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Abstract

Atherosclerosis is now considered to be an inflammatory disease of the blood vessel
wall, characterized in early stages by endothelial dysfunction, recruitment and activation of
monocyte/macrophages, and dedifferentiation and migration of vascular smooth muscle
cells (VSMCs) to later form the bulk of the atherosclerotic plaque. Many clinical studies
indicate that dietary soy isoflavones exhibit the atheroprotective effects through their
estrogen activity. The aim of this study was to investigate the effects of botanical extracts
(ethyl ester extracts of yam and alfalfa & methanolic extracts of jasmine and
chrysanthemum) and chemicals (enterolactone, sesamin and genistein), which possess
potential estrogen activity, on (1) cellular cholesterol accumulation and gene expression of
CD36 and ABCAL, (2) the concentration and gene expression of proinflammatory
mediators (IL-1B, TNF-a, and MCP-1) and MMP-9 in oxidized LDL (oxLDL)-stimulated
THP-1 macrophages; (3) the adhesion of monocytic THP-1 cells to oxXLDL-treated human
aorta endothelial cells (HAECsS).

THP-1 derived macrophages activated by PMA were treated with oxLDL for 2 days to
induce lipid uptake by macrophages and establish a foam cell-like phenotype. The cells
were co-incubated with the botanical extracts and chemicals for 24~48 hr. The
concentrations of IL-1B, TNF-a, MCP-1 and MMP-9 in cultural supernatants were
determined by ELISA method. To evaluate the monocyte adhesion to endothelial cells,
HAECs were pretreated with the test compounds and oxLLDL for 24 hours and then
co-cultured with fluorescence-labeled monocytic THP-1 cells. The monocyte adhesion was
determined by measuring the fluorescent intensity.

These results showed that enterolactone, sesamin, jasmine and chrysanthemum
extracts significantly decreased the cellular cholesterol content. Enterolactone, genistein,
jasmine and chrysanthemum extracts significantly inhibited the expression of CD36 after
THP-1 macrophages incubated with oxLDL for 16hrs. All of the chemicals significantly
inhibited the expression of CD36 after THP-1 macrophages incubated with oxLDL for
48hrs.

All of the test compounds significantly inhibited the secretion of IL-1p. Sesamin,
genistein and the extracts of yam, alfalfa, jasmine and chrysanthemum significantly
decreased the concentration of TNF-a. All of the chemicals and alfalfa extract inhibited the
secretion of MCP-1. Yam and alfalfa extracts, enterolactone and genistein decreased the
production and the activity of MMP-9. All of the test compounds significantly inhibited the

adhesion of THP-1 monocytes to HAECs.
v



These results suggest that enterolactone, sesamin, jasmine and chrysanthemum
extracts may reduce cellular cholesterol via the inhibition of CD36 expression. All of the
chemicals and extracts may prevent atherogenesis, probably via its anti-inflammatory
function by reducing the production of pro-inflammatory cytokines and the adhesiveness

between monocytes and endothelial cells.

Key words: Atherosclerosis, phytoestrogens, macrophage, endothelial cells,

proinflammatory mediators
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BARARRIC AR S R EZHIRRI AN —RBRRBE L > 2T REIKE
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AR AR S 3 E AL L8 X (inflammation ) & %, 7% R EAR A% By Bk 3 Ak AR AL A AR
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f£ 1991 # Ross £ 2 HRH T w48 KB H (Response to injury
Hypothesis ) » 33 2 ) Bk 585 AR AR AL & — 4818 P28 X A9 Bk @42 - # R AR IR AR
BGOSR AR LN R ba B AR GG EE R o

ZBON R e imitk @y ikt E s T 0 SR ORMEER T 6 G a3k Eayds
BRIBEXBES BT EIES) LT N R b BB M o K F 55 Bi8(Ro
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BEY LR FERERNAE - ERMREATHKERZ R E (recruitment ) % )
Bk IR AL IR A FHZ — o £hE NE (intima) F » EZRKE L2 0%
YR B dm B 0 AR AR A BN AR IR AR AL A A BT 0 B R R B R 0k RS A B Y
ERWAN - Eftmied Bmfeitik (cytokines) s Adk - ZaH#F » RM
(complement ) FE¥E 53 ah% X RJE (Glass & Witztum, 2001) -

Evstmfg R RET#H AN AR IKRE ERE& G (oxLDL) # & A5 #5/i# (lipid
droplets ) # M #& 7k A 7L iR 4a i, (foam cells )+ & 7K 4m L 69 & A T B B3 14 (fatty
streaks )> R R T T L4815 B-FH M mpni R T ¥ A BE3EE (Tedgui & Mallat,
2006) © 47 EA &4 B Bk 3578 45 dn N AR 5k platelet-derived growth factor (PDGF) » 1% i
PR WL B 6 38 A RE o PR ALGa B3 A 12 L g A S AR B e AR G R B IR tm
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R HHERRBERBEAEET (Tedgui & Mallat, 2006)

T BE AL R A fn Az (thrombosis ) fx 4 8 % A S AU R B F R F & MBS AR HF 35
JE 694 £ (Glass & Witztum, 2001; Linton, 2003) -

AR ARAEAL B B 46 IRE E ek G s Atk

BATORE BT M AR EN ARG S — A TRE X RIE
BE R R EEANRE NI it B 5% oxXLDL ) A 8k 4a i > M 3 09 76K 4
Bt 5% 15 3% AR s B A% 69 % Bk, (Glass & Witztum, 2001) e

R P HREEREEAERERE (LDLC)RhERERNERERE T
R > BH RV Bk B & e LDL-C R E N W IE¥ 4 E (Genestetal.,
1992) - LDL A F oy R-NAE K » 1 LDL-C R E &R > 12X B E B EHIKMK
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B3 3~6 454 B (Austin et al., 1988) -

IDL £ ¥ > €XBMFREMR HHEAL - TCEARRENESL > T 55
2B B R RIEBEE ey 545 - oxLDL IRBH BALRE AR F] > T A5 R A&FE E A1t
EERE s %& G (mmLDL) & %42 K 8 bfE 660185 E A5 & & (extensive
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&R oo lysine 7% € 4% 5 H i@ AALp AT B 546 0 MAE4FE 4L oxLDL BA R &
S IDLEZEZES MAMSHMNE LR T FI i R FREZ S
('scavenge receptors ) &4 (Glass & Witztum, 2001) - &,/t15 4544 &9 LDL (oxLDL)
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Rtk B tm o A MmN @iy o UUIE B BZES 9T RN i g S/ 2
(lysosomes) P - fR iR fm B 69T i B Ao 38 ¥ 9 Kk tm el % (Yancey &
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=~ BRI ARAC T C Bk R B2t

N & 4o R e BB e 0 TTREE BURE B s & QM E N+ (Ross,
1993; Skalen, 2002) » £ EF AT > B /N R 4m e o b3k P 6 IR 3248 9 Ik & 5K
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TREIN BN R @I T > ABRA EHME » #leo P E4EAEE S (modified
lipoprotein ) o & 2|4845 K& /1 69 W & 4o it & R 3 & e 3RAE 2415 F (leukocyte
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BB ZRETEAN @I T % BT E 0% N (Bobryshev, 2006; Ross,
1993) > 4o 1 A7ow o
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1. Biazskey B £ #8516 (Glass & Witztum, 2001)

BAGIKIL A R ba B 09 ZE T A B L N B IRBE g #3547 0 AR BN Rl k @
by km B FL 2 o T ATAR R - T B R ém B 00 F N R de o o R B ¥ 35 % > Ak i selectin
FHPT LA 0 B P 6,4 %4 L-selectin ~ E-selectin & P-selectin ; L-selectin % 3.4 8
3K & @ 0 E-selectin & P-selectin B & & A 7EIL 8 N & 48 fis & & (Blankenberg,
2003) = f MCP-1 ( Monocyte chemoattractant protein-1) R & B A%3k$5 3] B 47889
Fe e

B — B A LS N 1894 % 8% E macrophage colony-stimulating
factor (MCS-F) &4 2 % T #2 4¢ sk E "% 4= 5. (Hansson, 2001) » f& [ B %2 3% apoE &



MCS-F o9/ N8 & > s B RRSEE B2 B aN > o %R 45 £ HIKHE KR
feay 5t > Bt T B4 i 510 3 S Ik st R AL 30 B AR F R 49384 (Smith,
1995) -

=~ FEB B BB IR tm BT AR

E%tafa it £ S minERR > &0k S MmpiskE (cytokines) o 7T
HHE S mBaE o mm R 55 BATE X e ek > 4o TNFa -~ IL-1 ~ IL-6
IL-12 % > Rfuid RmpigiE » 40 IL-10 A TGFB - &k > E%tmflod & ik 5 48
#{t4m pis % (chmokines) » 6,4 MCP-1 & IL-8 % (Tedgui & Mallat, 2006) - 3
HEREREXMFRAMI @R E @BV @BBGEARETHORER
R mRIESBUREAETNEERE R - LR BAET 2B &8k
(MMP ) & 3, > 4248 T 78 Wl dm B 4% 4T M AR S 4R 4 1B 89 75 A (Glass & Witztum, 2001;
Tedgui & Mallat, 2006) > 4w [E] 2 Afow o

Vascular
lumen

2. Btk R Ik B TR &9 A (Glass & Witztum, 2001)

E " %m ji 34 38 A R &% % (scavenge receptor ) > 4o SR-A ~ CD36 % CD68 % -
HEMBMAEEGRTHRA > SRANERTEY > MM AR T RAR@E (foam
cell)c FEH i B wfbta RBEE B R > LT RERBEABBKALY TS
(Daugherty et al., 2005) °



RIS EEBE T PPARYy @ S E R BN E R m N RIB 15 R 696K e
% (Tontonoz et al., 1998) - it B # %, > oxLDL E % ¥45 51t PPARy #4945 /7 (Nagy
etal.,1998) » Rt HB B EHL T BAZ A H CD36 £ 3 K3 » M oxLDL =
#H A (Tontonoz et al., 1998) -

Mo N E) NS EENE BB A 1 0 @ i A~ (Tabas, 2004) - Bk » B
I HUEB BE e — S A AE B B2A51L © £ & coenzyme A cholesterol
O-acyltranferase-1 (ACAT-1)%% 3% s} #% B 8285 (Chang et al., 2001) - % B B2 A5 £ B "%
fa BP9 B3 AE > T R B IR i o B 425 BB (Hirakata, et al., 2004) -

Efami AR A L aks o HNERBETHEFTER - BRI
5 ERIE B BE ) RAE T AE Bl B DABE TS AR RS AR B S A AR 0 Foif i e R
WX B o Ao BMERMHKBITRRLZE - & ABCAL &R ABCGI 4 i 5t
6 £ BB HDL 2 B &4k LR ERE B B2 4k (Tall, et al., 2000; Venkateswaran
et al., 2000) -

R W7 45T s R BE 3R A
AE BRI R ERE SIS A R BB 45 (fatty streak ) > 348K
4 i, € & 15) % L B - R IE L o oxLDL g &4 /LA B B2 348 (oxysterols ) » 4+, €42
R s e B = BIRIE (Colles, 1996) » iRt =& » RAEE L MMEHN

N EB BEMAS E @R » M B e RIE L% (necrotic core) ° 3E FEA%
5 4m B R B9 BE B BE RS H & mARAE gruel #9FE Ak o Gruel & —FEE3AK a4 RS

Both > LA REII KRR ER - B FFN o mminsr LY
& & (extracellular matrix proteins ) > % 4k 418 (fibrous cap) #97 ax > M #% gruel
B ZW AR 3MR (Glass & Witztum, 2001) » 4o B3 °



Vascular
lumen
S
\’QQ % 4“ id 2
\\“.‘) L &> vp e
"Gruel"
A
a 2. v

p e T e
3. BEIREYE A (Glass & Witztum, 2001)

i E B AKAR G & F SR M SRR 69K 0 R B IR A R R B S
B oo HRCAEER FERE - B E RN R R A o SRR
FAEE g B ey s ®4E K P9 A5 fitissue factor & 5 M 7] AL dn /N AR 69 R i R
o m ER B R H B R4 o3RI K ALK f B 3% Ay 2 (Glass & Witztum,
2001) © 2P BULAR 2R 48 B 69 BRI AR R 18 F 3 A A 3a3R 69 3w (shoulder region ) -
BEGEANBGELA 1. SEEEE 2. MHZREN - AREHOEEM
Badefs 3. K93z (Davis, 1993) -



