenase B/ » @ & 24 %
¢ formazan A2 4 o % 550nm F B Bfr o fI* L F E KPR e GRS o F G
Hmie AR 5 0 A 4 dhformazan £ A% S > TR E Nmie g EF o 063K Y &
B well p Ffd 2x10* B fmve > 5 24 ) P PERTS 2 B AR 0 L T e dF
3R R R SR A I 3K A8 LB A AR b s
60 Wl MTT ;3% (0.5mg/ml) ** 3 & 8¢ & & 2 /| B> & {8 4 » 100 pl isopropanol
with 0.04N HC1 & J& %) 30 4~ 48> & * shaker s=dE 44 & 173 f2 e > & 13 ] * ELISA
Reader (TELAN) 12 550nm 3 B~v3 & (8 » 12 855 27832 % jf fo% 2. v % (8 % % &
2 (100%) » £ 1 F B w2 vk @i“,f MR EZ BGEE > U d e 2 ¥

;Jr:,‘ﬁA,\LL °
i~ fmre o Fev FE R R E

(=) Mk F-0 F i P~

Bz f53 6 wellplate ® - R & 5 5x10°/well » & BB Bhk 22 (715 > &
2 ¥ medium > 12 7k PBS wash % = > #-PBS w3z > 4v » 200 pl 2 cell lysis buffer
¥ 37k} Sminc #wre £ T o % ~ eppendorf s 12 14000g ~ 4°C &g~ 10 min » B~
FFiRp R 0 FER > A KR ATeh eppendorf #t -80°C B F o

(=) 39 Tz
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i * Bradford method -

Fov TS & g

Ed o A 595 nm R &

t G250 & $ev

1

P

s g ﬁ'&rﬁ ml:,\li( » I 1% lé' ,P

$t T E = j2 1* Coomassie Brilliant Blue G-250 ¢ &
£15 0 G250 ehpEd €l d RS G

%% = BSA (SIGMA)

254k g AR B & 2 k&4 » Coomassie Brilliant Blue G-250 12 £ 323 » F &1

A B8 0 k& 595nm R Tk kB o v S BSA RUNARFE G SR 1 R R

R0 FER (ng/ml) -
B0 FARE Mg

v kAR (pg/ml) 0 5 10 15 20
0.1mg/ml BSA (ul) 0 25 50 75 100
DDW (ul) 400 375 350 325 300
Bradford (pl) 100
AEs (pb) 500
B~ fnre N Z B b g 7R RI T
BRI % — & o 32407 B 50 ul k&40 ~ 96 well plate ® > £ 4c 200 pl

F A > F uPEm 10 248 (v2 £45 0 @ % 7 8 % 2 34 (Randox) » 1

Enzymatic CHOD-PAP method /B] %_» 4 & 500 nm - §|* triglyceride calibrator

standard (Randox) #— %4 & - R 548 PBS T 4k S840 - f1* ) 3E
B HER o

£~ % mRNA £ ¢

(=) lm®% RNA 3¢ B~

M AT T A G R P o e R A S 1x10%well s 2N E & B IR R
K150 i P RIE 48] R - e s % R 805 0 11 B 11X PBS
FieA F hig & 0 4o~ 1 ml TRIzol reagent > 353 #5535 A # w22 5 f2 0 38
FESAS > BB RS ILSmdre § oo gt R4 » TRIzol reagentsH 8 25 15
RO > F 4v » 0.2 8 F4 chchloroform » iR £355 15 > JIZI RT3 2045 > i3 7%

Fmge &R FEFEIL A 4T 12,000 rpmagc 154 48 0 oo (8737
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=%

g Rk B BRI Mg F > FRAPTTIRYE A G K 0 e
1B b R % R & R chisopropanol 0 AR £353 0 FRFE104 418 0 Y
4°C 12,000 rpmats 154 48 > #% %J Gk M mlET0%IFRE G RNAC R F - #
“f T0%EpE 16 » FRNACHE $ 9% ¢ » 11 i £ <7 DEPC-H,Ow ;3 RNA » ] £ O.D.260
1A QDog3k B T ERNAKER 2 BB o
(=) % - "% cDNA & =

P~5 ugeRNA*0.2 mlengs 4 > £ W DEPC-HO#-R 48 1 13 plis 40 ~ 1l
10 mM oligo-dT primer » £ % 3t70°C 4c #1104 45 {8 g 7Kz > £ 4 > 4ul 5X
MMLV-RT buffer ~ 1 ul 10mM dNTP % 1pul 200 U/ul MMLYV Reverse transcriptase
(Promega) > 1125°C F 104 48~ 42°C & 504 450 B {890°CF BS54 484 1 F
Moo F A& Bkt 10448 > 4~ 1 ul 2U/ul RNase » *+37°C 7 5204 48 0 %
&% - IcDNAZ & o
() F #E4p=-F & pr:2 47 ¥ & (Reverse Transcriptase-Polymerase
Chain Reaction)

PR S ok #eDNAGE & 3 5 50 ng/ul s Pif B cDNATE 5 5598 > 40 » 5l
10X Taq buffer ~ 1ul 10 mM dNTP ~ 3’52851 % (% 10 uM) & 1ul > % 0.5 pul 5U/ul
Taq DNA polymerase (Bioman) 12 j=* ‘;%]'”: =R HR-RREAAT 250 plre T aE iR e

CREPFAGF B FRERAEUISNEFRHIARFIBRZEAY
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[ primer & 5]

# 7] (GENBANK)

B 7)(5°>3)

FAS (NM_004104)

ACC  (NM_001093)

ACO (NM_007292)

GLYCEROL
3-PHOSPHATE
ACYLTRANSFERASE
(NM_020918)

SREBP-1
(NM_001005291)

GAPDH
(NM_002046)

TGTTTGAGTTCGTGGAGCAG

AACTCCAGGTTGTCCCTGTG

CAAGAAGCAGGCAAACATCA

GACAAACTCAGCGGGAGAAG

GAACTCACCTTCGAGGCTTG

CAGCTTCTCCCACAAGGAAG

AGTGAGGAATGGGGTGAGTG

CAGTCACATTGGTGGCAAAC

CGGAGAAGCTGCCTATCAAC

GGTCAGTGTGTCCTCCACCT

AAAGGATCCACTGGCGTCTTCACCACC

GAATTCGTCATGGATGACCTTGGCCAG
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[PCR F fiis 2

=

!

