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HER HEFLEEEFRA REAEZHEBET - BERAE-£5
SR PmAZ EEMtAY BEREIER  RaAHIERR
¥p4] LDL &) §4bt64h > & — A AAH BIRRREILR LTk ©
AMEZ B AFSEEEMILA BN F FERY: HAs» L4
LDL @ bR EhBksihk bz 4E A sk » M EfT ML AAL T i
WK RARE -

AT B AR AL AME o B FERB ERALLFE
BB T EEIRE A 5964 AR EHH 85~95% 0 A A HPLC oaf 8. 4
BAREEEESABHE  HRH 3] A delphinidin % & cyanidin % -
HitF 54 E0 3 A 37%K09% °

D4R % T35 8 LDL fibm i X e R AMUAALT 5% 0 3224 LDL
LB AR GRS HEBH R B EFr B AILREESR
fb3542 o ey ApoB TR GBE A LR IDL R Gk B ERAEHE
EHpE T BA/AEYN MDA A R TRV HBRER  LFFERY
A% ¥4 LDL §4bethse /1 o sbob B A F R 1,1-diphenyl-2-picrylhy
drazyl (DPPH) & s e/ F - Ml fa Fd @ ftF FERH A
%% B % mp R 2B LDL 4t A Mt AL TRRENE

4 X EUpEF 0§48 OxLDL 7 3] A4 CD36 ABRAETHEGER &



T ot b B A Bk A (foam cell) » 8 230, R4 & MR B
AR AL 8 5 4 B2 -

BRI RACT R e TRERET EF FERYEASE
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Recent investigations highlight the antioxidant components of plant
that may decreased the risk of inflammatory diseases and certain forms of
cancer. The oxidative modification of low density lipoprotein plays a key
role in the pathogenesis of atherosclerosis. Antioxidative reagents, which
can effectively inhibit LDL oxidation, may prevent atherosclerosis via
reducing early atherogenesis, and slowing down the progression to
advance stages.

The major material of this experiment is anthocyanins which was
extracted from dried Hibiscus sabdariffa L. by the acidic methanol. We
found that only 5% anthocyanins could be extracted by acidic methanol
as well as the purity could reach 85 to 90%. Two categories of
anthocyanins were identified by the HPLC analysis. One is delphinidin
that takes 3.7% of anthocyanins extraction, and the other one is cyanidin
which holds 0.9% of anthocyanins extraction.

As shown in previous studies Hibiscus sabdariffa L. is a nature plant
containing a lot of pigments that was found to possess antioxidative
activity.In this study, we evaluated the antioxidative activity of the
Hibiscus anthocyanins (HAs) by measuring their effects on LDL
oxidation (in vitro) and anti-atherosclerotic abilities. The antioxidative
activity of the extracts on LDL oxidation was defined by Apo B
fragmentation, relative electrophoretic mobility (REM) and thiobarbituric
acid-relative substances (TBARS) assay. Our results showed that HAs
were able to inhibit the Apo B fragmentation, REM and TBARS assay in
the Cu®*-mediated oxidative LDL. HAs also possessed the ability of
DPPH radical scavenging. Taken together, HAs showed strong potency to
inhibit the LDL oxidation induced by copper. When given low
concentration of HAs, the expression of CD36 induced by OxLDL was
reduced. Further studies demonstrated that HAs could reduce the
cholesterol accumulation in macrophage, and that, subsequently, inhibit
the formation of foam cells.

In conclusion, Hibiscus anthocyanins (HAs) possess strong
antioxidative ability to inhibit LDL oxidation and foam cell formation.
Therefore, it is suggestive the anthocyanins could be a healthy food to
prevent individuals from atherosclerosis.
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#ib 3% » £ % Hibiscus sabdariffa Linnaeus > £#4 + B 7
HERHR SRR A B IL A B RZ AN BRBERETEZE R (B

—) [ %1 4] : Rozelle(3t) ~ Asam susur(% R) ~ Kachieb priew(3) °

1. B H 2R ERE M
B

BANGERABRED  £MIARBZ—F4AER L5580
FEa e tkmnRent $54  ARkis(k4~6cm) ZER
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ARt LA B ERETETmm B~ 12#0 &
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mEataks - BRABHZEMAH JH%I% » & 17 mm > 24
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ALBFABEIFa e Eupsat BFRERIEEHOHE K
WAkEERR - 2HAY HHE  HREBALEARAMBZEA - BT
FERE 0 kER o BT HAREK -

JEL)> R A

4 Carboxylic acid : D(+)-Apfelic acid(Malic acid)C4HgOs Citronenic acid
CsHgO; 12.5 ~ 16.8 % ~ Protocatechuic acid C;HgO, ~ Citric acid » Malonic acid
Hibiscusic acid ° Hibiscin (Anthocyan)& Flavonoids: Gossypetin C;sHoOg

Hibiscetin C15H]009 ~ Hibiscitrin C21H20014 °
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BT RABHILE  AYTHRE Bk S  BEE

AEEESATMILE W n  BkilAny B85

BE

e
1t

cHALHERLERASERBE THERE R RR
BEESR EERARE oo kAE - |
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EEER—MEEANEB R Z AR ERLEE T RBERFFIE
AF AR MEMBLER - R AR B E o SR F E 2
CAREAR - 2R HE - L2 RBRI KT MY -

it & % (anthocyanins)/B 738 7 EBA1t&-4r LAC6-C3-Co6% F R A &k
HEE BRERAAQEART AEARKY  L(B)DATT - EFE
e RpHE M R (2) » AN ARER F B 2 A flavylium
TSR IUBRARE,MAHBERXFHRERTFRIREEFRE
B HEs PR HAQ) -

JE%%%é%%%ﬂa%(anthocyanidh;)ﬁvfﬁéiz%f@%&é‘éibﬁﬁéa
Ao RLPHgxRERRIGLE BANCHRALEBALLT &
FZ Ny HELSEISAINRKRADAEE - REH
(thamnose) ~ ¥ 338 ~ KR ITHGHE - LF FLTHRETEL > @
Ry T E =R n - F S (coumaric acid) ~ JwdpEg - BIEL -
Ao FEREFTRILF FIBy FRAERL -

tEFEFaNc e+ ERLRTERAA N RELRSTF
(pelargonidin) ~ % 4~ JE % (petunidin) + &k & % & % & (cyanidin) ~ fc