$=F RIS

FoE AT X BT eIk K AR 2 48 B
— ~ EEMI& a8 (Monocyte chemoattractant protein-1,
MCP-1)

#1csafitcF (chemokines) £ —f&nF& ~ B bt k& ad %
¥ 0 AR E — 18 cysteine B AT R wiE o BEARIKAILEZE G E (Monocyte
chemoattractant protein-1, MCP-1) % CC chemokines 95z B * HH B ESX R A
At ta i & % %-2 (chemokine receptor 2, CCR2 ) (Linton, 2003) -

MCP-1 % —#& & % 2| oxLDL R ém fe it F Rl e m BA 9 1L B8k » & G o3k
BEN KRR RN R mianyis MCP-1> 32 %3] % %4 0K REDIEE
B0 45 5] H@ATHY @ o B ATAR K3 A MCP-1 82 H A6 2 B Ak 3 R A AL e B
AABRIME > B W B iE MCP-1 1F 4% X454% (Deo er al., 2004) - £ A fibrates
BB RIEANREFIRN L mie (HUVECs) 4% > T##H VP d CREEZEG (C
reactive protein, CRP) 3% & % MCP-1 %3, (Pasceri, et al.,2001) » AL R & £ 28
7~ MCP-1 & % PPARo FALBAYE » “TAE ik b Sk iR RAL A 1 B 3R B0
N R @2 RS

ARRER > EREA MCP-1 " st E A A& & % B2 (LDLR ") &9/
R AL A R F A MCP-17" g2 apoB ™ ey A F 4878 B, > #2580 By IR AR AR AL 04 1% 7
(Linton, 2003) = &4 & BxA] A 25 B 88 78 sty B (4o ApoE 51/ & ~ ApoB i
BERRRE) FASIRIAREICIE & 0 A5 E A KA X > B HI% MCP-1 s CCR2

( &G #3k k&) MCP-1 receptor) BB SRR > BITHlAiBL B TR ERD X
PRE SRR ERBHAR@BIRORA L > 2 R&PE (Boringetal,
1998; Gosling et al., 1999; Han, K. H. et al., 1999) -

= ~ TNF-o (Tumor necrotic factor alpha )

kAR AR AL L o A R AR B AT EFF 0 ¥2 TNF-o 48 B &y IL-6 ~ CRP ~



fibrinogen ~ ICAM-1 % VCAM-1 &) % 3, &3¢ vA B (Bruunsgaard, er al., 2000) > £,
ftadA - BmE -@ANFF (LPS) RBARERIZT > WL~ FHFN
fo R B4 Be % & i TNF-o 0 8% 75 bx B ta O RE % R BALEE M3 X
RE > AREN R mf @B ho > ik B tbmin i F oA KRBT WREEE
o F ik (Zeng et al., 2002) - TNF-o & &5 157 18 R K B A 4 pg i 17 KDa 9] /&4
G B EEEELERF (Pro-TNF-a) % TNF-o #% 3 # ( TNF-o-converting
enzyme ) % A%k (Wang et al., 1985)

TNF-o. 7T ] 3% 8 ¥ 3K ~ N & %= o v 4% 4 5 4a jg (fibroblasts) # 4 IL-1P
(Dinarello & Cannon, 1986; Le et al., 1987; Nawroth et al., 1986) ; %% /M & 4= it ~ £
&P B AL & & MCP-1 & IL-8: B4 B BNk lafe > 3 wFbE T (o
E-selectin ~+ VCAM-1 ~ ICAM-1) #3% 3. (Pierce, et al. 1996) > 8 47T 4o £ 72 8 ik
kAR ILe RmBREY  HIET SR AL -

=+ IL-IB

IL-1p &8 17kDa> &4 159 B R A EGE - e L e nErAmii
1% granulocyte-macrophage colony stimulating factor (GM-CSF) » &
interferon-y(IFN-y) « IL-1B #54F & ¥ M3k (neutrophil ) &9/t 48/t4y » 423 A2 P 1%
AT REFABER T > FIREBRBE ik ahIKEN K o ed FEI > %%
HAE% X B F 8% (Osterud & Bjorklid, 2003) -

B IL-1P 34y PHRREREAL%IZ S > B A protein synthesis dependent °
12 % &y TNFa 3] #e &4 B & B:i& B % protein synthesis independent (Rampart et al.,
1989) -

{2 IL-1B 49 apoE™ /N R & ko BV 4 30% e By Ak K ARAL R E 0 > B
& RFREZE VCAM-1 & MCP-1 &) 4 ik & /) (Kirii et al., 2003) - $2 TNF-a 4842 >
IL-1B £ BBk ABRAL B BOR BT » R T S A A & -
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9 ~ MMP-9

B IRFRARACIBG T m SN R R G E 0 RN T R AR 5 B K40
B REEBWUT =4 X448 %4t (Matrix metalloproteinases, MMPs ) ~
cysteine protease 3, serine protease family (Daugherty et al., 2005) -

AE 4B E e iTRa®EZ L FE4 (Osterud & Bjorklid,

2003) - £ ZARE ~ R B RN B BN LR £ T 4 3 MMP-2 & MMP-9 &)
B &3, (Bendeck et al.,1994) - MMP-2 & MMP-9 » f& % % % i 98 JL 8 05 & 2048
8 TR B TR SN T3 AT R4 (Luttun er al., 2004) -
Ev% i8G5 R > £ 2 € 4&3 6 MMPs & MMP-9 & MMP-12 > M A#E8
E%&mf$ > MMP-O 5k 2 Z 8k % 4 » 35 AE k) MMP-O R A 4E 51378 9 i & >
HAem VG @M (Luttun et al., 2004) -

B MR B AT B da B 4 ik ) MMP-9 @ % 3] 84 da IR ISR AT A B 0 o
TNFo & IL-1p % - TNF-a ¢ B2 %3/ MMP-9 ¢9 %3, > miEEHERE L L HE
1t ERK 2848 A3 & 4 o T MMP-9 698 B 4T AR B4 X A2 > T A %4
P KB R 23 S4 (Lineral., 2007) -
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o8 B e e RE B BE R L E Ik 4K AR AL
— ~ (CD36

CD36 18 typelll ;5% % % (scavenge receptor ) » 4% #5tmf g d =k > R T
4m i 9 B4 glycosylated loop’ B ALH fs & & & H &5 3 Fv A & ligand (Kunjathoor et al.,
2002) -

J& 1980 X% #9#5E 30 T CD36 & — B/ R L8922 % » € #2 thrombospondin
B F A K b dn 3R 84 Plasmodium falciparum %4 - 2R > A 2| 1993 &+ #2348
RE%m¥ mmLDL 985 % > mAREE AR THEA LS A & (Endemann,
1993; Oquendo, 1989) -

4% CD36 t Apoe ' mice B 9L F 83, o By AR KARALAR 1 @ A% & K18
b B E CD36 A & 4 oxLDL 3 A 5 BR 842 a6 7K 4a BT ik B B Ak 51 HK AR A b
(Febbraio, 2000) » H i & ],7] e v & EHPRG Ak B IL38 15 (Podrez et al., 2000) -

oxLDL B % #7551t PPARy 9 A /1 (Nagy et al., 1998) Bt AHHERL T
W BAZH R CD36 &3 K3 » Mm3gw¥ oxLDL 2 # A (Tontonoz et al., 1998) -
oxLDL gy A\ & 4& & ¥ M BE B B2 A5 K #2858 (neutral cholesterol ester hydrolase ) #2
acyl coenzyme A cholesterol acyltransferase (ACAT) i & £ 4 A » 7 B 4T K A2 X B
Ak &4 B ] B3 &5 4% 3% ( cholesterol ester cycle ) 43 8 /K A2 44 35 B JE B B2 9] & &g ABCA1
W Eminsh > RELAMEE BN EME RO RE@IE  BRETwE 4 -
% BEIE B B 69 3 AR A R m BB L A F M) 0 it R i B & A (apoptosis )
%37 (necrosis) » L E IR &K (Guest et al., 2007) o

o8 4 From 0 ARG EHAL A RA T @I E RN > CD36 T BAR # AR
B EREHMERE  THR &3 GRS £ RE (Moore, 2006; Sophie,
etal.,2007) -
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OxLDL &4 %)% & i% 1% CD36 % PKC M 3] #2 NFxB &4t » H b3 s 7425 X
%% 4o TNFo & IL-1B % #9434 (Han, C. Y., Park, & Pak, 2000; Lipsky et al.,
1997) M e #2 % CD36 &4 E "% 4m fi P > fE A8 2 4 4] L il a9 B (Janabi et al., 2000)°

4. B %t CD36 2 % Bk B B2 A AR K RE 2 4445

13



—~ ABCAI

ATP-binding cassette-transporter (ABC Al ) & — &4 2261 1B ik 5k &% 49
240kDa &G % » tA ATP E B fciR > feth S M FiB B Ml (Higgins, 1992) -

BATAT % G4 ABC Al 481 T E"% 415 ¥ apolipoprotein (Apo A T ) &4y
FEEBRR L » N EEBRERETEREZNAL el EE BN
#tmpp s o) HDL % AT BRAR > M3 T 4 HDL #4978 & (Langmann, T,
Klucken, J., Reil, M., et al., 1999) o j B B2 {% 3 2 3512 R H B R T4 B 5 A% °

Tangier 2% &% » EA KR %A ABCAl £ B Z 4 R4 » #% 5 ABCAI {24 pEE
BRI AR R T LR B B W5 A HIRWRRACHFR © 35 5 S X5
% O%H ABCAl EA1%# o % 892 A ° £ apoE & C57BL6 /s R 2 9 ABC Al
W@ E AR 0 gk HDL BE B B2 R L9 > B kAR ILZ 5 &R
M (Joyce et al., 2002; Singaraja et al., 2002) - £ 8y Ik Ak s 1L3815 £ > ABC AL 3
@ ¥ HDL BE Bl B3R 8904 BB ERG 2R (Lawn eral., 2001) ° B 4k
48 ABC Al 89 8% B B2 th (cholesterol efflux ) - ¥t A 15 i % JE Bl 5% 34 45 12 By Ak B
E RN » AR TADS B n i 88 4 s it ik da B » AR BAS269 B % (Van Eck et
al.,2005) > A ShAFAFAEI  ABCAL &9 % E R BT A& %3830 & £ R & © PT
UALE RS WAk S ARG 0 3 B2 b > ABCAL THEAMBEEHE R % (Van Eck
et al., 2005) -
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5. B v 4m BO B ) BEif {25 4] (Li, A. C. & Glass, 2002)
s BEAE B B2 89 Oxysterols B #) T LXR-RXR heterodimers, 3 /n T BAZ &R » &4
ApoES2ABCAlwy #2455k » 38 TRERBE 2R 4 » (CE, cholesterol ester; LXRE, liver X

receptor E; NCEH, neutral cholesterol ester hydrolase; FAS, fatty acid synthetase)

A
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£ E AR E
— ~ BEBCE LE AR AR AL

¥ 430 (menopause) B E R AL MEALIFLEE 2BAULE - BT EFH
by R P o sk E (estradiol) $1 FSHIEES ER K » B ARE > R
AR C@RRETHRY R  $EITHAE > ARE—REHRBA > THF
B & B F R €124 (Carr, 2003)

B AR RARACLTS B XA R AR - LR T e T+ -
MOPEEE —AF N TREA LT A - ARERE F&e F M > 2517
AL FHChERREAIREN - BALHETTRZIATAFARAGHELEC
mERER EALEETRE  chFRB (CVD) a9 R A RIS/ F 6
e Bl T R 2 € ik RS B R R R (Carr, 2003)

Genes

N

MR 7 P Apo B secretion > TG
~/ & Adiponectin) (2 gepatic lipase - — 4 small, dense LDL
 HDLy

%

Environment

6. FREFACAE R & As E AR (Carr, 2003)

4& Framingham A& 4837, » @B A K&+ F4% > S hEERK a4 g3
v s ML TAEAF 0 ~ FA 3] AL 69 1F L2 o R B S e B R R B9 RUR
(Gohlke-Barwolf, 2000) - &£ #5045 th » 12846y X HARESILR2 B Z 158 F
B 3¢ he (Witteman et al., 1989) » B £ F #7812 60%4X 34 E 1% £ R B 64 3% Ao 48 R
(Park et al., 2003) o &g LA LB 50 X 3F T 8B H 81 2 € 38 A iR O oo B R R B I 69