29 F gt cDNA % £
GAPDH o4 . 5448 203bp

94°C 304 ~ 60°C 304 ~ 72°C 304, > ¥ 191 ¥ %
72°C > Th &
4C > F et
FAS  o4C 5048 412bp
94°C 304 ~ 60°C 304 ~ 72°C 304, > 261 ¥k
72°C > Th B
4C > F kot
ACO 94 504 438 bp
94°C 304, ~ 60°C 304, ~ 72°C 304, » %25 7k
72°C > 1A B
4C > F et
ACCa  94°C > 544 301 bp
94°C 304 ~ 60°C 304 ~ 72°C 304} » 281 %%
72°C > Th &
4C > F et
GPAT  o4°C » 54048 301 bp
94°C 304, ~ 60°C 304, ~ 72°C 304, » %261 %k
72°C > Th &
4C > F et
SREBP-1 941 , 54 43 380 bp
94°C 304, ~ 60°C 304, ~ 72°C 304, » %271 %k
72°C > Th &

4C F i ok
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# ~a > B2 (Western Blotting) 4 47 s e b Fv F & IR

(=) lm¥e Fv B~

#-imre A6 wellplate® » R R 5 5x10°/well » = RBF sk 22 (718 > 3
Emedium > ™2 /kPBS wash® =t » #-PBSw§z » 4c » 200 pl2_cell lysis buffer & »+ ik
+5min s #wr 2 T » B »eppendorf > 1214000g ~ 4°C 4w 10 min » B+ iR iR
-0 FER > A %% Fvdheppendorf*t -80°C 75 o
() 35 FERTE

o L G o

#-1k &2 5x loading buffer (7 10% B-mercaptoethanol) ) 1:4 |323 & & » 3¢
100°C F 104 4> = TR 300k o LR 7R -
(= ) SDS-PAGE "} %8 9l %

T 2 pe s G AL

8% separating gel 5% stacking gel

ddH,O 4.6 3.4

30% acrylamide mix (BioRad) 2.7 0.83
1.5M Tris-HCI (pH=8.8) 2 -

IM Tris-HC1  (pH=6.8) - 0.63
10% SDS (SIGMA) 0.1 0.05
10% ammonium persulfate (APS) (SIGMA) 0.1 0.05
TEMED (SIGMA) 0.006 0.005

¥ :ml

10%APS ~ TEMED 2 s 4 » o
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fe @l Separating gel ** Z R TR £355 5 I r TARE B 0 10 O5%IFH A
FHAERELRT S Fr 2R o RS o fe Y Stacking gel > 2 2 TR
£393 >3~ A B ¢ stacking gel 3% separating gel 2. F T3~ i FR

*REEEH f i R AT AN Y 0 RE R A % (running buffer) % & 4c

R TR o

(1) T ie

#-% & ~ 2 protein marker ;L » T AR PR AT o AT R 60V BT A
Rk Aot & B A (stacking gel)? o fFik A » 4 3 AR (separating gel)
FRTRAI 120V S 4 PR - marker BB (S Wi Tk o BFEE R

I
RN

() Hv %“ & &~ #& & (Electroblotting)

P-if % ~ ] PVDF (nitrocellulose)® > + 12 methanol Z /&S i 1 ~ 480 £ 11
7 7 (transfer buffer)i* i3 ",/]cf methanol > ift fr = &g 3T » T AR Y o g B
RENEAY T A A LSRN SPVDF W 53 kv TR AL DA
(SDS-PAGE geD)~ gL & 2P 2 ¥ § F i e HE R~ H P > 12 350 mA
fEE 00 A 4a 0 EEP R {8 > B~ PVDF "¢ -
Transfer buffer % # : fiz & P¥ methanol {8 4c » L L3 &7 = 2 o

Transfer buffer A
900 ml H,0,
303 g Tris base
144 ¢ Glycine
100 ml methanol

(<) =% & £ 4 17 (Immunoblotting)

#-f &7 = = 2. PVDF%- % *tblocking buffer (5% non-fat milk in TBST) i+ % 2
# 2 M (non-specific antigen)F/m cfe %7&] > T H T IER 1] BF o H "$ blocking
buffer » 4v » it § HFrif2 - Hiikl > 4°CF Jsovernight = ¥ ¥ " TBST 254 48

3550 0 2 fa e M F AP mdak 0 3R T F B 2 15 R TBSTi
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#%54 483-55 > 41 * enhanced-chemiluminescence (ECL) % 3022 = i b % 5 b
f% % HRP (horse radish peroxidase):& (7~ i » & 2 J » 1 11 Kodak Biomax light
film% # >*PVDF membrane } £ (/R H Hch b » AP 6TV EF PG - B2
ek 5B RREP 2~ R R ¢ > M Image JHi A8 BoF - BbandZ B R 4o A 4T L
g e

() FAS (Fatty acid synthase)iP| &_

AR R R - B fpd = bkl
monoclonal anti B-actin Anti-mouse IgG
B-actin (1 : 10000 #1¥) (1 :3000 %)
(SIGMA) (SIGMA)
Rabbit anti-Human FAS Ab Peroxidase anti-rabbit IgG
Human FAS (11000 ) (1 : 2000 #1¥)
(abcam) (SIGMA)

37\ jb;'LA\—%ﬁ.
FXFHREFTZEA > S5 Y W mean+ SD & 7 o F B #p 4 SPSS 14.0 #t
BE 7447 > fU* Studentt-test & 2 2 2L B > F p< 05 > &7 53+ E &

FAE
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Ay = A8 P
r}, - B ‘= .a:
— A} \\‘P

T o0 Bt MR 62 A% HepG2 dm e 73 78 5 2 B8
OB AFEL Y TR Y hiF PR AL R 20 9 1Y HepG2 fm
A S 0 M7 kR 2 R A 22348 HI(T0901317 & intralipid) % F 33 % 48 /| p*
oo 1 MTIT Bl @imfe G5 o Fok® Lthhiri * kR ¥ 72 P Pz 2
ERTL R A e ol R SRy
AF BT F P 8RR e TG 3 e 2.3 8 A » T0901317 50nM %
intralipid 5 pl/ml ¥ # 32 %8 HepG2 %% % 7% 5 (B 5-1 (A)) °
(= ) 5ul/ml Intralipid & 3% % | 2. 3¢

LAtk & Pk B ¥ HepG2 % 35 7% 5 4o @) 5-1 #1757 » Sesamin 100uM 7%

oo

B 80% (p<.05) 0 H-E R E ML S0 UM 2T o 2 B B R g i 5 () 5-1

(E)) ; Genistein 50 uM 7 7% & ] 86 % (p<.05) > @ kB % (T 25 uM 11T » %

S

7 B 8w 5% 5 (B 5-1 (F)) 5 Enterolactone 0~100 uM ~ 5 % 7 2 L% ¢ B2 fig
B4k B 0~200 pg/ml % # B8z 35 F (B 5-1 (B~ C~D)) -
(=) 50nM T0901317 7§ 3% % & 2. H5-3"

LR &7 Pk R ¥ HepG2 Mm% 73 7% 5 4o B 5-1 #1757 ° Sesamin 100uM 75
B 83% (p<.05) ) KB R E NG S0 M T 0 Y 2 R e i E 5 (RS-
(E)) ; Genistein # 50 uM 5 7% 5 4] 76 % (p<.05)> @ JE & "# M3 25uM 1T
® B8 e 13 % 5 (B 5-1 (F)) 5 Enterolactone 0~100 uM ~ 5775 5 2 L e i e

g 5 B4 kB 0~200 ug/ml ¢ # ¥ 8w 35 X (B 5-1(B~C-~D)) -

R v B Ptk S H2 4R A HepG2 % p = o4 b in 3 £ 2

\\\

B 2R
2]
A E 41 T0901317 &€ 50 nM & intralipid 5 pl/ml 3£ % HepG2 w2 p TG

Bt PRERS Mg E SHo R AE 2 SRR A 48 [ B LE £ 3 R
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HepG2 w2 p TG 7 & > B 5 4B 5-2 #77F o
(- ) 50nM T0901317 % 3% % A2 H 7