# #2 4 (delphinidin) - 4+ % (peonidin) & 44 3% &, % (malvidin) -



= ~ Bk 4k B4t (atherosclerosis )
1. BBk F LR ERE T

B RBEBEARRALSREN ART  RRANKE
PHRBRAEHESMILEAEY RO SR T BEEEN N Bfiles
LR 3Rk o A ﬁ"cﬁm%ﬁal‘}% FERWRBLLEZHBIARE >
B ) Bk 35 4K 58 1k & 3] A2 42 (thrombosis) @ & A% B 3F A B bk dn B A H
ML 0 A MBS HARR €3] e PR (stroke) ;s A8 AN ARE KR
4 3] A2 HLHEE (myocardial infarction) Mzt (413> 16)
T BN B B R AL S| AR B Ik AR ARG ) R IR B T4 A AR R R
CEDBBEHRBRRIOEL ko HRE - HhlE  wERY
BB AL OB RRILH S AR A AR RELE
% RS AR NE AL 0 4o ¢ ¥4 &% LDL #9 LDL receptor gene 4
@124k foik ¥ LDL i3 o > Ao LDL % RALA R 4 E @ 5 5]
28, Bk33 4 A4k » s34 LDL receptor gene knock out #5-J» &, (mice)
ETgass (17); #A 4 Apo B protein gene overexpression #9 /| &
b% F# 435 > B Apo B protein gene overexpression € i sk LDL
KEA K- £ B —EAs% G HDL 894 A B Apo E gene
S5 A ALAE B IR AR R ALEE A > ABRBRBEIA AT RE Apo E

gene knock out #) mice 2 4% F 4R A8 S5 AR5 B AR AL e By AR K (18 )



2. G kAR L gy i (pathogenesis)
(1) k3 k4t (atherosclerosis) #)Ae44 B -F :

B AEIL B A A - AR BLANEXN —HRRBABE (
=) X &% A 0% A & e (endothelial cell )% 48 4% & & BF ( vascular
lumen) FfE3 o0 43 F BT REANLE AR (intima) ¥ 3E4 A
4 M A 1t B F 40 . myeloperoxidase ~ nitric oxide synthase 2
15-lipoxygenase % @it M m B R K FE A& G (ox-LDL)

(39~43)-0x-LDL € 1% 1 endothelial cell # i cell adhesion molecules
4o © VCAM-1 ( vascular cell-adhesion molecule-1 ) ~ E-selsctin »
P-selectin » ICAM-1 (intercellular adhesion molecule- 1) % (44~46) >
4 Tcell B4z & w3k (monocyte) ZhMn o ¥ itk @ B EL S
# (migration) % f.% P © oxLDL b, 4 #2142 i 4& migration /F A >
4 &y 42 ## MCP-1 (monocyte chemotactic protein-1 ) B MCP-1 94 %
% CCR2 ( monocyte chemoattractant protein-1 receptor ) & i A7 8

(47~51) [Aw]-

(2) #sksais (foam cell) # 2 & °

RN G aESE RS NS BN K E X M-CSF
( macrophage monocyte-colony-stimulating factor ) BB @ a1t |

( differentiation) B E Mt (52)  ERtp ¢ R EFRELRS



SA-A ~ CD36 ﬂi?ﬁ%‘%ﬁ-ox-LDL (53+54) 484 ox-LDL 5% Z ta fie,
N $E%miERi®% ox-LDL ¥ » @R X FHBEE:  BEH %
HompR MR A ReE[RE]l RESLRLBEEEREDK
BRE R R AE s e (fatty streak ) - B 44 » K4 B8 & £ @ apoptosis
% necrosis » (55) 4 M b4 + AR 5o T HERE P b BB P9 1 B
B~ 58 4k 0 M — b 4a iR 84 FE ¢ € 7 AR necrotic core( 56 ) Necrotic
core $ifmBE iR 4 e NE B B2 - A5 H B4 MmAL4E "gruel " & A ax, © "Gruel”
A-fERBKGEERSY LA A IRB AR Ly BB~
(3) %7 KM (immunologic responses) i Lesion progression :
B4y P E % e B4 81 intima ¥ T cell 48 A # 4 & cytokines
(Thl ~ Th2) Mm4e4E —i& % &) %,7% K& (immunologic responses )
w4 (57) AE$ 2% - FFMmi (smooth muscle cell) RA & 4m
B4 & 32 4 & IL-1 (interleukin-1) » TNF ( tumor necrosis factor) %
BT 2kyFOineileasd Finepidsi inim %
subendothelial ¥ [EMZ)- 2% F Bt 2 intima RLTX
ox-LDL 8 % £ 45 £ i& scavenger receptor f &K ox-LDL # & i8 3% 4
o th o dn AP B WL A B L B 456 A 4 B0 51 A5 & & (extracellular
matrix proteins ) 42 4% 7 5, fibrous cap” f 4% gruel & & 7 px, B AR 3R AR

JEBE o 38 2o 4E A 418 S IR 3D K AR AL BE 4 & KB AE o A0 A B 4 0y RS A

10



Wop » BA— BB %R B4 (complex lesion ) é@f‘%é’t o
(4) $aralgkaEibst (plaque) SHEHBRZHE
BRI e R LR ST R FER AR EA
®E A EIKE R (lumen) Bl KA T FEELEGHIMLLAERD
AR EIR RREMHBEGR— P70 (thrombosis) (58)-
ReEA AR BAGIKBHEAELEEI KL E R ERN lumen » £ o F
Mg mBiais ~ A E Ml Ak R (platelets) iR RE [Bx]
LN BRI AR AL BB AR e AR RE LY
lipids #1 tissue factor 5 % 3| A2 fn/ MR 6 & M B & - 25 plaque &4 R |
i Rba b RBE— Rk R L RESAE (rupture) ~ 5t &
(coagulation ) » €42 45 fo 338 A M L EAE f & 1% s} fa 42 (thrombosis )
(59) REGHOMEE - PROFL [B]-
éﬁﬁlfx%%%#iﬁ%bﬂiéﬁﬁﬂiﬂ%ﬂﬁﬁiﬁwl‘#&é‘]‘ﬂﬂ%fﬁ’% gy Bl > 7 — 8k
BFuAEa el REmsy o EXBneRESN
43 & i (matrix metalloproteinases ; MMP) Mt ARfa i S A B
(19+20) T cell &4 & 4 interferon-y M #p#] 68 F 7§ AlLém B0 B 7K
BB MLkt L R S Rt BB S R M3 2K