B e

16



FE 3R AE By 6 AR 14T B ¥ SR ~ & A5 jE > small dense LDL ~ & @ & & CVD

4y % B A B (Despres, 1993) o stk &2 F 3 & (gluteal-femoral ) fis A% 3 #% -
1548 4% o PE B &) g E 0 4B P S A BE BE RS Ao (Krotkiewski et al., 1983; Poehlman,

Toth, & Gardner, 1995) X 2 69 B[ A5 B SRk & FFAHLT & ~ 258k A5 15 BR R L 38 v
A & adiponectin F [§ 4 Bf - 35 2k F F1# 454 A apolipoprotein B (apo B)#9 LDL -+
¥ o B G =B H A E 0 38 Av T ATRRAS #2858 (hepatic lipase ) /&4 » & LDL
RFRIAHBBDEEESOAE > B TFTHETREBAKRY - el B IR
HDL, (Carr, 2003)

HEEMRIEL  BEALHCERABUU LR ERFAE > 5K 0Nk
B2 (TC)~ =# H 485 (TG)~ & lipoprotein(a)/E B B &> G a4 &5 » AR
HDL BZ [ 828 /& % 842 & AT %7 4 & /& (Jensen, Nilas, & Christiansen, 1990; Li, Z. et
al., 1996) - B b > ZAeL & A LK > JE3%A BIW BF 8A%7 % T BB Ak 30 AR AR 1L
B RS B R R R R

WERA B Brds 0 MECE AETEARAE X B 4w iNOs ~ PGE, & MMP9 &)
mk(Vegeto et al., 2001) » =] #& & i% 1B FALET P65 &4 824575 M tAdp 4] NFxB /&1L > M
bl T AR K ta Bk AL R AR L R FEI B T £ 69 & BL (Serena, er al.,2005) °

=~ YRk RE R
MM E R RARTFATVAES o) > B R o) fE FA oLk —BF
(17-estradiol ) ° B A] 4o X MR FILEM AR T o AL T 448 1 1. KRE 8y

(lignan) 2. E&#&7 (isoflavone) 3. & 3 % (coumestans) 4. resorcyclic acid

lactone > H ¥ A B mERE K Y Byt R % o 3F S A4 kg & B A 4 & (diphenol )
Z > Rpbigb g E AR TR E R RE S SRR ES R E AR
EE -

HERERELRE > BRANEMMAEFRE > REASE > woi -~ 13
Q‘TL“%— %% F > TTH %‘H;ﬁ% %’E‘El&gzgi%‘ &a‘m%«%i?‘i%’? A - #ﬁ%%&?‘ié P
HNHEIIB M _EZErZ— 2T 2 — 2dNHERFHNRETENE MR E
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BEZ S RLTRTEHEMEET XS ZIRFHIpHMmE £ PR FE ZHE -

BN ERAEREMREBHELE R > 55 ZERo~ ERB > bl % B4k
AAL > A2 H BB B - AN BB R E R AN R E WA R E e 1E A
(Harding, 1990) - a2 % (ERa) X E5HNF% - FA KT ER ¥ - FER
FHRETRABCBT B(ERBE BNV HASBF R T M-p £ REF (Enmark
& Gustafsson, 1999) o & P ik F 48 77T Ae 3 A L% B F '8 WAL 2 B fx B B3R
Bk % 3P (Estrogen Receptorp, ERB) 4F A iz & »ERaz SERMs ( Selective
Estrogen Rectptor Modulators ) » =T #g & B e F {2 fe R AR FAREAE A 2 8
fREE

I % A ki & B SERMs2 454 » #ERPZ .4 71 3 5% ERo » Ff LA 32 & #b AP
HomB FE FERBARAZ Z MG AR ER R  ERBNERIVRET TS
ERo& B 5z A%k & %384 (Kuipereral, 1997) -

=~ MR B E AR R AR AL

MR F AR A B R T e B R RHZRR RN RZATRENRR
Pt o AR B FREBARE RIS MIFE] & S A D2 5N
A TTHRELAEFR BT AR ShERmE ~ B9 - RFEEGRERAT A XA
MBE (FLE ~ 9P 2% - T2 R AFEERE ) & EF (Adlercreutz & Mazur,
1997) « tafis ~ H FAMBREMEREREGHEMMERETTRRELA S A ~ Likh
TN R T RE 0 I HRE ALK PR AR AT 0 AEARBAFB AR
K%

HIABREAARRBRBERR  MBEFEXR AL YW ENELZER > B
WEMHChE RGN EE  RMABERER LR EZHEE (Roe, 2000) © )
WE Brds 3 SERMA! FE 4 # 4% » hotamoxifen » #5780 SyAKLDL &Y 345 ~ BBk IE &
A B IRIG IR AR 69 3R > BLAR I b 5 BE B BE AL R 5 AL 0484538800 0 Il B
WS e & (Grainger, 1995; Reckless, 1997; Williams, 1997) o

ERoZRERPS & X BMNEILAN K talie ~ FHta o R E S 4mbn ; £ —1B4E A K
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ROFAE TR > KAEHILE ERP 49 %R ZERaty w+15 (Makela et al.,
1999) » B Zhu% &5 45045 ERB YK R €A AL F W E e 5 0B
(Zhu et al., 2002) » B sbdy 24 b & R 7T LA 3 8] g 4% £ SLERPE 4 ayligand @ 7] AE ¥ <

% A AR EAE A 49 (Usui, 20006) ©

1§ 4c Framingham Offspring # % ¥ #4564 @ I FH MR F 69 587
Wl B B s (de Kleijn er al., 2002) » M 7 BY ¥R 3 0 o % A ©

A EIRM KRG BAZ P > 1S LDL g4 2R A4 0 BRI R & >
FHRAEXBORI UREEABEEEEZE SR §AERETTZNAL A (Glass
& Witztum, 2001) o i ARBFRARHE A L3580 i > R MEME F R T A A
FHESBEZ ) AL E BRI AR Z R

UTFMAREBRATIRA &4 WA H T B A B AR ARARACAE A K H] -

1. ExiF

TR EREA RFE > 55 A genistein & daidzein » ZHANFI P 0 BE
LA EAL g4 X 7248 © biochanin A & formononetin% H4b 6 E > 4838/ oy
Ve HBg A A% o & £74 i genistein & daidzein (Setchell, 1998) -

RIS LR R BRJR S B A R M e b8 H B (B-glucosidases ) AT KARAE
Ao ERBHES AN ARRIK - BRI EAMMNFEROME > FELE
32 734 (Setchell et al., 2002) - genistein B 1 35 8 % /&t 5 Mdaizein B Sk &
&P L IR NAE S P B K AR 4 Avequol A B e K5 P (Schmitt er al., 2001) ©

S BB R RERE Y C BRMEM 2550 A AW F LRG> RS BLABITF
LDL fEE B2 4 4~89¢ - Anderson 22 A(1995) % R E o R a Al 5B AA
EAkNF AR RAA > TUREBRVIEEEA TG RE » THRELZH LAY
JEAK © Zhang % A (2003)45 B #HIF TR T AR D LG Sk R o
Hermansen £ A (2002 & > % 5% & T MR D % — A4 Bk % % A8g LDL-C ~
apolipoprotein B-100 & TG /g & - ™ Jayagopal % A (2002)84 5t %445 H €124
B AEARRBRA ARARNIEFEMEAE 128% BEETHEER 04
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#apE E % ~ TC/HDL ratio %3542 -

{282 9% - & Raines % A(1995) %32 77 72 4% 4% 31, » genistein =] BA3p 4] % #& 8 Ik
afadek B RXBEH > ShENAER > hENANRE—FBGAM o HAe—
fE R B F e PR % P48 3 AR A genistein — 8943 4847 &0 AE R A 5 NO Lot
endothelin-1 F 4 » #& & 7 brachial artery flow-mediated dilation (Squadrito et al.,

2003) -

Ak
2. Lh#

_¥

L # (Dioscorea spp.) A& % ##t (Dioscoreaceae ) ~ % 35 /8 (Dioscorea) %
A EMARERMEY c AREREANE R RXBEE - REEH R EXRATAT
FAFaOMaudE > % 1996 Fat RAEHKEE AT RARE > RELHH® 20 3
0 Xn BABEERFEHEF G e 858 (B#%,199) -

AEREZANAR UM LERKR =X =R FRTUEE LAHF
BiFdkhE i E4ES%EG (SHBG) ~ st—8 (El) > FHMBEED MR EIZ > &
TR T BEAR F S EAKH Y (160-OHEL)  (Wu, 2005) -

UEH2%LEROSKEEEFAMNBREEE G R128%  #AMEIEE S
WHIARLL > B FBMERERE - BB MEERALDLEE SR A BAE THMER
It RISRAHDLREEEREZ % > £ E IR BEIR M T kD E43% > 3 B AE
2 ho i FALEE R EME (% WA, 2002) - H4RA A LR R 4 R BT 0 L B H BRI
ARAALTT AE B A AR E B R

BRI B 2 LB LB ¥ 47T 751t hERa¥l hERB - M ¥ B2 3% 49 R & 75 1L
J& o % & R =5 B R R G B E AL R AT 8 1 A5 XHPLC 4 B 461k » ENMR A
masséE & B LB PRFIBRESEI RN — LA R T AEILEY 4

P

N

%] % * Hydro-Q9 chromene ~ y-tocopherol-9 ~ RRR-a-tocopherol ~ coenzyme Q9 ~
cycloartenol ~ & 1-feruloyl glycerol ; i& < #&1b&4 % € LhERBE 4 » HF LR T#
LB kg B A Mk &5 (Cheng, W. Y., Kuo, & Huang, 2007) -

D XA R > LR LB LB AR R IKE "5 e B B RA AR
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prim B ll-689 ik >0 R R LB LB CEXMBEFRE LN E SN (BXE,
2005) o

3. %

¥ i (sesame) & # ik AHHE D 72 1 X Rk 69 R BAE T > B & Sesamum indicum L. » JR
B ERSER - REABHEZAFTREERRIFIIABE - BERBAA
THAIE PRSI A R - LR —E42E AN HENB24R > HRAEY
RO NENE B—EHERNAFTO- 100 Z A LR TRECAKSY A
EXR o AMBEAEM=ME ) RAARBER T RERARER BRI oE KA
1t (GF/K&,2001) -

¥R F AT e 69 R Be o S B B AR AP AR A R R R 5 BAb eyl RE 0 R R MR
Wy 0 B B X e AL T s ek A% (Fukuda 1986) - A #1 7545 i >
TP BHAMREREARARRIAATEGSSOPEN L LR AILALR S8
F 0 & 2E lignans EH AR LS HZBE

% it g9lignans £ & A sesamin ~ sesamolin & sesamol > 484 & #1 % (10 mg/g)
(Kamal-Eldin, 1995) - AxelsonZf A(1981)849 5 725530, » # R S AFEHE A it 2%,
sesamin 4% ° By M B & 4% H X 3% sk enterolactone & enterodiol - Enterolactone # B8
BN 0 GNP R T BRI RR T B

&y % ER N R INT BEE enterolactone & — #8242 M 2 ERo 42 8] 7T
HAAM R AR B BERER > BAuksF 2% % (Coulman, 2005; Penalvo,
et al., 2005; Penttinen, 2007) -

Sesamin $2 sesamolin ¥] #p#|delta 5 desaturase &£ (Shimizu et al, 1991) » Fp
#)arachidonic acid # 4 ; sesamin % &3 3 #|p38 MAPK 1% & #p#|NF-kB /&1t >
mdpHILPS #]:3%BV-24a 88 & 4 #91L-6 (Jeng et al, 2005) » sesamol 4& & ] 4% 89 %

4

P&

» T LA 3p 4] 48 Bs A ROS BA & INOS % 38, & (Hou, et al., 2006) ; & & 1# A & 48 JENO
mubEX e o BHpEI N R ZET-189 2 4 » EF s B ey %4 (Lee, et al., 2004;
Nakano et al., 2006) - Sesamin ;£ PPAR-o X A BeF > &5cdp4#|SREBP-1 X R &3, »
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BLAR i Bs B B SAE R A R AFBRTG A me9tE A (Ide, T. et al., 2004; Sirato-Yasumoto,
et al., 2001) > B b3t Blsesamin B A 3 B Ik Ak sB AL Z B S o

4. B i3
AREBRBAZE ERMELERILE > 2458 Medicago sativa » 8 75 8§ &%
R ARG > g Acoumestane © coumestane F IR L4 0 H ¥ BF AT T E