T0901317 50 nM ek B Ap st > BE VA mre h TG 7 8 i 2.4 &
(P<.05) #HA A RHEZFAEZ ERER > EFFR25uM 2 50 uM
sesamin Ap TRl > TV R EF T F e p TG 2 £ 4 % 5 19%% 33% (p
<.05); gensitein 25 uM g F T "t fmfe N TG 7 £iF 13% (p<.05) 2 12.5uM &
MEP Swe ) TG 5 £ 5 ENL 1 uM 4p ot fljicie ™ 7 ¥ % % ) TG 3
E 1% (PE<05); LEZ FT R REFAPRTTIFELEFE Do p
TG 7 £ (¥ 5-2(A)) °
(=) Sul/ml Intralipid 4 2% % | 2. $-5¢

Intralipid Spl/ml ek R Ap 3t drdlie s lgF +H Lmie N TG 2 & > £ 45
(p<.05) > F4 -+ 25uM % 50 pM sesamin > w2 p TG 7 £ F T "% 8% > @
#E S0 uM B E T % 56% (p<.05); W E Y o fe figF 4k A 2550 ug/ml

wiz TG 7 £ F T " HER dpERAT e s BT R0 23 2 39% 0 (e i & 50

png/ml £ ¥ £ B (p<.05);ENL 100 uM Ap** e g F T " me p TG 7 £
39% (p<.05) > e 1uM £ B F B TG 7z £ ; genistein 25 uM 4p 3 {1 e &
T TG 5B 17% ARSI F LR Lo e iy ¥ Ap Rt

Hpce g B Fore 0 TG § £(F 5-2B)) -
£~ SAEde epick 9 12 Bk A 5 HepG2 % P #q W5k 1% S &

mRNA % 3£ 2z §2 58

,\,’a———»-

g b F % 0 % R 5 sesamin ~ genistein ~ enterolactone * 7 7 ¥ ¢ fhe
fadidr % 3 BEFR HepG2 m%e p TG 3 R efma® » 8- K37 H 82 % -
(- ) Fatty acid synthase(FAS) mRNA # L&

T0901317 50 nM i3k & AR #3412 > B ¥ 3 4v 72 . FAS mRNA % 1R

B oE242P<05) F &S A RAMEL KR AL ZERES ESFR25uM 2
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50 uM sesamin 4p 3 ke > W F R FAS mRNA £ IR a4 > 50 uM & >
61%:E % ¥ £ B (p<.05); gensitein25 uM % 7 7% 5 ¢ i ¢ fig 5 4 50 ug/ml 7~ ¥
%5 s N FAS mMRNA £ L8 4 6] 5 27%% 44% (p<.05); £ 4% & 4o ENL
IpM~ Lo pee fa%d 25 2 S0pg/ml~ & % 7 © fee fa 54~ 25 pg/ml & & B¢
FH e p FAS mRNA % & (B 5-3) »

(= ) Acetyl-CoA carboxylase(ACC) mRNA # L&

T0901317 50 nM ik /& Ap 3t 47 4] 4> B ¥ 3 4c bm % b ACC mRNA 4 &
520% (p<.05): F#HF 2 FAMEZ R AEZ X FRE L E 5 F R 50 uM sesamin
% 25 uM gensitein AP ke s ¥ VB F R w0 ACCmRNA £ & » 4
BT T E 44%% 33% (D<.05): W E T o he fa X B4 25 2 50 pg/ml 4p s 1

e v b g ACCMRNA 2R 0 & %] 5 41% ~29% » e @& 33t &

i

£ B ENLIpM- L2 e fig 54 25 2 50 pg/ml 4p it flcie ' A5 £ 8

‘w2 & FAS mRNA % 3L & (B 5-4) -
(=) Sterol retinol element binding protein-1 (SREBP-1) mRNA # 3. &

T0901317 50 nM 9k A 4p #3341 e > BF % 3 40 ' % B SREBP1 mRNA 4
FE26E (pP<05) §HF 3 FRE2ZHRAB2Z ERERZ > SEFM25uM 2
50 uM sesamin 4p $ 3T lgc ke > ¥ ¥ A F R ° SREBP1 mRNA £ & > & &g
38%% 55% (p<.05) ; genistein 25 uM % 1 7 7 ¢ fh e fig 5 B4 50 ug/ml 7~ ¥ &g
% 7T %% 'wfz N SREBP1 mRNA £ & > &4 B 5 16%% 41% (p<.05)°ENL 1 uM -~
LT i e fig ¥4 25 2 50 pg/ml 4p 5T e 0 fmPe . SREBP1 mRNA # .8
7 T % B 50 pg/ml iE fE A £ B (p=0.074) f 25 ng/ml A E A F L B (F
5-5)

(=) glycerol 3-phosphate acyltransferase(GPAT) mRNA # L&

T0901317 50 nM &7k & 4p 3t 34 2 0 B % 32 8w 0 GPAT mRNA %
FE FHRSARHEL R AL L RELZ RS FRTIRATERFE W
"z . GPAT mRNA # & (B 5-6) -
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(7 ) Acyl-CoA oxidase(ACO) mRNA # &

% T0901317 50 nM =58 & s dp 3t i) e & B F 82 P w2 . ACO mRNA
FHREFHSARAELBRAEZERE R BEFRAPFEITN FETF 50
UM sesamin ¥ & ¥ 3 ¢ ‘w72 f ACO mRNA % L8> ¥ £ 116 % (p<.05); genistein
50uM 2 ENL 1 uM ‘m?2 p ACOmRNA £ RE» 7 + 2 g% > 2 % 5 64%3%
20% > L AEFLE o FEE LEC L S 252 S0pgml F A I EE
% . ACO mRNA % L2 (B 5-7)

A intralipid Spl/ml sPf-38 T > Ap#EGAT A 2T ' we 0 ACO mRNA % L&
5% L@ PHEFLR -F P A RAME LB AL E R LS F W25
50 uM sesamin % 2550 pg/ml 5 F F ¢ fh e fig F PP Ap RO fl g e mie . ACO
mRNA £ & % 7 + 2 6% > ¥ & 50 uM (or pg/ml)iE &g F 3 e > 2 %] 5 50%
2 74% (p<.05):ENL1puM % 100 uM fn% A ACO mRNA £ B4 1 ¢ 2 048
Foo w65 39%% 40% 0w A A F LB o genistein SO0 UM % L#E T fE e fig e
25 2 50 pug/ml % & & F P A ACO mRNA 4 7L E (] 5-8) «