SR BRERE R AR -

11



3. ilrfbi“'f&%iiﬂ‘é&é (oxidative LDL) i %y Bk 35 3K 28 1t 44 B 1% °
%) Bk 3% 4% 78 1t (atherosclerosis) Z — 2O H R RE L A% %

8 2 B F 4o : modified lipoproteins + monocyte-derived macrophages ~ T

LN AN

cell METH S o B BN EFIEARMAERNKER °

Oxidative LDL components &, 4 oxidized phospholipids -

phosphatidyl choline ~ modified apoB proteins ~ oxidized lipids %-0TA

B ERHRET FEHTFLAAET IR ESHIIRBILE LN
Bl > BT
1. oxLDL £ % %m s & Pk 64848 £ % 1 & 48 B8 (endothelium cell)
BB HE A MBS AN R T LDL EAGF
B (intima) % £4t% oxLDL - oxLDL 75 € 424% E "% = s ( macrop
hages ) ~ n.% - 7 WL %= fi( smooth muscle cells ) apoptosis &, necrosis *
#4# necrotic core &4 4 pi $Léa i ¥ &% ¢ cholesterol ~ oxidized lipid
# insoluble lipid 7 i » B 4%t AU 36 4k JR & 4" Gruel ™42 B AR 3 4K
Bibymag (10~11)e

2. oxLDL €424f s % 7 & 4ot & 3§ B 4512 & £ 3R( monocyte )

&y 2 4F (adhesion molecules) 4w : VCAM-1 ~ ICAM-1 ~ P-selectin

% 9% 3| d1.3% ¥ monocyte ~ T cells i % 7 o % 4% £ o M F LM & 03K
ti—FXhEN B?,ém}%’é,:‘&iééfj chemotactic molecules %= : MCP-1

CCR-2 # migration #A2 % RE > FEMME KT cells i A fn
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%W%%'ﬁ?ﬂ%fﬁ$%ﬁ&ﬁﬁﬁ%@@ﬁ@%ﬁﬁiiﬁ
A o AR AR B AR K R AL AR B0 B & o oXLDL & @ AR IR
chemotactic molecules #9 &% (12+13) -

3. oxLDL 448 4% #.3% 4m . (foam cell) @971 as, 78K fm B 89T A
B8 SRR SR AL S A e F B PR R Rk e B R 4R N A B
%ﬁﬁﬁéﬁﬁﬁhﬁﬁ%ﬁﬁ@%mﬁﬁTk%%%@ﬁﬂk%%
Bk BT AR S R AN o F MR P A ki B 32 ( fatty streak ) ©

Estafi g% oxXLDL IR FREREFARALRS
( scavenger receptors) 4§ oxLDL &% & 4 fied P9 (14) > M &=
&% oxLDL #) scavenger receptors Z CD36 $1 SR-A ( scavenger
receptors A) e oxLDL A iEE Ly FR MEERKERER
# % oxLDL » 4w oxLDL ] /&1t g4k B F PPARy %424 CD36 KE &
éﬂﬂmﬂDL&ﬂu@%&ﬁﬁ@%ARl%ﬁﬁSKAK%%E’
54 scavenger receptors % k3B 5 Bl R E Hia i 5K BE
oxLDL A Jmfe i » k45 HE Bl BE e A0 da i F 0 4 B v e RO B2 R

ELKa R o

A SRR BILERAABHRRAT R |
335 AL B BOoR AR 8 45 5 R B R T B AR IBRAR AL ) AR

st o T P9 & o A5 % b (endothelial dysfunction) ; @ BB KA %
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& a4b#E4s(LDL oxidative modification) | 5 5% £ 8 > 3F % Sk K AR
b BAEHOART LR —F 0 AR CFBHBE LN S
HEHHETRL SFRACHREL A ABE AR AICE > THIK
BRI ILE B L (4-21) - 2B R L &F TR EHAKIBKAR
ety AL AR 8948 % 4o © Vit E #2 B-carotene @ 372 H 8 R 2{E 5%
Aﬁ%%%&%%ﬁ@@%%%(ZU°®%’%%%E%?%%%
FRAH SRR HE LB ZABTALAER
i R bt = 7 v 32 4 SRAE A B BRI AR AL AR A 80 V6 AR TR
FXSTHRBE S minF R E R RAEN S TR LF 1
EAAE H @ o 42 Apo E-deficient mice ¥ Z BEM A FHHFHXE ¢
SA-A - CD36 #94E & AHMMRRCHELEFTREL Apo
© E-deficient mice 4% (23 ~ 24) - FpH % B RE R T MR 00
WY AR B R Y FRZEAEIARNGE  MARRERE
WAMMGAEESG  REREHEL SN MIARE-SEFELRN
}& B 52 ;%18 #9 & & (cholesterol transporter protein)kos : ABCA1 # & i%