A coumestrol #14’-methoxycoumestrol - Coumestrol ¥2ERa&ERP )4 4 F £ 42
M o $1ERa#) #1140 /1 ik restradiol > {12 2ERB #4v /7 & £ & #estradiol (Paech et al.,
1997) -

LAY 75 NG RE B BE Y £)F 0 BRB R T 12453 0 H 75 A8 T I TC/HDL ratio »
B I Hp R0 By $ERE ) B 69 SRl 0 3w AR 9 B M RSN B ) B 4R 4G HE
(Malinow et al., 1981) -

MR RY 5 CBL LB E M AR ki F a0 7T % B EILERP (FR K 4o,

2007) » HAEF (4 E v 40 iy & SALPS 3] A2 2 TNFaf1IL-6 43t & » # 20 ESLE/ & &
B % RIE (3K, 2008 )

X+
1

hd
by
hd

¥ F1% 4 B Jasminum sambac » B EEPE > ZHBILEE XA ERITHRIILE
TREYER (PR REBE) FERACE " HAME 0 B S THER

SEBEX o BH -
Mried o RAEFTEEMEASERAILS > BZTHRAXREREEGE
¥ HILEABEE S (Unamaheswari et al., 2007) - ¥ 3] it F B2 3 dppcdg 2

)N B R K RE > dpH B 2 thiE509% 0 B 88 % T M K B A ¥ B2 (cotton granuloma )
HEE ) ATHEMRIZHE ERIESIEA MR R (Atta & Alkofahi, 1998) - H
BRRIILTEEME LA MREFE (FRAKL0, 2007) -
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2
AR

# it (chrysanthemum) > £ % % chrysanthemum morifolium Ramat. > 2 ¥ B 1% %,
RRAEY  BEBRME - ABFhH -

P RS H TE K E 38 FRaw264.7 B 5 e R AR B 0 AEERE T FLPS AT
PGE2Z %y i » 3 # £ AR R BALB/c/s B wa B2 0 3 » =T B % FHRIFNy 436 > BAT i
IL-5RIL-10Z 43t (EZ85, 20006) -

20074k KX AR FLE A 114 3 fE 5 B4 - AR RIS HAE B IR M 3 A 2k
R AP XAFEH PO H SRR LS RFEHH LR LB E R A R AT
By FIE fa B AE ) o M KRN RIE R A R 5 00 8B 1L 64 4 € L X DPPHA
B R F IR AE 1 4 (BRMETE, 2007) -

BATERPIL T XML B A M EEM > FILERBAE /1 57 ERa (BR K 49,
2007) - AHRIEH AL TEEERY BRGNS > BaedpHlE RS Lk
12-O-tetradecanoylphorbol-13-acetate (PMA) 3] #e &9 % ¥ K J&E (Cheng, W. et al.,

2005) -

B EXBRIER] > BILEM TR A BN SRS X RE > B A LB Ak

REACZ B -
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K55

F=%F MHHBEF%E

%— 8 Hhon B BT
1.

Sesamin : A Cayman chemical 45 o F & & 3544 > & E =95% > & &k
B4 - 48 F DMSO B A2tk # % i F IR A -

Enterolactone : & Cayman chemical 8445 - - F & 4 298.3 o & i§ R A8y 55|
ARARI > BuAN@RHEHBEEERES  MA@BERA -

Genistein : B SIGMA 8§43 = 4 F & % 270.27 > {£ /i DMSO &4k b > #%

B EmA o
BEFLBLUERY  dRISEBALEFAHBRERTRME  AEAR
MR B BAEbhR1E BT - ABERIFeE 5 ¥ 4550 —80C »

B
\\mfr ﬁn@

RAZ IR BAE L IR
# > A LA L8 L85 (ethyl acetate, EA) 33> 3 BRR 48 @8R IR 45 30 4% 014
FRREBEREERED > MABTRZIA o ZRE A 458% -
WRLHCERY dRAIEEREFTFAHKTRERMY > SHEAHSR
SR o BT AL BA R—80C 0 R B AL RICEM N A E I
TA 0 IR 6L B DU B AR Al 0 B LB TR B 0 R BURE B
BREE LI 0 AR @B ERES  MAEBETRZIA -

KA FEERY R RSB E L DABERERHRES A 1:10
Ee 48] 2X 100% methanol [& R E Bk R > A B IR GBEAF R A T B2 X B4
(methanolic extract) - 2 B % & 23.79 -

HILFEEY  BRHILEBETHEEL  DHERE R KRR RS- A 1:10
tb 5] LA 100% methanol [ &R X R MR > BURE T EHERIFHILFEZRY -
ESESRVTE

30\
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K55

—_— N

(1)

(2)

CEN A

L IE AR
THP-1 (Human acute monocytic leukemia)

A$8 THP-1 4o f R AF 25t 5 AR B v 4 LS B AR > fRA Aoy — 42
wmiah o BA— M EAENENELKSZ (Auwerx, 1991) - 6P € B 4
% 3| phorbol myristate acetate (PMA) &) |5 4t > PR A LA R B 7% 48 fi 7
PRt BRI 0 {EA THP-1 tmfn 2 45 7] A A &g (Viaetal., 1989) -

ARAEM &) THP-1 BB R TATAE ¥ou » A RPMI 1640 32 &%

(Gibco) » W4 2 uM L-glutamin ~ 4.5 g/L glucose ~ 10 uyM HEPES -~ 1.0 mM
sodium pyruvate ( SIGMA ) » %} Au fetal bovine serum 1096 ( Gibco ) ~ 0.05 mM
2-mercaptoethanol ( SIGMA ) A % 414 4 Antibiotic-Antimycotic ( Gibco ) »
M 4 penicillin G sodium 100 units/ml ~ streptomycin sulfate 100 ug/ml ~
amphotericin B 250 ng/ml -

4% % B 32 A&7 75 T flask (Corning) ¥ - 32% 48 (Thermo) 3RIE4E4F
37C ~ 5 %CO, B tsfo K7k R > AN KA F Aw AHUELE] Methyl
4-hydroxybenzoate (SIGMA ) -t X # #— k3L H %K k@R % (Gibco)
A fm B R F R 2 B A AN B A S E T 0 2L 1000 rpm 23R BN B S B

(Hettich) 8w B 548 - BB £% > I EFR > EAANBEIHHFRLAR
REH L BARBEEERTRERAZSRABBEREASILEY - UF
AREF =T+ AR (P5—P25) BITE®R
AFEEEAR A & a4k (Human aortic endothelial cells; HAECs)

A EFHIA & a4k (Human aortic endothelial cells; HAECs) 8 &
Cascade Biologics » f# /| M200 ¥z %% ( Cascade Biologics) M4 1 g/ml
hydrocortison ~ 10 ng/ml human epidermal growth factor ~ 3ng/ml basic fibroblast
growth factor ~ 10g/ml heparin » ¥ %a j 32 &7 75T flask F - 3 H 45 R B 44
37C ~ 5%CO; B fsfa K& R, > A KA F Aw AHUELE] Methyl
4-hydroxybenzoate (SIGMA ) - #—_ 2= R F#M—RIELHRKR > AF HHR S
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(GAST) AT #EHERE > WA flask ¥ > SRS ERRR > BE

ANMEIBRRBPT © wf 8Bt RREO B HEF » FERITENR S Hhip

¥1zAiki% > 2 PBS %@k v AwA 3ml TrypLE (Gibco) 343 %> A

AT ES3 o4 BREA B A 6 ml $EE IS ARL L RIE > 3 LUK

BB tm B R A B R R B B B P o 24 1000rpm Z iR E EATEE G R

whE e BES R BN R EFR  EANBENERARLLNY > BRR

W ERERERAZ) RBEREALILETY - RE=ZREF R (P3

—P10) #ATEHR °
- MR BIE

R & e B & HFfF Trypan Blue 3| > R A L tafo @ L mARE & » L #
#4% (Nikon) 3t H s sk3t Mk by 22 0 T4 4ota o2 48 {4775 & - B 20ul
Z tm o R ¥ % 92 Trypan Blue (SIGMA ) #f ¥ # % » slb kst St Hw K&
BRI 4 RGBS AR 10" T2 B0 o Bk 2 % B (e B B/ml ) o
N AT

o A 4w L4 SRR FE BA 1 10°cells/ml #5244 o 3% 4a B 5% 5% 5% B4 1000 rpm B
5 548%% 0 Bk EFR > EA L TIDMSO (SIGMA) fu b 9396 37 & 3 % ik Bt
EROARBRFRIREYE » BB SAALRBFRG @B FRE 1ml 5
EELRET - HAREBWRILEE T > AW-80C27k4 (Thermo)
overnight » & A A& & A8 P12 7F -
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monocytic
THP-1

| o PMA 75 g/t » 72hrs
E "% %3 fi,
o A S AE A 33 A2l
5 o AoxLDLS5Opg/ml

16hrs & 48hrs 16,24 & 48hrs

L. Cholesteroluptake | |CD36, ABCAl | |IL-1p »~ TNF-0 » MMP-9 ~ MCP-1
2. O1lRed O staining mRNA mRNA & protein

. s .
—_— ?\152’.—-—

HAECs

RS T ERE SV
oxL.DLS0 / g/ml

24hrs

BECFAM-
| . labeled THP-1
Fhemokines: ‘ Adhesion

MCP-1 assay
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2w K®mAE

— REEEZaW &

HE 7 B 64 dn R AR S AN B o #% (Beckman ) & 5 # 3000 rpm ~ 4°C F B 15 4
b8 E MRy B - BT BEFRHRBCE BT mAIHl Zh
> BhoA NaBr (Merck) BE®R 05 ml #EEFHEZE 1.017gml » #+ € P44 E
AA B iR B P 0 241000 rpm ~ 4CFBEG 16 B R EBERER EEZ I G &
&A% 1ml> Bp 2% VLDL $2 IDL - B¢ L& 7% > & NaBr ZH R 05 ml FLEEH E
1.063 g/ml » ¢ & P14 B AAL SR B0+ > 2241000 rpm ~4°C F & 18 /B -
HEETRERERZ K FTERE 1ml > BpT4F28 % K& G (LDL) - BRAFZAKE
ERs &A% EAEHB (Spectra, %5F 2 12000-14000) » 22 250 f& 444 = PBS &
e NBEZ 4% o 4% PBS 4838 0 AR A&y ~ 250 18R ey PBS AN EMR R
FEo

= REEEZa®AL

4 EE #4789 LDL > Ao A 10uM 2 CuCly (Merck) » # 37°C K is #47 84k 20
JNEE > 2L EDTA (SIGMA) #k BALRJE © 8465 A6 LDL 4 20 250 {2824 2
PBS 347 v B » 2 % 46 % PBS {48 44 A3 8 250 124k o) PBS 4%
WERRFL BHZRZAILDL KA 4CAhIE 1275 HEEHNERTE -

~  Conjugate-Diene 3] &

oy

R 4GB o) AR E E s B G (ox-LDL) %20 TBARS i & ik 4o & &
i#2 B > Pr i3k A Conjugate-Diene ] & i8] Z o # % % & E 3t (SPECTRONIC
GENESYS 5) 2 % 3% & % 234 nm > 2 PBS 4% % Blank > 3B A &AM - AALAT

B A btk ey LDL % € #ATHE R -
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W~ WmBafEER M (MTT assay )

2A 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide( MTT ; SIGMA )
B2H o R A E @R P kIR EE dehydrogenase 3B R 0 M & 4 % &, formazan
At e £ 550nm FRmRABEN > A ALLEERBC Mz ER - §HE@BMS
A& 4 by formazan duAL % "I 3t H ) de B 7708 R o 45 A 96 7L A& > & well F H:42 THP-1
macrophages 1x10° 18 41 2 > [F] % su A PMA (75ng/ml) 4 4@ fi AL > 4838 72 /)N85 4% >
RFE AR AN TESFR FRE A s K e R B 5 HAECs A1
W well P37 210" B 4w it > FH v b Brdafa i 5% 0 REIBRR 0 AN CEW
K E R EZAE MM R AL R E B - WA R SRR I & 24 )RR
% %35 AR B AN 60 Wl MTT %% (0.5mg/ml) 735546 F RIE 2 /85> FAZ oA
100 pl isopropanol with 0.04N HCl R J& #) 30 4% » it Fi shaker 4% 3 LA VK 42 4m i,
1% 3% A\ ELISA Reader (TELAN ) 1A 550nm 35 ER 9% Jo {8 0 LA RE & BF K o AAE A 8]
Kz mfRAMEAHRE (100% ) BAERAZRAMRAH B a2 R KM
FE a2 MEEFE S -