B~ B b HepigcE 842 4k A ¥ HepG2 fm#e p FAS £ I E 2. 32 58

T0901317 50 nM 73k & AR >3 741 e » B F 3 4o fmse b FAS 36 F 4 3
B2 14RPE<05) §HKF 2 RAEZ LSRR s AE 2 L P33
% BEFM25uM % 50 pM sesamin ApF T flgcke > 9 G 0 FAS 39 B4
BB AEF > 50 uM E R F T 'F 34% (p<.05) 5 gensitein 25 uM ~ B F T ¢ e
fa 547 25 2 50 ug/ml ~ Lo fe fig 5 50 pg/ml Ap gt 1l T BT R R
‘¥z ] FAS 3¢ T4 E A 5 5 36% -~ 41%% 53% ~ 40% (p<.05) ; ENL 1 uM

_;{E &g% F‘é F\ FAS _g‘\é ?ﬁ(% ﬁ-’i(g] 5_3) °
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>
=

140 | — 140 | == ENL + Intralipid 5 pl/ml
L intralipid (ul/ml) - BN ENL + T0901317 50 nM
~ N 70901317 (M) 3 10l
O 120 4
= —
€ S
o O 100 —
Swl 1 3 T T
N * o
° XX sof
S S
S g
>
= eof Z eor
o a9
©
© =
S nf > 40t
] ]
e s}
20 + 20
0 0
0.0 50 100 0.0 500 2000 0.0 1.0 10.0  100.0 0.0 1.0 0.0 100.0
(M)
140 | . 140 [ .
[ Alfalfa EAE + Intralipid 5 pl/ml [ Yam EAE + Intralipid 5 pl/ml
— W Alfalfa EAE + T0901317 50 nM — BN Yam EAE + T0901317 50 nM
S 120 S 120
IS c
8 10 — T T 8 100} A, G T
u“— “—
[S) et o R
X s8of X 8o
S S
2 2
= 60t 2 ef
e i)
8 8
> 40t > a0f
© ©
o
20} © b
0 0
0.0 500 1000 2000 0.0 500 1000 2000 0.0 50.0 1000 2000 0.0 50.0 1000 200.0
(ng/ml) (ng/mi)
40| = sesamin + Intralipid 5 pl/ml S genistein + Intralipid 5 pl/ml
— Il sesamin + T0901317 50 nM — HE genistein + T0901317 50 nM
© 120} B 120}
=4 =4
= =
: c
O 100 — o
° T -
S} S}
8 wf S
S S
2 2
= 60 =
i) e}
8 <
> 40t >
© ©
o s}
20
0
0.0 250 500 1000 0.0 250 500 1000 0.0 125 250 500 0.0 125 250 500
(uM) (uM)

B 5-1 T0O901317 ~ intralipid 2 £ {5 4~ [ ¥picF & H#k 2 {iFmve 35 5 2 B 58
(A)T0901317 ~ intralipid (B)enterolactone(ENL) (C) Alfalfa EAE (D) yam EAE (E) sesamin

(F) genistein

Fig 5-1. Effects of T0901317, intralipid or phytoestrogens on viability of HepG2 cell. The cells
were treated with Intralipid, or T0901317 (A), 5 ul/ml intralipid or 50 nM T0901317 plus
enterolactone (ENL) (B), Alfalfa EAE (C), yam EAE (D), sesamin (E), or genistein (F), for 48 hr.
Values are means = S.D. Data were analyzed by Student’s t-test, n = 3. *Significantly different

from the induced group. (p < .05) §Significantly different from the control group. (p <.05)
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300
1 T0901317 50 nM ( — )
1 TO901317 50 nM ( + )
250 +
=
-
el
o I
w— 200} T l
5 1
. T . l
2 %
& : B
= 150} T .
c
3 il
o
Q 100
O
|_
50 |
0
Ctrl 25 50 125 25 1 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE
(uM) (ug/ml)
700
1 Intralipid 5 pl/ml (—)
600 | | 1 Intralipid 5 pl/ml (+)
= i
+= 500 | l
o 1T T
o T l
=2 400 |
Ser &
—
c
2 soof : INE
o
5]
D 200t
|_
100 H
0

Ctrl 25 50 125 25 1 100 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE

(uM) (ng/mi)

Bl 5-2 Efudr it 2 S Fmie p 2 fey 9 g 3 BB

Fig 5-2. Effects of phytoestrogens on cellular triacylglycerol (TG) content in
HepG2 cell. The cells were treated with medium containing 50 nM T0901317 (A), or
5 wl/ml intralipid (B), and different concentrations of phytoestrogens for 48 hr. Levels
of cellular TG were normalized by cellular protein and are expressed relative to those
of Ctrl. Values are means = S.D. Data were analyzed by Student’s t-test. n=3.
*Significantly different from the induced group. (p < .05) §Significantly different
from the control group. (p <.05)
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Sesamin
Genistein
Alfalfa EAE
Yam EAE

ENL

25 50 25 1 25 50 25 50
T0901317

Ctrl

O ™

GAPDH
500
= 1 T0901317 50 nM ( — )
O [ T0901317 50 nM ( + )
S 400}
R
o
=
L 300 i
= |
&
%
E el T i T T
T
O *
n_ k
<
O 100t
)
<L
L
0

Ctrl 25 50 25 1 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE

(M) (ug/ml)

B 5-3 E4E 4 Mepisc? 2. @444 T0901317 3 2. "+ m?& » FAS mRNA # 3L E ¢
L

Fig. 5-3 Effects of phytoesterogens on the mRNA expression of fatty acid
synthase (FAS) in T0901317 stimulated HepG2 cell. The cells were treated with
medium containing 50 nM T0901317 and different concentrations of phytoestrogens
for 48 hr. Cells incubated with medium only were the negative control (Ctrl). Cellular
RNA level was determined using semiquantative RT-PCR analysis. Amounts of FAS
mRNA were quantified using GAPDH as an internal control and are expressed
relative to those of Ctrl, which are designated as 100. Values are means + S.D, n=3.
Data were analyzed by Student’s t-test. *Significantly different from the inducer

group. (p <.05) fSignificantly different from the control group. (p <.05)
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y Ly
£ 5 i T
E o 5 "'EJ
] c 4 ©
0 = u=
] o o = =
_ 25 50 25 1 25 50 25 50
| =
O T0901317
ace il
300
= 1 T0901317 50 "M ( — )
@) 1 T0901317 50 nM ( + )
w— 250
)
E)Q
E 200
@
> l
& 150+ & l
E T l
I *
0O 100} — *
o
<
O
o 50 |
O
I
g Ctrl 25 50 25 1 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE
(uM) (ng/mi)

Bl 5-4 254 PepgcE 20 & 4 T0901317 34 # 2 37 m#z 0 ACC mRNA % L §
s 38
Fig. 5-4 Effects of phytoesterogens on the mRNA expression of acetyl-CoA
carboxylase (ACC) in T0901317 stimulated HepG2 cell. The cells were treated
with medium containing 50 nM T0901317 and different concentrations of
phytoestrogens for 48 hr. Cells incubated with medium only were the negative control
(Ctrl). Cellular RNA level was determined using semiquantative RT-PCR analysis.
Amounts of ACC mRNA were quantified using GAPDH as an internal control and are
expressed relative to those of Ctrl, which are designated as 100. Values are means +
S.D, n=3. Data were analyzed by Student’s t-test*Significantly different from the

inducer group. (p <.05) TSignificantly different from the control group. (p <.05)
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- £ < H