7D —ERE SRR RRICE AT E o
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B~ R
ShERBBABEARRALTREN_ART LT ER
FERMAK BRI EHRARE  HRBREILG I b2 TR
MO PUAR E % B A T BUOL - WMAIKE A 5% & (low density lipoprotein ;
LDL) & 8 1bis4h & T BRI T H AR ESZH AL £ d
WAL A R #) LDL & RALE4 - & — K R HARH KRR
LB ES Fik - b wEAFREGEITR REFTHEHRF &
HTIRENSHELE BABENAORRARAAPBU T RiGH
HEEAR - BAUNBENEERSKALCSERXARTRAER
o bR ESEHABSRBAABE - BHFSAREARRAR
MR EB B Bia ey RRAEBL BRRAEREZNNHERRY
PHAHIRERS  FETRHBRRGREVNAHBEAET L - &
BERXAMRERTRAKB TR Z - BIHELEFTEFEIRY
(HAs) » REHARABEHRSGBERLTRHEERNHETRS
SEBENEWEYBA®RZ — RARFEEALFR  ATARIA
$kF % it (Hibiscus sabdariffa) & FsMH » SHLLETRE
S mAILERBHE 2 ABRA K (flavonoids) ~ RF 8L
(protocatechuic acid ;s PCA) ~ #£# % (anthocyanidins) AR £

¥#®8 % (isoflavonoids) ¥ - Btz s R » AWM RBBATHEARR
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B4 H aﬁti—spasmodic  FEEE BHBRRRAER - EARH
flavonoids B4 4% RAb B dp 4] do. % 5 5% ; PCA T 3 $I4L 2 BUR W15
# 2 %16 - WAL anthocyanidins #93F 2%p 38 /% 4 BA5€ 6948 B A% TAR
B mRERFE T RBEEWILGIEF & FE R4 (Hibiscus
anthocyanins ; HAs) & % A A L A e shfe » i MmA A HAs syt A4t
#8771 &l LDL A4t - R A B TAR © o B kA BRI E - A

A RAAEIRST E LRS-
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1~ AR

BT E R ERY)

Hibiscus anthocyanins (HAs)

| |
EH EHE
HPLC HItEHREE

in vitro study

o T

R R H S LIEED LDL &t EWE AR ERER

| EBERSALEE | RAW264.7 > EWEHIHEH apoptosis

| IEEASMAER | J774A1 > CD36 HHRIFRIR
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e~ AR A
—~HEFREFEFERYOSUE

FEE 20 S 3MREAFIC L 0.1% B FEERN 4CTRABR
AR EE  BATRBIRMEISE - Rk 250ml &) —RAKFA -
45 B 45 2 5k 1 100 %, Diaion HP-20 R » AR BRI EF ¥ RE
24 2 0 1% BB ARERFAMEF AU 01%BH FEER
BILFFREE  BTRBRIREHE KRR v 250ml 89 —RAKBH
KA —T0°C overnight > B4 A 2 AR ILIR A8 K FTIF 2 &%
KEPALE | - HTHERERAE FRESHILILE F ERHHAs)
B e

HAs Z A 245 5% 2 AR TRz er - d HAs &L E M

A REBERE S 0.22um filler (MILLEX®-HA ) @& % ¥ -

ZBEFRLENHRR

¥k A Fuleki #v Francis #9888 B 287k > AL E LUMKES
B RRBV o ﬁ&iﬁﬁfi‘i"ﬂﬁx 2ml 3RAk > B ERBLUR B K
S A BB pH > & —4r pH A 1.0 > % —45 pH4.S - RITHFER
AR RRETR AL 520nm &R AGME 0 HF APHLO #H)&
ApH45 &) » BT ARG EH 100 AARFALBILEFHERL
# -
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“icF %4 E(mg jt 7 %/100mg Z B 4y):

(A-FA)) x Fx MW x V x 100
EX®

MW: it % # 5 F & 14 delphinidin-3-diglycoside 2 2 F & 518.5

V. 484 R A8 A5 (mL)
F: MHEEH
£ it % 4 2 ¥ B % J 148 (Molecular extinction coefficient) >
A delphinidin-3-diglycoside 4£4- 0.1% B &k 4y FERIER X R A4
# 8 {8 301.6 3+ & -

o KREE()

EEREFIMBRER
B¢ HAs B # B €2 &40 KAA B HPLC F R S)R 3P4 o B

Cyanidin #2 Delphinidine % 4% % &b R4E € -
% 3RS AR B AT RARAR

(1). &zcstkAn g o &2 £ (RP-18, 4.6x150mm, Spm) -

(2). Mobil phase : water+10%formic acid /methanol(65/35,V/V) -

3). ik HEEEBEL BARELTEELBEL UV L
RIXAE A S30nm > F AR RAESE Iml > BEELATFHHE 2 b

Ttk sTARE B 0.1mg/ml #578 F # #% % &b( Cyanidin ~ Delphinidine) -
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R

BB B R RES MRITRE S Img/ml %L

Ry BEEHEZ M peak 2 81k -

v ~ LDL & &k 3 3 3 (60)

B 2 ml 89 iF » Ae A 0.5 MNaCl & 0.3 mM EDTA (pH7.4) &)

0 3% 700 pl » # A Backman TL-100 £ EA A S s oM ¥ > 8O

90000 rpm > 10°C » 10 min » BB F A& 2ml » HAoA 0.5 M NaCl &

0.3 mM EDTA (pH7.4) #:%405% 700 pl » # & 90000 rpm » 10°C » 3.5

hrs » B FBi& 2ml» AuA 1668 mg &y KBro £ 54 » B

3 90000 rpm » 10°C » 3.5 hrs » #H /& 7% 600 ul » Bp A LDL -

{8 %A Fr45 2] ¢ LDL » % B 4838 PD-10 column # % ¥ » #§ LDL

% 55 EDTA £ » %47 % 54 25ml PBS @8 7% % PO-10column » # A

Rtk > Hho2.5mlLDL > A FERFEHL » Hho3.5mlIPBS

3537 0.5 ml dc B4, 3 ml Bp A% EDTA 89 LDL #4578 & 2 LDL

B

% ~ Ox-LDL & # (34)

LDL 4% i% PD-10 desalting column % » & ¥4 5uM CuSO, # 37°C

7K — A8 BB 48hrs » R JE 44 B i@ — R PD-10 desalting column Bp 7] 4%

FE Az Ox-LDL - Ox-LDL &% & &£ ¥/ L% & F#H L A500pg/ml

A LT B B4 R R B R AL A 0-100 pg/ml © Ox-LDL 5 & Ao A
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%m B BB B 48 52X 0.45um filter @B 8 A B 5E S5 P R fm ik