2 @aBRNBEBERERRE

1. tmpp s

4 THP-1 tafsf 7 6 cm A m ¥ SEAmEA 2x10° B > B85 imA
PMA (75ng/ml) 4% 4= i -4t » 4838 72 NBFE » REBRR » AACERSREEE
2 M e AL A R A o 4838 2 NEE44 0 B w A oxLDL (50 pg/ml) st F) 32
R A8 NEF o 2 4% 0 BRI AR 0 A 4T PBS iwkWmk 0 v 200ul Z cell lysis
buffer » AF|# 4 4o f 5] F > WENMEE-CE T 0 24 14000g ~ 4C ok 10 542 -
BESTE > BRE EFREALEN-B0C ALK F -

2. tmfie 9 4B RE B BE R T
1% A B ¥3XE (Randox ) » #$4% 2 &b - FI M FE1Z » 44 P SLAR 0B BB 50 ul Ao AR
BlIRA¥H A 10 5421 0 2k & 500 nm B € R HAE o LAARZE SRR 64 R e E 9L E
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BlEEEEZHA2 g REERERE (ng/il)  REBRASKEZZEEGE S

EURLE °

3. ZAHRE

1# | Bradford method > A Bradford (BioRad) && &4 &% - 542 # 3% BSA
(SIGMA) Btk dum N BIRAH O B 48 0 kK 595 nm Bl 2R A - AR
EHAHNBRAEREGTREZHRESR  KREBHRKTRAL  FAER
KA BT ARG A R &G HIRE (ng/ml) o SRR 5B 2R B - & B Sl
W 4% S 92 395 ul 49 DDW 24 » BAea 100 l &9 Bradford 3 B34 4 %44 » A%
B e

B H AR R b B AE
ZaHRE (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 (pul) 100
A (p) 500

7+ IL-1p~ TNFo - MCP-1 5 & &2 A%

HTHP-14m a7 6cm 3phm ¥ > HEx A mEA 2x10™E 4 8 > BB oA
PMA (75 ng/ml) 1 éafis At > 4238 T2 NEHE > REAITHRIR > EANCTEF AR RE
Z AL S AL R ERA o 238 2/NBFE 0 F AuAoxLDL (50 pg/ml) £ 7] 3%
&M EEFER24NFRA N EFR 0 AT & Z 6B K % 7% » #TELISA
sets (eBioscience) 5 #7IL-1B ~ TNFa &R MCP-1% B K

RAFELISARIZ R € » FARRBERERAAE Hilid T

78 e 48 96 well ELISA plate _E coating capture antibody 100 ul 44 » & B 4°C
overnight » £X wash buffer /& 7t4% % £k 3 &k Bl € 7 #5 /& 49 capture antibody > #: % &
4T blocking &) 35 BRUAFEAKIE 45 B M6y T4& - 1 /8542 A wash buffer 72k » BR/F
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Au 100 pl 8942 £ 5 B L3z k0 2 /NB544 2L wash buffer 75 7% » Av A detection
antibody R J& » 1 /]N854% £A wash buffer 7% > #H v A enzyme reagent (avidin-HRP )
RJE » 30 4-4%4% oA wash buffer % » 24 TMB (tetramethylbenzidine) 2 & 4 % 2
& TR TEARILS 545 kBN 2NHSO, &1L RJE > Bl F 450 nm 2 % K14 -
BREMMESHHERTHRSTHEIRERS > BREAAZRGRIRE  AREMH
B BATHRALNE -

- MMPIZGEEZAXE

HTHP-14a ffE % 6cm 2hm P o G E8 A miEA 2x10%E i » 5] B Ao A
PMA (75 ng/ml) 4 fafis oAb > 838 T20B5E > REBRIR  EANTERSFAERE
ZAE S K AL R R o &8 2/ BFE 0 H v AoxLDL (50 pg/ml) £ 7] 3%
& RERFRBRASNIFZ LFR 0 AT E Z RSB K £ 2 HMMP-9 (R&D)
RE - ARIFELISARIZAIE > MARKRBEBBAAE filhe T

78 & 96 well ELISA plate _E coating capture antibody 100 ul 44 » & &7 4C
overnight > XX wash buffer 7 Jt47 % £k & & B & 74 /& 89 capture antibody > 4% % i
47 blocking 84 %F BR LA FE IR IE 45 E M8y 48 > 1 /)\8F4% LA wash buffer F 2% o o AAZ
B LR LIEER 2 N 214 B v detection antibody R JE 2 /)NBF 0 B o A enzyme
reagent (avidin-HRP) R J&E 45 4% » A TMB 2 &, » £B FT#ERIE 20 54 0 &
1% o N 2N HoSO, & 1 E B2 5 2 & RJE 0 7 30 448 9 i A ELISA reader 3% B¢ 450 nm
R > RAMAESH A TS T SREARD » HIREFAARESHE TS
BHR BRIBEEE WATRAEALHNE -

A~ QOil-Red O Staining

15 R 96 78 > 5 well #4248 THP-1 e s 1x10° 18 > F) 8% Ao A PMA (75ng/ml)
16 tm AL 0 4338 T2 NERE 0 BREIBARR 0 EANCEIFREEE X Mg E
AL R EBRY o L E I HR A8 N2 0 IR RRBL 0 U PBS FkmKk 0 244
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1# A 6% paraformaldehyde ¥4 4a B [E] & 1 /NBF o 1 /)NBF4R » F5FR 6%
paraformaldehyde > % A PBS F kMR ° iw A 60% Oil-Red O Z & & & 4afi 1 /]N6F >
P Oil-Red O #:&] » 2A PBS FikmR o Rl Ll F 8% - MAZBRMETRE
B BB A kminE B o BB E4 > Ao 100 pl isopropanol with 0.04N
HCI #5 30 44% > A shaker 4% % A5 ## 4m i > #x 1% %5 A\ ELISA Reader (TELAN ) A
500nm 3FERFB AL 0 LABE K BF R Au AAEAT R 3R M 2 4m i 9% S 48 k4% blank (without
cells)f% 2 & 5618 A # BB 48 (control) > B UL E 54 (oxLDL treatment, chemicals &
extracts) & Jo{& 42 blank 2 B AR A B4 0 st E B AAH X R i o

L~ N R e/ E AR MR

4 HAECs 32 &% 24 wells 32 &4 & - 518 well 3248 1x10° {840 » 45 BE T 12
T B AEA M M R IR A B b4 0 $2 ox-LDL 3 ] 3% & 24 /) B o 5 THP-1
w0 ARA fF 2 RPMIN640 33 2k F ek - EAEAE - RoaFRER
=1 : 1000 =z tb454% 32 £ 2 & %4 BCECF/AM

(2’,7-bis(2-carboxyethyl)-5(6)-carboxyfluore-scein acetoxymethyl ester ;
Invitrogen ) » 32% 30 54814 > A PBS Hikh=k » B 5428 LBk £ -

#3424 o5 % 2 HAECs A PBS Fk— =k » 18 well ;2 A €.4% 322 THP-1
tafp S}10°ME% 24 wells 32 &M ¥ > B REmptEEEd 1 |k
A& 3bM a9 THP-1 4afe > B A PBS F2b M=k > &% v 1 ml lysis buffer (0.01%
Triton X 100 in 0.1M Tris buffer, pH=8.0) » A % % & & 3+ (TEKON Technologies )
3% A Ex 485/Em 530 % %38 o

>~ CD36 1 ABCA1 mRNA 2R ERE

1. 4m s, RNA $5 B
6
S 4% THP-1 % pe 3z & (3x10 cells)# 6 cm dish » Afu A PMA (75ng/ml) 3t 5] 3%
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& T2 BAu AR SR LRI 2 /B > 4% v\ oxLDL £ ]38 & 16 & 48 /B >
#rry kAL mA 1 mLTRIzol RE| - RIES n48% W E RIE R b > £ £-80
CHiEHmER -

B5-80 Ckss PERE LATKEZ el NER TR 23 542 v 02ml &
BHAEBTRES bt 4 CRBEC 15 04 R EFREMEESE o B
AO0SmL EREHTSTRME 10 548 0 4 CREBEES 15 548 0 B LEFR o #
F 75% B2 % % RNA L3 8 84 #IEE - &% 4 DEPC H,O ®E4H ©

B4 &4 e DEPC H,0 #:78] RNA £ 260 nm $2 280 nm 2 %% 44 » #] A 260 nm
Z R b kst B RNA 69 ~ 280 nm 2 B AMHAIE G R A 5 260 nm & 4E
P A 280 nm Y& A4 7T 4% 40 Fr 2 B RNA 2 45 B > %% 4% s DEPC H,0 28 % 4% & RNA
REE—F o

1. R¥4p% 4542 R JE (Reverse Transcriptase Polymerase Chain Reaction,
RT-PCR )
(1)  # RNA 4 s cDNA
4% o lpg 89 RNAS 2L 70°C hush 5 4048 BH K L S 248 B Au A oligo(dT)
DEPC H20 - transcriptase (Improm II, Promega ) ~ RT 5X buffer (Improm1II,
Promega ) ~ MgCl, ( Promega ) ~ ANTP ( Promega ) £ 48524 & 20uL % PCR tube ¥ -
ANFAR M PCR #& (42°C » 60 4048 ~ 70C » 15 5048) - #o i 2-20CHR 7
R
(2) BITREGBEHRE
#§5uL cDNA template 4y # £ /)% > Bl uL 5 -primer ~ 1uL 3’-primer ~ 12.5 pLL
GoTaq Green Master Mix (&, 4Reaction Buffer ~ MgCl, ~ ANTP & Taq DNA
polymerase;& 44y » Promega) » inucleus-free HyO38 % 8% # %25 plLt% # 47PCR -
Bt F o
95°C 2 mins GECDNA®) — & &4 » L 5/LBEE)
94°C 30 seconds Denature

58°C 30 seconds Anneal
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72°C 30 seconds Extend (gene &9 h Bik > B @R E K ©)
TR BIERSL > £ T2CIHFE 10 048 BN AT RO R BTG TR > 2517 E
£4C > $E220CHKFHA -

% M 2 primer :
GAPDH - 24 cycles
Sense CCATGGAGAAGGCTGGGG
Antisense CAAAGTTGTCATGGATGACC
CD36 » 26 cycles
Sense GAGAACTGTTATGGGGCTAT
Antisense TTCAACTGGAGAGGCAAAGG
ABCALI > 28 cycles
Sense CAGAAAGCACTTTAAGCAGATTCC
Antisense GGGCCATGTTATTTACTGTTCATAG
IL-1B » 3lcycles
Sense TTGTTGCTCCATATCCTGTCC
Antisense CACATGGGATAACGAGGCTT
TNF—a » 30 cycles
Sense CACTAAGAATTCAAACTGGGGC
Antisense GAGGAAGGCCTAAGGTCCAC
MMPO - 28 cycles
Sense CAACATCACCTATTGGATCC
Antisense TGGGTGTAGACTCTCTCGCT

(3) @fT &k
P& 1.5% agarose # 4T DNA &k LA £ & B & 3,2 4% SybrGold (Invitrogen) £A 1: 10000
89 b9 lm N Agarose IR ¥ B AT RS o SR 1R BUR SN R BB A 44l BB 1% 0 £ Al Image
JHRBBITTE -
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+ ~ MMP-9 FMH A Z (Gelatin Zymography )

1. gelatin &7k B R # 4%

gelatin # #

10% & #* B R N 5% & #Bh
(gelatin gel ) 7 (Stacking gel )
8300 Gelatin solution —

— d.d.water 3400
7000 309 acrylamide (BioRad) 830
5250 1.5M Tris-HCI (pH = 8.8) —

— 1.0 M Tris-HCI (pH = 6.8) 630

165 1096 SDS (SIGMA ) 50

165 50% Glycerol —

100 1096 APS (SIGMA ) 50

10 TEMED ( SIGMA ) 5
Bl

BL# gelatin gel N EBR T RAME » EANTHRKE M 2 L T5%BAEE G 2%

BB AR ERE o BEEK KB B - BLE Stacking gel 7 E B TFRA

4 A ANE KL P B4E stacking gel 4L gelatin gel 2 F BIBEATHM  FREFRAS

P>

BEREIM  REAERME T RENEAEE R (running buffer) # 45 ho A4k

RNEITEK. o
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2. Buffer & &

Wash Buffer Incubate Buffer Running Buffer
50 mM Tris 50 mM Tris 10X TAE buffer,
100ml
R 5 mM CaCl 5 mM CaCl 1% SDS
o 1 uM ZnCl12 1 uM ZnCl12 d.d.water, 900ml
2.5% TritonX100
pH7.4 pH7.4 pH 8.5