8 6 & = >
_ 25 50 25 1 25 50 25 50
8 T0901317

SREBP1

1 T0901317 50 nM ( —)
1 T0901317 50 nM ( +)

[5)]
o
o

400

i

|

300

200

100

SREBP1 / GAPDH mRNA level (% of Ctrl)
}_| *
h*
-
T
-

0
Ctrl 25 50 25 1 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE
(uM) (ng/mi)

B 5-5 E e d~ [ epipcE 2. 8 $1 4 T0901317 3% # 2_ 3+ w2 . SREBP-1 mRNA # 11
£ g

Fig. 5-5 Effects of phytoesterogens on the mRNA expression of sterol regulatory
element binding protein-1 (SREBP-1) in T0901317 stimulated HepG2 cell. The
cells were treated with medium containing 50 nM T0901317 and different
concentrations of phytoestrogens for 48 hr. Cells incubated with medium only were
the negative control (Ctrl). Cellular RNA level was determined using semiquantative
RT-PCR analysis. Amounts of SREBP-1 mRNA were quantified using GAPDH as an
internal control and are expressed relative to those of Ctrl, which are designated as
100. Values are means * S.D, n=3. Data were analyzed by Student’s t-test.
*Significantly different from the inducer group. (p <.05) §Significantly different from
the control group. (p <.05)
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Sesamin
Genistein
Alfalfa EAE
Yam EAE

ENL

25 50 25 1 25 50 25 50
T0901317

Ctrl

300
1 T0901317 50 nM ( — )
1 T0901317 50 nM ( + )

250 |

200 |

|
JoT |

GPAT / GAPDH mRNA level (% of Ctrl)

50
0
Ctrl 25 50 25 1 25 50 25 50
Sesamin Genistein ENL Yam EAE Alfalfa EAE
(uM) (ng/mi)

B 5-6 & {54 M epigc 2 20 8414 T0901317 3% 2. "+w?e b GPAT mRNA # ;L&
s 38
Fig. 5-6 Effects of phytoesterogens on the mRNA expression of glycerol
3-phosphate acyltransferase (GPAT) in T0901317 stimulated HepG2 cell. The
cells were treated with medium containing 50 nM T0901317 and different
concentrations of phytoestrogens for 48 hr. Cells incubated with medium only were
the negative control (Ctrl). Cellular RNA level was determined using semiquantative
RT-PCR analysis. Amounts of GPAT mRNA were quantified using GAPDH as an
internal control and are expressed relative to those of Ctrl, which are designated as
100. Values are means = S.D, n=3. Data were analyzed by Student’s t-test.
*Significantly different from the inducer group. (p <.05) §Significantly different from

the control group. (p <.05)
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& n
[ ==
E fomerus
c &, & 0
@ 8
3 S & = ¥
_ 25 50 25 1 25 50 25 50
O T0901317
400
1 T0901317 50 nM ( — ) ‘
350 N 1 T0901317 50 nM ( + )
300

250
200 J:
150 | J;

100

ACO / GAPDH mRNA level (% of Ctrl)

Ctrl 25 50 25 1 25 50 25 50
Sesamin Genistein ENL Alfalfa EAE Yam EAE

(M) (ug/ml)

Bl 5-7 E s e d 2 & #% T0901317 34 # 2 w2 . ACO mRNA # L E
s 38
Fig. 5-3 Effects of phytoesterogens on the mRNA expression of acyl-CoA oxidase
(ACO) in T0901317 stimulated HepG2 cell. The cells were treated with medium
containing 50 nM T0901317 and different concentrations of phytoestrogens for 48 hr.
Cells incubated with medium only were the negative control (Ctrl). Cellular RNA
level was determined using semiquantative RT-PCR analysis. Amounts of ACO
mRNA were quantified using GAPDH as an internal control and are expressed
relative to those of Ctrl, which are designated as 100. Values are means + S.D, n=3.
Data were analyzed by Student’s t-test. *Significantly different from the inducer

group. (p <.05) fSignificantly different from the control group. (p <.05)
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Fig. 5-8 Effects of phytoesterogens on the mRNA expression of acyl-CoA oxidase
(ACO) in intralipid stimulated HepG2 cell. The cells were treated with medium
containing 5 pl/ml intralipid and different concentrations of phytoestrogens for 48 hr.
Cells incubated with medium only were the negative control (Ctrl). Cellular RNA
level was determined using semiquantative RT-PCR analysis. Amounts of ACO
mRNA were quantified using GAPDH as an internal control and are expressed
relative to those of Ctrl, which are designated as 100. Values are means + S.D, n=3.

Data were analyzed by Student’s t-test. *Significantly different from the inducer
group. (p <.05)
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Fig. 5-9 Effects of phytoesterogens on the protein expression of fatty acid
synthase (FAS) in T0901317 stimulated HepG2 cell. The cells were treated with
medium containing 50 nM T0901317 and different concentrations of phytoestrogens
for 48 hr. Cells incubated with medium only were the negative control (Ctrl). Cellular
protein was collected for FAS analysis using wstern blots. Amounts of FAS were
quantified using B-actin as internal control and are expressed relative to those of
control conditions, which are designates as 100. Values are means + S.D, n=3. Data
were analyzed by Student’s t-test. *Significantly different from the inducer group. (p
<.05) TSignificantly different from the control group. (p <.05)
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% > % fABCF 1168 HepG2 w2 p TG 7 &

Liver X receptors (LXRs) & %% 7 5T 2 #q v 3% 2 £ & 33 g vl
FOFR G ARL S GBI REL A £ X TFF o BT 4y 3 8+ & A& LXR ligand
0% 4 )0 85 g ¥ b 2 5 FAS~ACC~SCD1 2 SREBP-1 # 1% » & LXRap”
RS T RN TG 3 £ 0 77 8 EFS FAS « ACC ~ SCDI 2
SREBP-1c % 1§ (Schultz et al., 2000) » &1 LXR 5 3§05, 7 4 £ & (€% 2
TE A o AFFY R nES TO01317 5 - §8 & = 2L Ffg 4 < LXR agonist >

v B me b LXRokE & 18 0 A5 % heterodimer » Exds P& AL Flengg g it > o b
A& 43 m IREL & & %% 4o FAS ~ ACC ~ SREBPI thfk 714 0 » & 18 7 95 i (fatty
acid, FA)& S 3 4 > iB % hFA & » PR PN 217 L 2iea 352 TG H A &
e N oo 0 AR SRS FFILE Y T0901317 2 fljgciedp it yrdl e » g b A
e TG 2 B2 24 8 > fEf 2 # 48 TG tiwfe B o ¥ — $55¢ intralipid
=73 TG 2 FA> ¥ 51 mre i} @gdﬂ"@ » e ot fg 0 @ % intralipid 2 )
FEAREON A e E A TG 7 245 BT AT ED 2 A BN
GBI At 0 1A R HE S HEA c AT B EFRALXR
agonist #-3% » sesamin ~ genistein 2 ENL ¥ & ¥ & "% HepG2 'wP2 p TG 3 & © &
intralipid #-5% - sesamin ~ genistein ~ ENL 2 § % 5 ¢ fie fin ¥ # ¥ B ¥ T 'f TG