Gk

7 - LDL electrophoretic mobility &) %47 (62)

42 LDL P du AR B R B P B 2 %4 783 F % (0.25 mg/ml~ 0.5
mg/ml ~ 1 mg/ml ~ 1.5 mg/ml) » vitamine C( 0.25 mg/ml )f= PCA (0.5
mg/ml) » A YIHDERN shaker bath BT 150 7k ;544 38 4% 37°C > 24
hrs

#| B Backman paragon lipo electrophoresis system * Bx— 5 & 8
¥ #5 agarose gel » AMBIRIEK @ B SRR RE - KR EREEY
#cEAT » M opipet BRF SR AR EAE gel £ 4 10 18 well
% loading Syl # sample* ## & 5 %48 A RiFE A D SHRAE R EIR
L R SHN smﬁple  BRGEBARRER-LTE ] gel RA
FAME L AFES buffer> 24 100 viETE 30 4048 - REERH gel »
AERABEN HEFENEIHMELS 248 REBRE (FERL
) BAREeN FRLEHHIHR  BAREN HE 2 RE

AE8FRiTR AR -

+ ~ MDA (TBARS) # SRE a4

£ LDL ¥ AR FREERERZEMHILILF £ (025 mg/ml~0.5
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mg/ml ~ 1 mg/ml . 1.5mg/ml) » vitamine C( 0.25 mg/ml )fo PCA (0.5
mg/mi) » # A YIHDERN shaker bath BT 150 K548 % 3% 37°C > 24
hrs » fu A 25% TCA (B®IR B THEGE £4% ) 24 10,000 rpm £
10°Ce-s 30 8 REBRFZTOE K BERLEFRENMANTBAE
B A B IR T L 90-95°C Aok 40 448 - A H AR 0 ER

Hitachi % # o &3 &8 € MDA #9144 -

A ~ LDL apoB protein fragmentation assay (61)

A% 3~15% gradient acrylamide gel Ao A &4 iCic & (0.25
mg/ml ~ 0.5 mg/ml ~ 1 mg/ml) & buffer % » 47 E % (400V , 48Amp,
2 hrs) » LDL apoB protein # LDL &/t € 5 ARE K & EE R
# #AARERE (3~15% gradient) &9 acrylamide gel *TAFi5 6 R &
B o Ttk LA &% (0.1% coomassie blue) # & 1 hr o 4% BAR
3% (40% F B2 - 10%B48% 0 50% K ) M E MEEZSFERZRIN

AEY  HBERTRAF -

7t ~ DPPH bleaching
DPPH A& & £ (1,1-diphenyl-2-picrylhydrazyl) & £ &4 LT 24 &
AREHERER EEANSITmAETABEZREMA (32) R

0.1ml 3&4% £ 36 & (0.005-1mg/ml) A F B2 %2 2 4ml> Ao A Iml #7 %
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Bo% ImM DPPH 2z F 8557 > M9 R4AHE 30 5484 - Uy ALK
3% % DPPH ¢ R E AT L R A AL M BRI A LR E
TR RSB EMEFREGRZES cHELRXLT

9 bleaching = [ 1-(Asawle at 51700~ Abtank at s170m )/ (Acontrol at 517m—Ablank at 517m) ] X 100

-+ -~ Foam cell formation assay :

E % #a it Foam cell formation assay & A id s & Oil-Red O # &,
& (34) Hemmbisk e (L6)- el REEFRERE
Mo 3t ol PBS ik ==k 0 2 1% 2L 6% paraformaldehyde 44 4= fe B] & 30
min 30 min 4% # ¥ paraformaldehyde $A PBS & =k » v A Oil-Red
O ##| & % 40 i overnight 7% » #F Oil-Red O # #| & e A hematoxylin
gemppn (FE2 &) f LB IPA PBS ik HF U 63
paraformaldehyde ¥ 4= 52 Bl & 30 min>30 min 4% #8 4 paraformaldehyde
S PBS ik =k + RALESIE » NEBERETRE > oA

ik B E b &, 64 Bp & foam cells °

+ — « MTT ( Microculture Tetrazolium ) assay ; Cytotoxicity assay :
AFHRABAN AR BRT RA G FEG Tk EAR
i Alley A (33) AR ERABGT TR ERBALEFN

& 7E ta i & 3% MTT ( Thiazolyl blue) £ &y A&ipg 8 + dehydrogenase 1
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mﬁ%%ﬁ%%%é%%’z%ﬁuﬁﬁﬁ(mwwmd)%%%%
&0 #H 0OD563nm TR EIERBA > SRAEARNTH 4R FH
a8 55 ﬁ:iﬁémﬂw%#&h’ﬂ@’rﬂb{’?ﬁﬁ & f A b AR AR A
A BRME AT A R THREELE  SET UL T ERA
R E BT ER -

4% RAW264.7 cells (4x10° / well) 3% 7 24 well culture plate
(FALCON®) o AR B i & 85 HAs (0.05~0.1~0.2~0.5+1~3 ~4mg/ml)
#% > Ao LDL (100pg/ml) #2 CuSO, (10uM) 37°C ; 5% CO, ; R J&
18 h» # ¢ medium( 4 )» o A ¥ 69 medium( & 4% )Fv MTT(0.5mg/ml )
37°C 3 5%CO;: R /& 4 h > # 7% medium (4 MTT) 24 PBS washing » fw

X\ isopropanol j## & &5 4 > £ OD563nm F R EERABEK ©

-+ = ~ Leukostat ¥ & /%

1t fm B, 3 4T apoptoéis B R ANA BRI ot R
&, 4 B 4z B i 41t (chromatin condensation and margination ) ~ DNA
#7 % (DNA fragmentation) ~ 4 g $k 45 (cell shrink ) ~ £1 #R 3 fm BOL AR
# (detach from neighboring cells) it & 3R, e BB A28 (membrane
blebbing) #3 £ ° ﬁﬁ‘i@’él # A8 (apoptosis bodies) B9 & * &