3. &% &% &k (Electrophoresis )
%A Z AR AT MMP-9 & @ HRE 2 RR WA RRZBEAHIRE

%o EBEKAZEOERE R BEMSETENS 0.02ug &G T a9tk AR o o
e o (5X dye) & SDS buffer » B i§#k A & marker JE A &8 E KB A 12
¥ oo LUER 125V AT EKR 1 NEF o
4. Zymography

#3657 E 7k 49 gelatin $2 wash buffer £ 5] 3% % 1 /]N8% > 2 4% Aw A incubate buffer>
4% 3% 37°C ~18 /N BF 8y 3% % 4% 4% gelatin 24 CBR solution % &, 30 4-4% » £ 14 24 Destain
solution iR ¢ 20 4-4% > 4% gelatin A3k 3B 4K B > 8B R 478472 > 1£ A Image J sk g2

W4T R E AT -

i

#

B

&%

o

BREWMEA=ZF4 > TWERS U mean +SD &7 o FEHIE A SPSS12.0
WAL BAT AT 0 LA ERE 43T 2 Mann Whitney U test 4 % & 7w R 3R 47 64 48 5] $2
oxLDL treatment fjg) 2 & » E p<.058F > A#4t LEABAEHEERE -
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B0 HREHeBETIVE

EHBREZET  EURPE @it R AHRA - 8 %@ B REF R
BHEWRTHERE - A MTT B e o f57E % - 4 %8 E enterolactone, sesamin,
genistein & &-#& % B4 # 7 PMA-differentiated THP-1 macrophages % 17 7& %
(Bl 4-1) o 7 sh4u i) € &-#8 03X 40 B 45 i 32 HAEC ‘e o fg K ba i f7 75 % ([
4-2) o

— ~ #7 PMA-differentiated THP-1 macrophages #4935 %

1. 4 chemical j8]3X4% F > enterolactone - sesamin & genistein % 7] 4 1
UM > 50 uM #5220 uM &9 B35 % 32 F > ¥ THP-1 macrophages #& #8 3% &9
Mg ¥OER LHUREAF ARG TRARMS -

2. LEEMRABMT O LELHMUREY BEFLHCEED  RHFE
EMBRHIETF B E Yo 314 100 pg/ml &9 BRH R T - # THP-1
macrophages #& 88 ¥ ey tafo H i ¥CER LR B A KR E TR

~ #}# Human Aortic Endothelial Cells (HAEC)#) % %

1. 4 chemical j8]3X4% F > enterolactone - sesamin & genistein % 7] 4 1
UM » 50 UM 2 25 UM &y BAE R I T # HAEC &% eyt 1 0 4
WA L AUR A AR T RZAR

2. AEEMBIRM P LHUEEEY BB U LEERE Y 15 FEz
X R HILFEEX Y 54 100 ug/ml 9 EH R I T > ¥ HAEC &g %
maFr MBEF OB B RN R FTEEMRHILFEENE

AERBEEABEETRZMAE > MULELBRCEFEMER 50 pg/ml

BATE B
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Slor —mm% 5 3 Sloo | F/J\I\i
%80 - %80 -
z}: 60 I La 60 L
o O
§ 40 r % 40
820 r 220 r
0 0
0 0.5 1 10 0 25 50 100
enterolactone (¢ M) sesamin (& M)
120 120
S0 r o —F g 4 100 | & + —3
—_ 'é‘ |
£80 | £ 80
(&) &) .
4 60 r o 60
240 | 540 1
8 3] L
5201 g 20
0 0
0 25 50 100 0 ) 50 100
yam EA extract (£ g/ml) alfalfa EA extract (¢ g/ml)
120 120
S100 o———I\I\; Soof e— F 4+ 3
=00 Seo b
£ 0 £ &0
S 60 260
e} o
g 40 r § 40 r
‘g 20 E 20
0 0
0 10 20 50 0 40 0 100
genistein (¢ M) jasmine extract (¢ g/ml)
140
S120 T
20 ———— 3
g8 f
B 60
240
20
=0
0 40 30 100
chrysanthemum extract ( ¢ g/ml)

4-1  F R I RACEAE S & G Rl THP-1 fa f 2 tm i 77 75 %
Fig 4-1. Effects of test compounds on viability of PMA-differentiated THP-1.
THP-1macrophages were treated with PMA at 75 ng/ml for 48hrs and test compounds

for 48 hrs. Values are means £ SD.  *Significantly different from control group (0)
analyzed by Mann Whitney U t test, p<.05
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Fig 4-2. Effects of test compounds on viability of HAECs. HAECs were treated with
test compounds for 24 hrs. Values are means + SD

*Significantly different from control group(0) analyzed by Mann Whitney U t test, p
<.05
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Fig 4-3. Effects of oxidized LDL treatment on the content of cellular cholesterol in
THP-1 cells stimulated with PMA. THP-1 cells (106/m1) were incubated alone or with
the indicated concentrations of oxidized LDL for 48 hours. Levels of cellular
cholesterol are expressed relative to cellular protein. Values are means + SD.
*Significantly different from control group analyzed by Mann Whitney U test at p
<.05
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Fig 4-4. The effects of chemicals and extracts on cellular cholesterol in

PMA -differentiated THP-1 macrophages incubated with oxLDL. THP-1 macrophages
were treated with enterolactone (En), sesamin (Sn), yam EA extract (Y), alfalfa EA
extract (A), genistein (G), jasmine methanol extract (J), and Chrysanthemum methanol
extract (Ch) for 2 hrs and then co-cultured with oxLLDL at 50 pg/ml for 48 hrs. Levels
of cellular total cholesterol relative to protein were determined and the mean of control
was set as 100%. Values are means + SD.

*Significantly different from oxLDL analyzed by Mann Whitney U test at p <.05
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Fig 4-5. Effects of chemicals and extracts on foam cell formation in
PMA-differentiated THP-1 macrophages incubated with oxLDL (50 pg/ml) for 48hrs.
THP-1 macrophages were pretreated with the test compounds for 2 hrs followed by

oxLDL for 48 hrs. Cells were then stained with Oil-Red-O and then observed by

phase-contrast microscopy (200X).
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Fig 4-6. Effects of chemicals and extracts on foam cell formation in
PMA-differentiated THP-1 macrophages incubated with oxLDL (50 pg/ml) for 48hrs.
THP-1 macrophages were pretreated with the test compounds for 2 hrs followed by
oxLDL for 48 hrs. Cells were then stained with Oil-Red-O and lysed with isopropanol.

Values are means *+ SD.

% Significantly different from oxLDL treatment analyzed by student Mann Whitney U

test at p<.05
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Fig 4-7. Effects of chemicals and extracts on CD36 mRNA expression in
PMA -differentiated THP-1 macrophages incubated with oxXLDL (50 pg/ml) for 16 and
48hrs. THP-1 macrophages were pretreated with the test compounds for 2 hrs followed
by oxLDL for 16 and 48 hrs. Expression levels were adjusted by GAPDH mRNA levels
and are represented relative to control, which is set as 100%. Values are means + SD.
*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-8. Effects of chemicals and extracts on ABC A1 mRNA expression in
PMA -differentiated THP-1 macrophages incubated with oxXLDL (50 pg/ml) for 16 and

48hrs. THP-1 macrophages were pretreated with the test compounds for 2 hrs followed
by oxLLDL for 16 and 48 hrs. Expression levels were adjusted by GAPDH mRNA levels

and are represented relative to control, which is set as 100%. Values are means + SD.

*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <

0.05.
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Fig 4-9. Effects of chemicals and extracts on IL-1f concentration in PMA-differentiated
THP-1 macrophages incubated with oxLDL 50 pg/ml for 24hrs. THP-1 macrophages
were pretreated with the test compounds for 2 hrs followed by oxLLDL for 24 hrs.
Medium was collected for IL-1f analysis using ELISA. The secretion of IL-1f by cells
treated with oxLDL only was expressed as a value of 100. Values are means + SD.
*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-10. Effects of chemicals and extracts on TNF-a concentration in

PMA -differentiated THP-1 macrophages incubated with oxLDL 50 pg/ml for 24hrs
THP-1 macrophages were pretreated with the test compounds for 2 hrs followed by
oxLDL for 24 hrs. Medium was collected for TNF-a analysis using ELISA. The
secretion of TNF-a by cells treated with oxXLDL only was expressed as a value of 100.
Values are means + SD.

*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-11. Effects of chemicals and extracts on MCP-1 concentration in

PMA -differentiated THP-1 macrophages incubated with oxLDL 50 pg/ml for 48hrs.
THP-1 macrophages were pretreated with the test compounds for 2 hrs followed by
oxLDL for 48 hrs. Medium was collected for MCP-1 analysis using ELISA. The
secretion of MCP-1 by cells treated with oxLDL only was expressed as a value of 100.
Values are means + SD.

*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-12. Effects of chemicals and extracts on MMP-9 concentration in

PMA -differentiated THP-1 macrophages incubated with oxLDL 50 pg/ml for 48hrs.
THP-1 macrophages were pretreated with the test compounds for 2 hrs followed by
oxLDL for 48 hrs. Medium was collected for MMP-9 analysis using ELISA. The
secretion of MMP-9 by cells treated with oxLDL only was expressed as a value of 100.
Values are means + SD.

*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-13. Effects of chemicals and extracts on IL-13 mRNA expression in

PMA -differentiated THP-1 macrophages incubated with oxLDL (50 pg/ml) for 16 and
48hrs. THP-1 macrophages were pretreated with the test compounds for 2 hrs followed
by oxLLDL for 16 and 48 hrs. Expression levels were adjusted by GAPDH mRNA levels
and are represented relative to control, which is set as 100%. Values are means + SD.
*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-14. Effects of chemicals and extracts on IL-13 mRNA expression in

PMA -differentiated THP-1 macrophages incubated with oxXLDL (50 pg/ml) for 16 and

48hrs. THP-1 macrophages were pretreated with the test compounds for 2 hrs followed

by oxLDL for 16 and 48 hrs. Expression levels were adjusted by GAPDH mRNA levels

and are represented relative to control, which is set as 100%. Values are means + SD.

*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <

0.05.
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Fig 4-15. Effects of chemicals and extracts on MMP-9 mRNA expression in
PMA-differentiated THP-1 macrophages incubated with oxLDL (50 pg/ml) for 16 and
48hrs. THP-1 macrophages were pretreated with the test compounds for 2 hrs followed
by oxLDL for 16 and 48 hrs. Expression levels were adjusted by GAPDH mRNA levels
and are represented relative to control, which is set as 100%. Values are means + SD.
*Significantly different from oxLDL treatment analyzed by Mann Whitney U test at p <
0.05.
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Fig 4-16. Effects of chemicals and extracts on MMP-9 activity in PMA-differentiated
THP-1 macrophages incubated with oxLDL 50 pg/ml for 48hrs. THP-1 macrophages
were pretreated with the test compounds for 2 hrs followed by oxLDL for 48 hrs.
Supernatant was collected for assaying MMP-9 activity by gelatin zymography. Values
are means + SD.

*Significantly different from oxLDL treatment analyzed by student Mann Whitney U
test at p<.05.
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(A) Control (B) oxLDL

(C) oxLLDL + Enterolactone (D) oxLLDL + Sesamin

(E) oxLDL + Yam (F) oxLLDL + Alfalfa
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(G) oxLDL + Genistein (H) oxLDL + Jasmine

(H) oxLDL + Chrysanthemum
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Fig 4-17. Effects of chemicals and extracts on adhesion of monocytes to HAECs.
HAEC:s were treated with test compounds and oxLDL 50 pg/ml for 24 hrs and then
co-cultured with fluorescence labeled-monocytic THP-1 for 1 h. Values are means +
SD.