R ORLFLRLBEISAAENDAEFE BN TG 2 £ o

B B

(lipogenesis) 2. §* 5
LXR agonist $:58 2 & 7 F7 7 #5954 & 5 FAS &% Wik & & 1 3k 4w -

BREAEE S - 5 ik F U £ (Volpe & Vagelos, 1976) » ACC fgLit & AL it i #

(carboxylation) ¢ acetyl-CoA & % = malonyl-CoA - @ malonyl-CoA & #3%5fk & =
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T 2 £ &R F o P LOR AP B-oxidation 1F* 2 e+ (suppressor) > i
BEE2 2. AL FigsiT* £ D4 %3 SREBPI #13 ¥ (Horton, Goldstein, &
Brown, 2002) - (Talukdar & Hillgartner, 2006) = % LXR ligand £2 LXR & & {8 » &
it SREBP1 ¥ + } 2 & SREBP1 # .& > :&m + 2 FAS 2 ACC 4 &

A2 4% % B HepG2 w2 % 3] LXR agonist 3 #15 » ¥ w» + 3 & FAS ~ ACC
% SREBP1 # 3L & - sesamin ~ genistein &8 % T *% 'm?2 p FAS mRNA ~ 3-v F %
MEE ACCmRNA £3E > a0 F 5 e ke fa 5 4 ¥ T " FASmRNA ~ 3+
F4amE 2 PEACC 2RE > { 8- % % T sesamin - genistein * ¥ & 7 & ik
¢ fia ¥ 4 7 % T 38 & SREBP1 £ L& » ¥4 # § 4; #) HepG2 m 12 genistein /i
15 > 3% iE4r4] SREBP-1 & it i& @ B ¥ 8 > % 5] SREBP-1 #1 #22. & 7] » 4
FAS ~ ACC -~ stearoyl coenzyme-A desaturase1(SCD1)% GPAT # 3L & (Shin et al.,
2007)> ® ¥ - BT AR > ~ B4 72 0.2%% 0.4% sesamin 4 5F % v &g F T '}
SRR R aEE & AR A TLE > ¥ SREBP-1 2 B R0 » B H ¥ 45 B
SREBP-1 i&m g~ #ginad & 2% 2 E(Ideetal,,2001) > &2 277 B 5% 4p
7> F 48] AFT 3 P sesamin ~ genistein 2 H F T ¢ Ml sk AES T RS
SREBP-1 # B i& 4 T % FAS 2 ACC % 8 » 1 frd 3 imme B #3054 & & (F
oo bt AP FEI A L F L fL iy ¥ Bt B E T e ) FAS 36 4
MR e? FEFASMRNA A& - 4Rl 8 7 2 FFAS A FIHEe-iT* » 2 ¥ it &
v B8 = eni AR ALdrd) (3 3F translation) © F]@ T % FAS 39 FARE o e
¥+ ACC ~ SREBP1 2 GAPTmRNA £ R EHa g F 58 b r Pz ™

TR E P Fim v g A A 2 A o
A~ EfE i MrpgcE 20 8 ¥ HepG2 fmve |\ P dkph § 14 (T4
(B-oxidation)z_ > ¢

W3 ¢ G 3F 5 sesamin ¥ < EUFHRI ARLY VIR 2 Ap MY 0 dp )

sesamin it 59 B F 3 4v * BUFPN Fgisfc § it % & (40 ¢ carnitine
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palmitoyltransferase ~ ACO -~ 3-hydroxyacyl-CoA dehydrogenase % 3-ketoacyl-CoA
thiolase):= 14 (Ashakumary et al., 1999)% # I & (Ashakumary et al., 1999;
Sirato-Yasumoto, Katsuta, Okuyama, Takahashi, & Ide, 2001; Umeda-Sawada,
Ogawa, Nakamura, & Igarashi, 2001) » # =X 7 S5 EE I F T > FIRN

sesamin A2 % | LXR agonist & intralipid 3% ¥ 2. HepG2 ‘wm® > ¥ i dg ¥ + 2 'w

% N ACOmRNA % JLE » B/ H £ 4 IEITR Pgmfed (L2 50% o« AFT5 %
FOBRRIIEFYT o fA gk B2 R e LXR agonist 3 et T T E B EF R

w? f ACOmRNA % L& > e % 7| intralipid 3% ¥ 545 7 ACO mRNA # &
AR E A TR s B EEPgIARE (2 4y 4 0 (2 PR sesamin H 2%
33 o d AP Bk % 17 v genistein T E B F R e p ACO 2 IE 0 iE
4 1 7 4p 3110 genistein i JZ HepG2 ‘w2 it 39 % @ v * 33 & carnitine
palmitoyltransferase 1A (CPT1A)ni it * > & # 4r CPTIA i » BEEF
‘m*z p B-oxidation(Shin et al., 2006) » ¥ — FE RPN F7 3 4p 1] B f?#—'/z’l‘ v genistein
T & Bg ¥ B 55 peroxisomal acyl-CoA oxidase # L& 2 &g % 3 4r mitochondrial
medium chain acyl-CoA dehydrogenase # IL& ° = ~#* ¥ 2 genistein » #F ¥ 2@
B 2 HepG2 "g "»pay - iv* o

PPARs % i A 725 % Bend B » 7 4k ligand 72 1+ fade T P4 ] il g
* oPPARO® & & ALY > ST AR PR ATIARE £ A

FHR P RS2 i 4 (Aoyama et al., 1998; Latruffe & Vamecq, 1997) » #82 # 7 45
4} sesamin v 53 3 4o AFPN P AL R U E R A T4 R E5 8% I PPARa (Ide et al,,
2001) » g e e iR Pp 2 LB R iRy £ G % PPARa
H 4 0 R B fig F BRI 1 i 4 B (F e, 2007) 0 st iR A A7 g

B O e fig F 4 HFR G AR T T i 4R 027 sesamin > 7 &

—

# % PPARa agonist > i% i 7% i PPARa > i@ HiEPgihAped it o @ L& fie [y
EPPEr Tt i 4351 PPARa 2 ¥ i g P ARERRA 0 T A E Pl RAR AL
§ Lz 3% o
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2 ~ ENL &z #

AFT G B %ELET ENL £ 4 80 HepG2 im# TG gt i 4 » v ¥ & &
PEuppd £A2 5 PEEEARE T B EFHPFNE B & LA F (40 SCDI)
2 F fEERCPTDA BF - & F LB RS Lwep TG 7 £ 0~ 37