BB s ta iR 5L (cell necrosis) B ERE B BBt A
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FheeERATHE  HEHZHBRT uﬁﬁﬁ Leukostat 3 &, & R
B4 - 4 Leukostat e &kt 2P  E¥ tm g B AR X miotk (=
ot B tm B H % Ik H %) apoptosis gy RIS i H 0 R A
P WA E MRS MR EBR T HERRRG DR
(ghost) °
ARBZF kA mBERRBRESTHMAL > A PBS Fik—
% v K48 B & & (4 2mg/ml malachite green » &7 methanol ¢ )
Bl +4 0 REE R REHF R AR T 08 — LB
(4 0.19 eosinY ; 0.19% formaldehyde ; 0.49% sodium phosphate
dibasic ; 0.59 potassium phosphate monobasic) % 10 #» » JE#7 4 4 L
Jodbik > B ® —# 2% (4 0.049% methylene blue ; 0.04% azure
A ; 0.59% potassium phosphate monobasic ) &% 10 £5 > BBpiF £ %

ey B BB TR -

+= - mBpiEAEY (celllysate) Z H 4

4% J774A1 ta &) Fhen 1 ml Buffer A (k—)' REHAE SR
S 30 K - BRI HAEABRESH > B (40,000 pm > 60 5
0 4C) WELFRI At RS » - HECT R TR o
A 500 pl Buffer B (R=) ¥Y » $HARKEARSL  BEFHER
—k > EAEEEs (40,000 rpm 60 44k 0 4°C) > BE L HRI A
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BB eI c W ER BT ~ wBEAS IR EL-T0C -

( % — ) {Homogenization Buffer A , pH 7.4)

R oo Stock 10 ml
20 mM Tris-HCI 200.0 mM 1.00 ml
0.03 mM Naz VO, 30.0 mM 0.01 ml ‘
2 mM MgCl,-6H,0 100.0 mM 0.20 ml
2 mM EDTA 100.0 mM 0.20 ml
0.5 mM EGTA 100.0 mM 0.05 ml
2 mM PMSF 200.0 mM 0.10 ml
1 mMDTT 500.0 mM 0.02 ml
250 mM Sucrose 3423 MW 0.86¢g
10 pg/ml Leupeptin 1.0 mg/ml 0.1 ml
( % =) {Homogenization Buffer B, pH 7.5}
B’ 7 Stock 10 ml
20 mM Tris-HCI 200.0 mM 1.00 ml
0.03 mM Na,vO, 30.0 mM 0.01 ml
5 mM MgCl,-6H,0O 100.0 mM 0.50 ml
2.-mM EDTA 100.0 mM 0.20 ml
0.5 mM EGTA 100.0 mM 0.05 ml
2 mM PMSF 200.0 mM 0.10 ml
1 mM DTT 500.0 mM 0.02 ml
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5 mM NaF 100.0 mM 0.50 ml

10 pg/ml Leupeptin 1.0 mg/ml 0.1 mi

Triton X-100 0.1% 10 ul

+vwg - &K 8 &% (Western blotting )

LAEH SDS-BABERBEAZITRERA M 12%
Separating gel b /& B8 % 4% Stacking gel » ENEAREER T » AN
E vk 4% 18 3% (1xTank buffer) > & & 48 & 20g Ao 5 11 loading buffer

(4ul loading buffer +1pul -MSH ) » 483845 & 20ul R & R LA PBS 74
R+ #1445 sample denature (99°C,10 min){% » 3L %] 4§ sample B 1K E
5 min 4 » B 4§ sample loading £ Eik R ¥ > L 90 R4FEBAT Bk n g -
R3S L BTEBRTAEARGEA  BBRPHERNER
% ¢ Whatman 3M & LR - BB RALZ BRI gER (NC
paper) BEAB A L ERRABAZE 2K IMIES 3 AR ISR B
Z f.:6.4% # A Transfer Holder » Z 1% & A Electrotransfer buffer # 4°C
F o A 100 445 47805% 3 /B2 4% 0 Bl NC paper Ao Blocking
buffer (5% milk) » £ %8 F shake — 18/ 6§ « Z 4% o N — R AR
TBS buffer F » &£ 4°C T #47 & J& overnight’ [% X ¥ £ 2A washing buffer

(TBS+0.05% Tween 20) ) #k =k » Bk 10 54 - #EHpoA=

4 3B TBS buffer + M F % 4F A 8/ \#4& » 24 washing buffer
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Eok = ok Bk 10 S8 o BRRBHCERERANERERET 0 A
& 1R 5 5516 45 4 45 b % £ eh TBS-T buffer - & #§ ECL substrate & &
AR A LB 4 4 0 Bk > JF % 44y BECL substrate B & # 4R 4K3g
EMEHAKIRERT X BRARE S B X AR AR MR BR
2o EFKEARBR BARERRE Rtk b F KRR IR

'Ej‘o

+ Z - ¥ total RNA
ug ps & m pq e R R A 0 WA PBS i iktaie =R tm W B ALTE o
2 A 0.5ml »k & Solution D-mercaptothanol  (Solution D £
mercaptoethanol Z 4%kt % 50 bt 0.36) Pk L35 tm B R B A KB 3G
% K 0 R IRE S MG F o 4RF AuA S0pl pHA.0 - 2M Solution
acetate (1:0.1)~100pul chloroform (1:0.2)~ & 0.5mi pH4.0 Z phenol
(1:1)>(1 % SolutionD Z B RAMY  HAKERE] o A
FERLTR (REHE K ESE— ) 20 o4 EREAS
VeR o Bk iR A RBENKL R S s R A4°C F sAdkid 12000g
oo 20 o4 - M LR & RILER B — M ehsgc s > 5L chloroform &
phenol #: 4% (EALA 10 1) o RNA KR PAREAREC A 111 A
wslRA Y EAAE HE oS EAER2I R AF
MR ERE KR REZR A e a s kBB
% 0 it he AR ER A 84 isopropanol @ & E A AN-20CKFEF 0 i
B 2N AR A - 2B 4C T ik 12000g B 20 A8 SURE
% 30 % 7% 2% > hu 0.5ml & solution D B G &7 (PELLET)
HMA-20CKE T ki 2 NERBA - #» 4°C » s dgik 12000g B
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20 4% R EL ISR oA Iml 70% 8B F RS H
(pellet BkAe ) » #> 4°C » $#ik 12000g - 20 548 » RRFETH IR
g% » A2 pellet » AuA i &4 DEPC-H,0 5 RNA » 32| & LB AME
(ODygo) #H RNARE -