*Significantly different from oxLDL treatment analyzed by student Mann Whitney U
test at p<.05
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FoNf 2 rekick R4 H HAEC i MCP-1 45
L E& 2 2

oxLDL treatment 2784 MCP-1 2 = X FEB-F359E E & 169.45 £90.91pg/ml »
i control 48 ;& & % 74.34 +33.59 pg/ml - tA oxLDL treatment %8 &% B B 898 &
WA 100% > HEHRIRERIRE MR > Koo E 4-18 -
Control 487k & B % &7 oxLDL treatment » 48 £ 53% ; e AR T BRI
By HICFEEREY ~ B 72 ¥ LB T8 F M2 sesamin 7] BABA 2 37 44 oxLDL #|

B2 N w4 MCP-1 698 » 4 %] 5T SAF 4 38% ~ 28.6% A 25.1% -
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Fig 4-18. Effects of chemicals and extracts on MCP-1 concentration in HAEC
incubated with oxLDL 50 pg/ml for 24 hrs. HAECs were treated with test compounds
and oxLDL together for 24 hrs. Medium was collected for MCP-1 analysis using
ELISA. The secretion of MCP-1 by cells treated with oxLDL only was expressed as a
value of 100.Values are means + SD.

*Significantly different from oxLDL treatment analyzed by student Mann Whitney U
test at p<.05
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. 21D <>
BRE HHEsgilmn
—~ HEH@mBERE  SEHEZIBE

BBk AR AR AL By 3 A A2 X — 38 $ AR A LR E > LDLR
(LDL-receptor), LXRa, PPARSs (a,y), CD-36 # st ] cross-talk #4 3k & & 37, 6L BE [ 24X,
o BARGARARALA B (Kaul, 2001) - B 440 i @ 48 & 7 PR % B4 oxLDL # A >
P B 9 e AR AR B B2 S 0 R BT R BB BEER 0 E R e JL R K T AR R G R
BAERES RS ERBNEIWB KRB K lipid-laden 8§ E "% 4a i - (Nakata
etal., 1999) - CD36 ¥ scavenger receptor class A (SR-A) A E“%4afiF X & & &
NEEHAREE AN EEZRE > mF TR 8 7 75~90%acetylated & oxidized LDL
Z ErmFE N (Kunjathoor, ef al.2002) » H#:% CD36 &
monocyte-derived-macrophages $2iF % 4m fi 48 Lk & k) 40~5096 ¥ 4m it 4 A 8
oxLDL (Nozaki et al., 1995) - LDL & /bif & i — A b5 d > #1 CD36 A 5
BB A0 /1 (Podrez, E. A. et al., 2002) - CD36 & 3, TF [%8F > &V BE "% fa g ¥ oxLDL
BFA 0 REB IR @A R 0 A BN IRE IR KA AL (Janabi er al., 2000) °
Kaempferol ~ rhamnocitrin & aged garlic extract % ] 8 % | #1 oxLDL # )32 % %
PMA -differenitiated THP-1 macrophages £ CD36 &) %31, > B % T 3] B % 4m L ¥
oxLDL 2 # A (Ide, N., Keller, & Weiss, 2006; Tu et al., 2007) > A} AR EFE 5
AP FERZ RN E 0 A E LT RE @) CD36 mRNA (37 > BV E
g 4 s ¥ oXLDL 2 3k N\ > T lafo NAAEE BE 5 > ML & R e IO T AR, ©

Oil-Red-O AE¥ HE B 8785 ~ T HAE TR E  THUBRES@ion s ¥ #
# 1% (Kruth, 1984) » Rahaman % A (2006)$2 Pordez % A(2000) 75 J& A sbi:4E 2
FIE AR B R IRIE - BARFELERBAYE T CHRUB XN R
% &% oxLDL treatment > 3k #] F &% 3 4% R B8 3 157 oxLDL treatment - #t 38 & &
Tk T BEFCHROEED M E@BNAEY - BB B850 M - THR
wiORmMIBAER > MRA FEEDAEH@BNIEYE - EEBRWESE B4
R L IR d L A R TE T
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R o Oil-red-O B TAEHAEBI BB AT R & > LR B P HAEWN - Bt A
T mpe NER BEZ AR BT o BB TER@BNERERBRE -
AEREWEAT > oxXLDL ZEF AL AL E bl P4 RE B B e f - BAE W T 1.5
12 % o fe NEERFFA B4 F 0 L enterolactone ~ sesamin ~ ¥ ] FELE M R H it
T BF 3 My Ae A 20 ) da B N 48 BE B) B% & o tb#& Oil-red-O staining o i B B33 4 2 49
4 RA3  sesamin ~ L B L EE LB E MR KA F EEE A2 Oil-red-O % &, 82 4m i 19
FE Bl B2 EAB S48 4% o By b o FRAIHEA] sesamin B K F] F B8R E 4 B A 4B AR e il &
REES -

B T AR FT R AE T AR 4 B P9 BE ) B3R AR G0 FT AR R B 0 R APT A7 B3R 4k S
E v 4mfs CD36 mRNA R 2% - 48 £ 5530, » f£3% % 16 /\0F4% » enterolactone ~
genistein ~ X #] & ¥ it F 85 3 4 7T 82 % #p 4] CD36 mRNA %k 3, > 3% & 48 [NoF44 o
enterolactone ~ sesamin & genistein 7 48 #8 & #p 4] CD36 mRNA o £f LA #2479 78]
enterolactone ~ sesamin ~ X 3 FEEE MR HILFEEY » e dipd CD36 &1,
M % 2V % B, P B ) B 3 AR o

FAR BE R RER A A B 0 B B A 7 flaxseed #98k R (30-50g/day ) » 4% o B IE
FRiBH AL ST HER B0 7T T F o % 480 B 82 & LDL-C (Cunnane
et al., 1995; Lucas et al., 2002; Patade et al., 2008) » 5 By 7 2L 42 $h Ak 5 Kk A2 1L » 5
9k > 4% M hamster 7 £ 1Fx N B &9 T 4a i 0 FIR P v A flaxseed &4 5] - T &
%o BEABRE B BE A% 0 TR RStk @A R48 5 244 (Lucas et al., 2004) -
flaxseed B B 8 &85 N B X #H14 £ 4 enterolactone » N /&G 3E o RBF LR
enterolactone &% @34 16 /N5 & 48 /[ 852 CD36 mRNA £33, MRV mhe N 4
FERIBE M € 0 A BN R R £ AR 0 HeRIAE T Bh D Rk @A > M
TR REFARE

Ly # (Dioscorea rhizome) #E 88 % M5 1K 5 £ B§ % F 49 thoracic aorta &
atherosclerotic lesion (Chang WC, 2005) o A 72 %8 31,1 % 7 B T B 25 4 AE 58 3 3% Jo
B NBIEREEE > 22 a7 CD36 mRNA #BR ik L > AFATAEE B A &
Hag o N KEBRAEMIEZAE mA apoA T &% HDL » A7 A free cholesterol 3 & %%
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i@ ABCAL 91 R HFd - LB LM LB X MR E@BNEEREE  ThALHH
e bg3RAE > 4o iR 1 SR-A 69 R BRI R M R o BRI BB 4o B B BRAE X, > &
Chang et al. (2005)89 &)t T RERMF R FE » THRA R AHHMERAL &
BLERTSAREREOERBERETEME - ATUE R BHAKIAG
MR TAAAFERANR KR CEFERY > RLERAG BRAAMAREL >
BELECBRCEENNEIP LA N 0 hF GRS A BRIES a2 A
B (Z%45,2008) o AR L B L BE TR M e LB IR AKARALE R B i —
PR3t

H 75 LER LB 3 by i N 48 1 B B3 2 $oxLDL treatment & 82 ¥ £ £ » mix
Bl TCD36 mMRNA.A R SR LA RABIHRAA EZR WA BB LR LUBEENIEIF G
F A CD36 mRNA K Ao bm f 9 AE Bl 82345 - A MOil-red-Of &M TRERBHE
LB L Bs X BA% JvoxLDL treatment » TTAE N B B EM S A Y (N T#
L EE 6 AR A B % e B AT N T B B8R % o) & M BB RS > 2 Oil-red-O staining %
KEBHHAL - ATREDANER > R B LR EhiERapoE" &> B4
WY B IREIKN KR RS (p=06) - M A TRBEXERY 5 LR LE
R R GRIMER BB E @it > B R GRRBR AR > BEHHER
ERAM o

FAI4E 3 genistein HMa R NLERE B 52 RBAZ B E > 2B AF FIK
Oil-red-O % & {a w982 » H #1 oxLDL £ )32 % 16 % 48 /N85 2 4% » genistein % 4E
#a % 4] CD36 mRNA %3, o &7 Oil-red-O £ HE B BZAs 4 & > B bR € H a5k
JE B B2 34T 4 & (Kruth, 1984) » A7 A3t ] genistein =T ft & %5 4° + M A AY 69 3 4% 3
J B B% &) B5 1L o BF .45 3 genistein (100uM) #E > HepG2 % L 13 B% B B3 A5 1L i 56
9% » 12 ¥ acyl-CoA: cholesterol acyltransferase (ACAT ) % F %% (Borradaile et
al., 2002) - # kA H R % F genistein 18 4F B % 4= B 79 JE B B2 A5 69 5 = (51K » M AE
BZ 5 49 4 pi ¥2 foam cell 7 ik A 88 F 48 Bf] ° P 24 genistein & % £ anti-atherogenic
ST AR Ty &y AT IRAE o

ABCALI 4 lipid-loaded E " 4= fi £ & 4% 7] 42 & & & 3 (Langmann, T. ez al.,
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1999) » AR HE B BEHE 69 £ § 3848 - ABCAl & —#wmfof Eayis H %% G
(transporter) > AEAR i EEAS H R KBS AL ey BE B B2 HE H & apoA- 1 » BAF Ak, pre-p-HDL
(Cuchel & Rader, 2006) - ABCA1 #9 % & & 3], (over-expression)®] LA % % BE3R &9 45 4
B3 i B b7 %0 ABCAL $ E ¥ fm B B B B2 3R 86 2 —BR £ 269 B % (Van Eck et
al., 2005) -

A} %538, enterolactone ~ sesamin ~ genistein & 3k F] F B2 2 4 45 R %%k 16 /N iF 8y
ABCA1 mRNA &35 2 A BA¥ T % 12 R A7 A R4 H7% 48 /[ 856 ABCA1 mRNA
A BRBEVE  ATHEE Sl M IEE BEHE B0 b AR

=~ SHHHEMBEEFRARMZHERXBR

. HES@iyibits XmiaisEk TNFo & IL-1p 2 2%

Rk F e — B E LA EL > AUAPHAR T BB S A5 TR0 e
B R ARG o AR BE RIEM X B HE M B €% B T &,7F 4L proinflammatory
caspases R tmf ik E 0 MR EERIE G E X RE » & FE L 89 Bp L caspase-1 #1
IL-1B - Inflammasomes ° = Ji & 9 &9 % 7% G4 582 > /5 A 4o 5] 751t caspase &9 %
Z RMERALAG B ELR RRAE XRENEZHF] (Johnston, Rahman, &
McFadden, 2007) -

ﬂ

¥ % #5045 - oxLDL @ 1By Ak 79 Oo” i 3% fo 4 il AL JE 77 0 7% /£ MAPK
pathway B 4% H -+ NFxB - BRI H A o9 AR 2R LRI XA Fay KR >
@4 IL-1p ~ TNFa ~ MCP-1 % (Brand er al., 1997; Thomas et al., 1994) - H &
Oxysterols & 25-hydroxycholesterol & 5% %~ & 3| A2 B "% 48 Js A & 2o IL-1B 3£ 3] % B
mRNA % 3, (Rosklint et al., 2002) o R &7 4k ¢y TNFo & IL-1P & Av & $1 8k P9 AL 49
B RRE AR PR ba Jo BT R L B BB 4 0 B3 4% B vk 4a it o) R AR 3 B Ak
SR ARAL £ B (Ross, 1999) 5 A LA 48 X R T LA 4% B Ak 3% AR AR AL

s F T Hp ] NFB &b A& KT #% pathway > H By 2 & $) Ik 3 kAR AL i 42
(White, 2002) - Hamalainen 2 A (2007) 35 > A4 PE k% & genistein #Ei% i@ )
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E o+ NFkB F4b 0 &) IL-6 ~ IL-8 % %4k o Sesamin & —#& X 28 49 PPARa
B.-F (Ide, T. er al., 2004) > f PPARo &4 7& 1A By 74 %] NFkB /&AL » &k b F e 4
R wmppisiE 2 kB4 TNFa ~ IL-6 % (Delerive, 1999; Inoue et al., 2002) -