%’ﬁ“é:}»’r’# mP b FA @4 > 0 FAZ I wmfe p £ 3 TG » Hrr 2 48
EgiRe-HFpapd e
T~ 3

Flfr s 4 2 4 4 2 BB RBARE we R B AT AP RO
MY A REEP N LB 2 a0 BREE 23 R0 TG 3 ff a
4o fe AR LA 1Y TGassay Rl f TG 3 £ F 8144 5}
TG A7 FALHE T i RF»wie F A& tmiz h > 33 SRR TGREEL - AF Y
PRI S0ug/ml HE T e e fas B TG 7 £ 5 0.233 pg/ml > intralipid TG
7z £ 5 500 pg/ml > & intralipid #-58® > #FR 50 pug/ml 7 5 ¢ fae fr i B B
F 7T g5 wmre TG o & & LXR agoinst #-5% ° fra& B ¥ 2288 > ¥ &t %] % intralipid
ALTGZ ERBW O RT ML faE Py MEDTG 2 R3S PP e LXR
agonist ;8 P FIH 3 Fme N TG 2 AR FRE » Irv ¥ T ' FAS 2
SREBPl # & >+ + 2 ACO # £ » #p|7 &t 715 # ~ £ TG & TG assay *®
B eimrep TG 2 & > Flm R\ ES% o

P AR T AR AN EEN o c s AN FEABEL A

Fo- RBEG RAGE TR ok SHEAFL - HRFHFE LR

A FE 7 % % Tosesamin~genistein 2 § 75§ ¢ L e fig & 47 A 43 T "f HepG2
Wi TG 7 £ » ¥ e A2 %30 T A & # 4 F]3 SREBP1 A F1 & mig @ #rd| FAS
2 ACC £ L8 » FIL R g 9sfh & & sesamin 2 5 5 7 ¢ fhe i ¥ R PFE G
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-— = =<T =44 {'3 =
A F SFeiwm i RE
- & ek
o & 00 b F Bk 4 % 8 TR > sesamin #v 53R 0 “P%*f’f’ apoE™)] & 4§ 5% 7y
iFehA 2 b AL TCo @ $2 e &2y 2. CSTBL/6) PR B 5
HDL-C BB (% 6-1)° & xR P F B2 4p M 124 47 4
LAPRE o AP B Tl
;/EF&@ y ﬂ"‘ 4

bzl

PR ;Y ENL 22
E, it 59 & % 3 4v HepG2 ‘m ¥z |
127

R
¢ o  ENL 22 TC £ &
= 0.757 2 0.340 (p<0.05) » = HDL-C * & %#r22 ENL

cPEERE D A enf G T B MO FR
b LDL receptor ;#4+>m ENL A% £ 50uM )k &~
+ 2 & LDL receptor /522 #c* > END & & ¥ % 5% LDL receptor /& 2
(Owen & Abbey, 2004) - @ % flaxseed *7 SDG &Ap ¥ (5% i 7~ 3= ENL
%2 END - - B5g 4% 5 2 placebo-controlled crossover 3¢5 @ 4 R & 8 ~ |25
Pt % 500mg SDG 5 # 63k 15 » % % fig ¥ ENL k& &
S mmE s
Tholstrup, & Tetens, 2006) > +

AR i F o WL
ApRE > HpliF & & ENL Jk & % 385+67 nM (Hallund, Ravn-Haren, Bugel
7R
Pl

ENLER 7 433 » vc& 22 Ey4p i et
£% & sesamin 2. C57BL/6J /] &

* > AL PR R ENLER L5555 1000 pg/ml k& { X o AF %

A
T O P L TCHEF L e 55 ¥
ET el R TCH M 2 e AdgF LR Atk &3] 49 sesamin
3¢ apoE JI*f Bt ik TC 1 = 2 5]
%% % (40 SR-B 1 )i dr] -
R

;14 %>
chylomicron g

4 ,F'
VLDL remnant ¥|%+¢ X 2> & X sesamin ¥
& d LDL receptor
14 F praAg >t g e o

¢ = "FER# ¥ lipoprotein remnants #& » 0
v W3R /Fi“f chylomicrons Z_ it # £ [E » @ wild type e
« LRP i

% i apoE #7375 LDL receptor % & » #-E%k " § 7 TG 2 73 3=v

sesamin

i Frd) SR-BT » e
o Pnam B> ¥ x % ENL &2

ﬁ? lipoprotein remnants » #7141 w g F = hg R F| 7
} R Gp_gck7lf$7 apoE(/)J = ﬁjnfn WIE A A dhis 4 0 e

FHe A aFEAAM > REF>F AR
113



4 >

A o= L 21 2N P N
R FEHmE LR

secoisolariciresinol diglucoside (SDG) 500mg- I #& & ¥ B2 58 4 ‘o ¥z 7 it (Hallund,
Tetens et al., 2000) » F]}* 4 & sesamin {5 2 B ¥4 o ff 7 & ° AEF 7 5 AL
sesamin % H s (NSpde & 4 2 fF YR g L iEr PR o

AFT R F A ELEF] 0.5% sesamin & F 7 Mg * > sesamin A £ T4 B
FrEE RS RE AMP T AR 4 $E 2 ENL 2 END(Penalvo et al.,
2005) AR Y BLERD|L R B 3 #cE 9 ENL> A ENL 2 END £ 3 /% i* ER
iy 4 0§ A A S awpiik 2 Fupicd v s(Penttinen et al., 2007) 5 3T KFF R
3 3 END 3 % 3T3-L1 % + 290 mie 4 S4phbl AF2 2% - 2 B4 51
PPARy it # (Fukumitsu et al., 2008)+ &4} = &8 *F 3 % ' 47 21 7& 1 PPARy i 4
ag P ipimie 4 £ 2 A0 g Py ke A Bl @ 397 12 (Kubota et al., 1999; Rosen
etal., 1999) o 4 iB|# ¥ it 4= F]*> END 17595 m% + & {* PPARy 2 * 4218 /&
i ERs > A MUkt imse 4 & o e H g 2 W a0 o