2< ~ Reverse Transcription Polymerase Chain Reaction
(RT-PCR)

16-1 : Reverse Transcription Reaction

RT (reverse transcription) : Bt 4ug #) RNA > do N8 E M
DEPC-H,O (#8855 % 33 1) & 70°C & 3E 5 448 &4 Harpin © A fo
A 0.25 121 (40U/ 1£1) RNase inhibitors B AuA 10 215X RT buffer & 4 11
(2.5mM) dNTP > #= 1 g1 (50 pmole/ 1) Oligo dT A& 11 (200U/ p1)
RTase » 42 42°C RJE 1 /85245 » ;X 99CHER 5 248k RAEN 4T -
16-2 : 3] F4 A% (Primer synthesis)

B 51 cDNA A 26 11 DEPC-H,O » e A primer-5'#o primer-3'
% 5ul > prA(2.5mM) dNTP 3.2ul & 10X PCR buffer 5 wl i B AN
DNA polymerase 0.5ul (2U/pl) » & 78 B 4E 354 94C 1 TEEX AR
annealing 3B & 1 548> 72°C 2 %48 3 30 A% B BEULTRCR
J& 20 448 0 B 4CARAE o T 448 A B &y PCRprimers - 5ldo[% =]
(k=) 16l

Enzyme |Seguence5’ 3’ Position (bp) | size Temp('C)

CD36 |5-GACTGCAAGGACATGAGCGA-3® | 781-801  |420bp 63°C

5.CGGTTGGTGAAGAGCAGATA-3’ 1201-1221

GAPDH |5-ACCACAGTCCATGCCATCAC-3’ 566-585 |451bp| 60C

5'.TCCACCACCCTGTTGCTGTA-3 998-1017
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++ ~ DNA €%

BB E 1.5%DNA gel » B Sul &) PCR Zdrhu N 1pl & 6 /%
loading dye #4474 > #v®| DNA gel - 7 E R 100V > #4775 %k 30
482 4% » B4 1pg/ml Ethidium bromide # & - & 24 ddH,O 3B 3 > #
UVRBTAaWAEARERTARR -

+ A~ CPP32EH 2 ¥

tmipastiasag Ao RTHME CPP32 FHeNS -
B & CPP32 & - 1A R Bt i #m i apoptosis &9 4K 7 4 &8 kit #| i} CPP32
BEMEEGMEN EAXEE CPP2 FAMESIRREHALR
— B EHRAME AR —RAEGRILE T4 CPP32 #4751 -
BB kR J kB3 & 24 /NBE44 X trypsin - EDTA J§éa i dh3g b m
$7°F > PBS %44 54 1000rpm 3.3 5 448 BUT R a8 » hosk iy lysis
buffer A7k EE & 10 54848 > 2L 10000g 882w 1 48 - IR LR K » 3
BAEGEE BEEAEZE Img/mle 3504 L & #5449 sample B 12.5ul
Au b % & & reaction buffer ( 84 10mM DTT) » Hhe 1.25u 2 4mM
DEVD-pNA substrate * # 37C TR AKRE 1.5 - 2 /8 » IR KK
405nm R} X B AMH ©

+ 7~ Bt oAt

RESBRiapTRAZEBAY=FH 0L kA Student’s
t-test &3t o 0 R p0.05 U FRATARESRANLER -
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(-FERBRASH
— ~ B A

1. 858 £ 8 SIGMA 1t/ 3

Polyoxyethylene-sorbitan monolaurate (Tween 20), Sodium
chloride, Albumin Bovine, pp-Dithiothreitol (DTT), Deoxycholic
acid, Phenylmethylsulfonyl  Fluoride @ (PMSF), Sodium
orthovanadate, Tris-base, Tris-HCl, Glycine, NP-40, coomassie
blue, Leupatin, propidium iodide, ribonuclease A (RNase
A),Glycerol, 2-mercaptoethanol, Bromophenol blue, Coomassie
blue, TBA(2-thiobarbituria acid ) , TCA(trichloroacetic acid),
TEP(1,1,3,3-tetramethoxypropane), DPPH, paraformaldehyde,
MTT(Thiazolyl blue)

2. BB £ B GIBCOBRL 2§

Sodium bicarbonate, Dulbecco’s phosphate-Buffered saline
(PBS),Fetal Bovine Serum, L-Glutamine, Penicillin Streptomycin,
Trypsin-EDTA, Minimum Essential Medium, DMEM, RPMI,
culture dish

3. 4 £ B GILSON » 3]
Acrylamide, Bis, Tris base
4. g4 B £ B MERCK 23

Glycerol, Sodium dodecyl sulphate (SDS)
5. 388 £ B8 TEDIA 2~ 9
Acetic anhydnde
6. % & % B FISHER /3
1-Butanol, Dimethyl Sulfoxide (DMSQO)
7. # A £ H Bio-RAD 2 3]

N,N,N’,N’.Tetra-methylethylenediamine (TEMED),
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non-stand high ranger maker

8. B8 £ B MILLOPORE 2 3]
Nitrocellulose transfer membrane

9. i A £ B KODAK /2 ]
Developer, Fixer, X-ray film

10. 358 A A3 A @A g4t

Sodium azide, Ammonium peroxodisulfate (APS), Pyridine,

Sodium Sulfate (Na,SO,)
11. A B AMGB T EKA o4
Bromophenol blue, Sodium carbonate (Na;CO;)
12. #% A Fisher Chemic
Isopropanol
13. 8% f Cell Signaling
Caspase-3
14. g% & BD Pharmingen
Mcl-1, Bax
15. g% A Extrasynthese
Cyanidin chloride (HPLC), Delphinidin chloride (HPLC)
16. #& B Santa Cruz
CD36, cytochrome ¢, PARP, Bcl-2, caspase-8, tBid
17. 8 & RBRE
BRI
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18. fh g ABILB %A 44