A 32 & F 4537, oxLDL (50 ug/mL) 3t 7 & #8 % 3% /v un-stimulated monocytic
THP-1 &) TNFa % » 4 45 88 2 89 4% % THP-1 macrophages &) IL-1B & TNFo. j£ f
= L #E 3% oxLDL #4935 % THP-1 macrophage % £ R JE 893, % - L&t H & »
genistein #2 sesamin 7] #8 % F % oxLDL-stimulated THP-1 macrophages &4 IL-1p &
TNFa /& & » B>~ genistein 1 sesamin &RV 1224 X ik X b & > M A 04
KOER - LR RERAAE - ERNEFHRAE AT E B H NFB Z1b > ik
VAR R EZ A SR 0 BIA A — 094Kt o M enterolactone A #8 % 4p 4] IL-1P
Z syubw 0 B TNFa 4k 2 91 oxLDL treatment 28 % 2 & o

B R BRATAR E M ET — R AR T [F IL-18 & TNFa
ML FRRAR 0 BB T LB LB E T A B dl o LPS Rl31Z BALB/c /s &
AR 4m i, - IL-1p & TNFo 4t & 0 348 4r 38 MR B (SLE) s B E *4% % A4 X,
PR LECHBEBENREE T LB CE XM S Tipd IL-1B ~ TNFa & IL-6
Z o (K, 2008) > R MR ES BB RER > BARRE R -

AE R R & AR R M7 RE 16hr & 48hr #7 oxLDL-stimulated THP-1
macrophages &) pro-inflammatory cytokines mRNA % 3,69 % % o 4 £ 253,834 &
RBEHZEIL- 1B mRNA &3 (16 /N EFR 48/ \eF) K MmBa 2 FREIL-1BRE (24
/NBE) 0 3B ST e b AN ] 43R 1% 69 & B 8 1545 17F A (cytokine processing) s #p |
IL-1p secretion Ff 2% o Caspase-1 #% pro-IL-1p # ## 2 IL-1B (Johnston et al., 2007) >
HhiE SR & T AR 1B % 2 inflammasomes ~ ¥4 caspase-1 JE M 0 & M &)
pro-IL-1p = H i f AR IL-1B SR > 1 A i —H RRETR

Fii A 8]3R4 +  enterolactone ~ sesamin ~ L 2% LB LESE MR Y B F
FET#A% T % 16 /| 052 TNFo mRNA &3, » 3 B it — B8 % % 1K TNFo i B
(24 /]NB%) 5 # 3 8] enterolactone ~ sesamin ~ L& LB LEEE S - B EF T
> T AE B3 H TNF-o mRNA £ 3, > FTRAEHE R @iz onE  mEAHR
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i genistein ~ K3 FEEEMAHILFEEMETRAE T H TNFo B E (24 /)
B¥) > {2 4p Kk BA % T M4 16 /852 TNFo mRNA & 3 > 7T 46 £ £ 8% & TNFa &5k
(secretion) 2%, #% 3214 89 & & & 15451k A (cytokine processing) » A F& 4K TNFo jE & °

2. HEWtmyiss MCP-1 X 2%
124844y (Chemoattractant) @ F R E B HK - B B EL
(transmigration ) 48453 4r > M MCP-1 & N & 4o i & B 7% 4a BO 4T € ik 0 — A
RS KAL) - IR TR BB M A - B 4354 ICAM-1 & tissue factor
By &R, BAR AR m ey T i #2344 (Boring ef al., 1998; Gerard & Rollins, 2001;
Reape & Groot, 1999) -

AR AR T oxLDL % B % 4 i 14 69 MCP-1 442 > % 3 enterolactone -
genistein & B 15 LB LG E AL E B BAZ I H1 69 R o — B A LPS 3£ E S ta ity
5 R py A X A3, 0 genistein 7] 48 % T & MCP-1 %4 (Nagarajan et al., 2008) - i f#
B SLE R ey S X PoBR - 85 F LB i X% B iRad MCP-1
(K, 2008) 5 LA LFR AR B A TARE R E = AR T LA b 5]
MCP-1 i & > D BRSO R EEE - MGG o2 & L3R -

3. ¥ B4y ik MMP-9 2 2%

£ % 4 B % a & (Matrix metalloproteinases, MMPs ) f£ 4= j #% /T $1 a8k £ 3¢ L
& 548 84 » TIMP-1 (tissue inhibitors of metalloproteinase) Z MMP-9 &4 —#& X 2k #p %]
Bl > e MMP 275 M - L AEEMHKITAEYE S @i F » 56T oxLDL &3] 4
ka8 % it /4% 49 MMP-9 (Shiffman ef al., 2000; Xu et al., 1999) K& % 4% oxLDL
$1 B 4 4o 3k 45 A 1 K 4 342 MMP-9 53 34w 1.8 452 % » 2 Shiffman er
al. (2000)F= Xu et al. (1999)#71 7¢ & R 48 #F » #E 3% oxLDL & 12 i E "% 48 s MMP-9 4
& o

AR % %5 35, Enterolactone ~ genistein ~ L8 LB LEEE MR Y i F LB LB

$
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e AR % T MMP-9 ik & BE M o 3] A b va #8340 § fEdp %] MMP-9 /%
Mo R 83 e TIMP-1 FH 28 0 A48 EEET o &7 enterolactone
genistein ~ L LB LESE MR E 15 ¥ LB LB WA K MMP-9 ik & R &
B WS RBRNE B S UM ERRE  c AN EEF LR TE
EM R EHE CD36 MRNA R B Avm N ER B3 M > MATREER 8
L LB 4D apoB N R 3 K EIK P & B B A% (p=06) > TR TF s
W) dm BEAS AT R4S T BE 3R 89 4F A 1 B anti-atherogenic A > B F i — F & HF R ©

i3

= HAABRESRERIZE

BB AL E RN K B gh R BRI T 0y — A - B R E
BRI, 0 MR ST M R de A AR SR BT B 25 P AE R (Gao et al., 2006,
Mikkola & St Clair, 2002) ; ¥ 4t SERMs #g # 4 (raloxifene analogue ) =] pA3i% i@ Hp
W P9 B km B oy s VCAM-1 1 3 240 ) 9 & 4a Bl 22 B A% 3K ] 69 5 ¢ (Simoncini, De
Caterina, & Genazzani, 1999) - &5 Mukherjee % A(2003)89 5 245, - —FME% E X
¥4 17-epiestriol> 4 & — #& ERP agonist, ¥ TNFa 3] #2 N & % B 5 ik 49 VCAM-1
mRNA RE&EGE &R & > ¥4 /1 £ 4 17-beta Estradiol &9 400 4% - 4479 £ & — 35 4%
3, » 17-epiestriol #E35 %+ endothelial nitric-oxide synthase (eNOs) & mRNA &%k &
Y > H et % TNFa 3] A2 89 NFB /&1L o

A2 R R AT A BEX 4 enterolactone ~ sesamin ~ genistein ~ L # 7, & 75 %
Y- BRFLHRLEFEY ~ XA FEENEFIL T EEE % T 8% 9% HAEC #1
monocytic THP-1 i a9 2645 -

genistein & —#& ERP agonist » #4387 Ac3p H1 99 £ b1 K B 88 79 4a B B 69 6 1
YER 3 H N & 4afe N ZE I B -F 2 4 m (Kasiyaphat, Siriviriyakul, & Patumraj,
2008; Piao et al., 2006) > B {2 /&:& B8 (1 and 10 nm) > 3484 4] TNFa 3] A 4
VCAM-1 mRNA % 3, (Mukherjee et al., 2003) > £A flow cytometry 3 B] B 4% 3K 52

HUVEC R 9638 A BA Z IV 25 I BAZIK 2 #L B - R E B & RA AT At R
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& F 481 0 Bao~ genistein 4L AEHp 4] oxLDL-stimulated P9 & %m A 92 3 4% 2K ] 64 Z6 Pt
B -

RNEBF AT K43, > sesamin (100uM) =T 88 2 4] TNFo 3] 42 &) 4= fL 35 it
FH 8 ICAM-1 2R3 8 (H 3%, 2007) o f A5 F04E A R BAEL K 2L oxLDL R %
M & %8 e > 253 8L sesamin SOUM 47T LA TF [ 79 & 4a it 2 B A% 3k 1 X, THP-1 R 89 %6
T -

ARARFE B R & B3 ) NFB 7318 0 b R RIS eI N K e B
ICAM-1 & VCAM-1 &3 » miE 2| ¥l 2b a9 /E R » MR KT

s

1. 38 enterolactone~sesamin~ ¥ 5] F B2 % M & ¥ 1t F B2 2 4 7] 4834 1@ 4 4] CD36
mRNA &3 > D e fo ¥ oxLDL Z A\ » UE R N4EEE B 2 » Ae B b
B A Hp iR m eI s Z B 0 Mk By ARSI IR AR AL AR -

2. FiABIRY (5 enterolactone #1) > %A 88 % F 5 IL-1B & TNFa jEE » TThE B
A s X 4946 A - M Enterolactone ~ genistein R E % ¥ LR LB E 4 S icia 2
¥p 4 B % 48 i 53 ik 2 MCP-1 2 MMP-9 R & » 24 & MMP-9 /&M » He R b AP) =T
ek R DA KB F IR~ D BB E R IFILE ST 0 MAR
TR BERZI R B TR Z BRI B H TR A -

3. PR BRI G AR R EA%IKE L 5] oxLDL R M F e R 692 IE T 0 &
BT DA IR D K fe B 2 B AR IR P a9 2B T 0 M T AR B A AR R da B A AR
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A MEMES R AR H e AR KRR B 2B E  F i — (PMA-differenitiated-THP-1)
enterolactone sesamin Genistein Yam EAE Alfalfa EAE Jasmine Chrysanthemum
\ extract extract
£ A RE 1uM 50uM 20uM 100pg/ml 100pg/ml 100pg/ml 100pg/ml

Cellular cholesterol l ! NS 1 NS ! l

CD36 mRNA 16hr ! NS ! NS NS ! !
CD36 mRNA 48hr ! ! ! NS NS NS NS
ABCA1 mRNA 16hr ! ! ! NS NS ! NS
ABCA1 mRNA 48hr NS NS NS NS NS NS NS
Oil-red-O staining NS NS NS NS ) ! NS

IL-1p secretion l ! ! l ! ! l

TNFa secretion NS ! ! l ! ! l
MCP-1 secretion l ! ! 1 ! NS NS
MMP-9 secretion l NS ! l ! NS NS
IL-1 mRNA 16hr NS NS NS NS NS NS NS
IL-1 mRNA 48hr NS NS NS NS NS NS NS
TNFomRNA 16hr ! ! NS ! ! NS NS
TNFomRNA 48hr NS NS NS NS NS NS NS

MMP-9 mRNA 16hr NS NS ! NS NS ! !
MMP-9 mRNA 48hr NS NS NS NS NS NS NS
MMP-9 activity ! NS ! ! ! NS NS

> &R TEF LA, p<O5 -
> |k TEFETHE, p<O5-
> NS kRT&BEER-
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AW PEME S BRI H R AR R FX B E  FE— (HAEC)

) Lo Jasmine Chrysanthemum
enterolactone sesamin Genistein Yam EAE Alfalfa EAE
extract extract
18 R IRE 1uM 50uM 25uM 50pg/ml 100pg/ml 100pg/ml 100pg/ml
Adhesion ! } ! ! ! ! !
MCP-1 secretion NS ! NS NS ! NS l
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EZu5 (2006) - RERIPFEHsafotk A7 E2 9 RHENERXRBEGT
o BB RBMAEMBAILHATATFAER > KRER > G ©

2345 (2008) - #fE BAE YR EEHAHH P R BARMERHRSRBZIY
F BRI EEREMAMMACERRTABELHX > AR > L7 -

B (2008) c HEF LB UEERYZE MRL-Ipr/lpr B &% AR B HERZE
WoBRIEEREMEMBEACEARAE LRI > KEIR > &L ©

B I (2007)-FIA LM AHEEIFELE FRBRABEHHIRA K b o &k B éa B3 2
FOVERAMMBR RIS RARPABRBRAREL A IHI » &
= T

FRMEFE (2007)  HIEARE R ZEH - REXRZREHELALIH kR & F
B oo

FHAKEG (2001) - HREHREBRRS TR 56T H4

MK4e (2007) - BHEH k3 ERHMH E WY PPAR - fsBhtaie 4 B Rk sk Z M4
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