HLEF LIPS i P kR iR es Ry 2 85m H 27 B0t
¥k B2 genistein 2 daidzend 3818 € & 2 K #pcE E 142 equol 0 genistein
MEFAMEREERG  FF A3 R BT ALy PEAE TE LIV R 0 R
Bizigts sl 2 i g b % (Cruz et al., 2006; Kreijkamp-Kaspers et al., 2004; Park,
Huang, & Frishman, 2005) - %8 ¢} # 3 1 dU <R & 2 genistein it 59 B pEE X B
& > ® &2 ERBHM & 4 3 (Kuiper et al., 1998) » e 3 #| & 2. genistein % tyrosine
kinase 2_ #r4] » 7+ £ 4 FurpcZ »cs(Hong et al., 2005) - 48t F %8 > &
KS483 m®& } 12 daizein 2 genistein EJZ ¥ fmbe 4 & 2 Fgiptmie 4 £ i B
3 B 8% > daizein Jk & M3t 20 pM @ genistein X3t 1 uM & 3 e ¥ wre 4
=i REEF AR 4 £ 2 st o (e daizein B >t 30 uM 7 genistein F 3t 1 uM %r
¥R F e 4 L e Prd| g ik imie 4 & (Z. Dang & Lowik, 2004; Z. C. Dang,
Audinot, Papapoulos, Boutin, & Lowik, 2003) > e E_%r%\« 2 RBELIAER G ZRER
7B H o 45 F] 3 4o PPARs » Dang % 4 % 7 daizein ¥ /& i* PPARa~y 2
o> genistein ¥ /& * PPARaz y» F]p § F PFE T ER 2 PPARs ¢ 2 2 < 3 5
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HE A2 AR PE BT AL AT ERs 2 PPARs 7 b % {5 & 4 2. T o ¥
(Z. Dang & Lowik, 2004) » # ‘% b 4 Bigte i) > S8 6 e » R A By
T ERFL FAPNDIER o AT SR F IR 6"%*"‘% 4% & 0.5% isoflavone ¥ j
CRRE S IR AR T R P E BRI FH (L 6-1) 7 EI T 4p
1 OVX B4 8 0.05%°0.1%% 0.15% genistein 12 % &2 F 5~ "% & 2 0.15%
genistein 7% ¥ # +r + ¥ £ £ (Naaz et al., 2003) » F]J* 2+ 3 | £ 2 genistein B
FRHREFRCFAAET LERT FHA > BN 4 BepgeE sok4p 02 0 Penza ¥
A & ¥ IR genistein ¥ 7 ik E’.‘%‘«ﬁﬁ%’ﬁ AE 2 Hu L B (Penzaetal, 2006) > &

77 genistein @ * 2 HE VT L PEH AP A4 gt > AP KR _ME o

~

| BE P X #HEP~ 0.475 g/kgw isoflavone » f b A E T F st E P A R

do

oo TP RGEF PR A o F]PL AR E 0 F4RP A A7 0.5% isoflavone (7 genistein
% daizein) ] RPgisimie P ¥ 40 A & F i ERoZ B BB EE epkcE AR
oo rgiplmie d 2 RGEF PH A > RX BB HE o BEF TR T Ak
e 51 PPARy » 2025 i ER e fieds » sef € 7 'F o

EE S MepcE 2§ YRR e d 62 1T o AR MM F s
I genistein & ¥ & *© HepG2 m? + FAS - ACC 2 SREBPI1 # & » F]m $rd)
HepG2 im#e fqipn 2 & & (8% i 5 3 mee TG 3t > 2 8P F %4p 4 0.5%
isoflavone &8 ¥ &> OVX BV TG 7 & ° ¥ o1 isoflavone & % %48 ¢ S g 7
B LG A AR R 2 P ek o @ AFT L AR F B+ TR sesamin 2 ENL
B R > HepG2 ‘w®e TG 34t > ® sesamin f P55 § REE 334§ 1 2 Frd) iy 9%
fad Lz FEHrT L ARPN FHRIPFILOVX /| 848 7 0.5% sesamin 4L

#2273 e BTG 2 TC 7 £ 0 5 @ sesamin # H %3814 ++ ENL it 43 7 %

TS TG 7 £ 0 AP ) BF T & ;;:;;u QK @ F A ”—’«’%TG 3

P

o daBITa RFE (1)ig * FHE - 438 0.5% sesamin 7w ;% ¥ ¥ iy &2 :E Pw
e BTk AR (25 & S0 uM ) (2) R BEA S o 3T R AT B IR 0 sesamin AR P
REA ok ENL 4 6950 8§ S i$ 3 6 L 3aF (i 4 2 & 4 (Nakai etal.

115



A - R S )\ 4k
R FEHmE LR

2003) » @ TS A fe I g R R R P T R T A 4 ok
T ENL ¥ p BRI M ERE 2 FHar - Q)i 4L R - 7% % R PPARa
agonist FRAEH MFH 4 € A 4 VS 2 IR R 4 o L B AT AP R
PPARo-nall -] BUFEFA3F5giE 3 i B0 4 8% 2 359 <« 3L % > @ PPARa-humanized
BT R R TG P g AL R BE E 2 v gra A 4 3% < (Yang et al.,
2008)> 7= PPARa agonist A %g2 €% ¢ 3 f@*5 R 4> m AFT Y € * 2 sesamin
Vit 5 PPARoE “ A > B2 5kid * 2. wm ek 5 A S/ PR me n BN F R H
JERBG AR L BT S A MR RS RN - R Fle (A
sesamin 2 H A B 5 FuF 2kt > FOREMRL T pd A FZ A
L R A IF g R Ik PR o SN RN PV T R
M H DA P OTRET PR G AR c A AT FT L B
Chg S el R Bk S B AT s o e pFIEE HepG2 fwe "o ikpa § 4 2 P

FIRg s b S o LS VRPN FRALE SN ABHE AT iR AR gt

SR APFRAERNT e s B2 BT AL G0k F 4
B2 2R3 R fme ik e § AR A BPp OREE AR
PR A RFRBEFIEE R PG HEY T AW PR E £

Fem B s a o
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Table 6-1 The effects of sesamin and isoflavone on metabolic syndrome.'

ApoE™ C57BL/6J

0.5 % sesamin 0.5 % sesamin  0.5% isoflavone
Age 6 wks 6 wks
Experimental time 11 wks 14 wks
Body weigt NS NS l
RWAT 1 NS NS.
PWAT NS NS 1(p=0.07)
uterus NS NS 1
Food intake’ NS NS NS.
Feed efﬁciency2 NS i l
Serum TG NS NS NS
Serum TC ) NS NS
Serum HDL-C NS 1 NS
Serum insulin ND NS NS
Serum NEFA ND NS NS
Fasting glucose ND NS !
Hepatic TG ND NS !
Hepatic TC ND NS !
Serum adiponectin NS NS !
Serum ENL ) i NS
Atherosclerotic lesion | (p=0.07) ND ND

1. PWAT, parametrial fat pad; RWAT, retroperitoneal fat pad; ENL, enterolactone; ND,
none detection ; NS, none significance
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Table 6-2 The effects of phytoestrogens on fatty liver.'

Samples . Genistein Alfalfa ~ Yam
N Inducer  sesamin (isoflavone) ENL b AR EAE

Hepatic TG i l l ! NS NS
FAS mRNA 1 ! ! NS NS NS
protein i l l NS l l
T0901317 ACC mRNA 1 ! ! NS NS NS
In 50nM SREBP1
vitro mRNA 1 l l NS ! NS
GPAT mRNA NS NS NS NS NS NS
ACO mRNA NS 1 NS NS NS NS
Intralipid  Hepatic TG ) ! NS ! ! NS
5ul/ml  ACO mRNA NS 1 NS NS 1 NS
In Hepatic TG NS ! ND ND ND
Vivo Hepatic TC NS NS ND ND ND

1. ND, none detection; NS, none significance; FAS, fatty acid synthase; ACC,
acetyl-CoA carboxylase; SREBP1, sterol regulatory element binding protein-1; GPAT,
glycerol 3-phosphate acyltransferase; ACO, acyl-CoA oxidase
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