Oil-Red O # &, hematoxylin

= 2. Kt
1. X# : Precisa 3100C
2. M E X4 - Mettler Toledo AB104
3. HARA XX FE#&M ° Bio-RAD Mini-protein II xi
4. FABEPH ¢ Bio-RAD, Hoefer
5. %J?‘B‘LFE % : Bio-Rad power PAC 3000, Model 200/2.0
6. HozhiBF % © CORNINQ Stirrer/Hot Platte
7. L E &k OH © Eppendorf centrifuge 5415C
8. Z ERB.O# © KUBOTA 2010
9. Hik#E M SIGMA 2KI5
10. 2823 © HITACHI U-2001 Spectrophotometer
11, B#tR % 4% © HANNA pH301
12. & ##4 4 © NUAIRE classIT Type A/B3
13. tmpo 8 B3 %45 © NUAIRE us autoflow
14. % © GAST 0523-V4-G582DX

15. #4# ° MEMMERT
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

BMEERE _«ﬁ % © Bransonic PC620
/Kis# ¢ Firstek shaker bath B601
AFKiE %% . KS orbital shaker 0S701
5] 3 X Ba#k 4% ¢ NIKON DIAPHOT 300
BRZB%E : TOMIN TM322
B %% : Okamotyo 8X102

—70°C4 %5 © SANYO Ultra 6100

—20°C k48 © White-Westinghouse

4°C 445 : Lian Shen enterprise F-750
B HBg 4R ¢ Alphar Imager 2000
H#ERRSEHR © HETO VR-maxi st.a,

X, E k4 : SE400-15-1.5 (Pharmacia Biotech )
&% B3t - HITACHI F-2000

ARE MM © Labconco

S EE B MR - L-4250 UV-VIS Detector

L-6200A Intelligent Pump

D-2500 Chromato-Integrater
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1-1:384# L8 F & 2 o8

EHREAP IR 20 g 0 2L 0190 BB FEIERN ACTRIE &
RoOBRETRES  NATRBRBRAE - REANERIA 250
ml =k kA2 » B4 Diaion HP-20 #ifs FL A 2 B 4228 24 hr » A
%o L0190 BE KR FAREE > BUTERIEE BT REBK N
R 0 PR A R KoK 250 ml B B AR H A IR SUR LR

Bk HAs Z E FE 4B 5% -

1-2: 8 F FZ SR X

[Fig.1) it & &2 4 R & &4 A Fuleki #o Francis & 8 dk & %
(e spectrophotometer AMAEREFERBEYEFILIEFTE
(HAs)» RmkaBerXunE  ARIHAERENILTFARX

#% 85~95% -

1-3: Cyanidin £ Delphinidine 2 & & R &:

4@ HPLC 4-#7 » Delphinidin #4 % ¢ 8% ks (retention time; RT)4 19.86
min ; Sample » &3t L AR E AT ERE 984 iLIEF EFAKERRT
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p-X 19.88 min; f sample+sandard #. & & # £ 56t B RT ££ 19.83 mine
weER [Fig2A] T4 > AFREMERBAGEHIELFTEL
Dephinidine 4% X4 # 3.7% ° 5 4 » Cyanidin ) RT 4& 21.68 min ;
Sample #4 Cyanidin RT % 21.60 min; 1 sample+sandard & RT 42 21.62
min ° & &R [Fig2B] T4 > ARHREAMER BB LILFTH

Cyanidin 4 Z X &% 0.9% -

B FERRpHIRLFE LDL A2 ER ¢
BEEREZSG (LDL) g9 RALERARER T 2 AR 7 @R
% > Bp LDL & & £.1b15 45 R & (oxidative modifications) #1185 % #4i8
Z.4t4 A (lipid pre-oxidation ) £ % Lt > LA$7& & Apo B 9l &
(Apo B fragmentation assay) & &G x @ T ¥ F5% (LDL
peroxidation - relative electrophoretic mobility ) » 2k #] & LDL %& & &1t

SEhd2 0 MBS E 098 ALtk A #9454 R LA TABRS assay R A & -

(1) LDL peroxidation-relative electrophoretic mobility assay :
LDL f4tes > %& & 7| F ey B iz 8% (lysine ) ~ 48 B &% Chistidine )
% % F E 37 B A& ¢ -amino group £ 846 & 4 ##& Hide | malondialdehyde
( MDA ) ~ hexanal #1 4-hydroxynoneal (4-HNE) 3 8 4 s, Schiff base

w4 LDL # ®EEHRI ma BN % -mLDL Ak ke kam
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T BER > TAM gel L band £EF %%f?%ﬁéﬁﬁﬁ%ﬁﬂiﬂfi ’
X control group band #44x & (EM ; electrophoretic mobility) 4 1 »

4£ in vitro F B F 24 10uM #RiEE4R 35 § LDL 7 37°C £k 24 /hef
# » & band #% $h3E 3 Lk control group % T =4 (EM % 3) [Fig.3]-
i f2 Bl BF A AR BR B 06 iLIE 7 £ 24 (HAs) —RREHK
£ Img/ml £ B FH band & EsE (EM) A 22 Mk 1.5 mg/mlig
BT EM & 2- k948 0.25-0.5mg/ml ;& & TF * £ EM [5] positive group

(EM % 3.3 ) 12 Bl 4 B4 F AR Bl iR & &9 Ascorbic acid (vit C)

#1 Protocatechuic acid (PCA )—#e R itk  # %] 0.25 ~ 0.5 mg/ml ;&
BT & band %8s (EM) A 1.8419-

& E KRS R A Ao 1~ 1.5 mg/ml HAs & Aa 0.25 vit C
F2 0.5 mg/ml PCA &9#4%| - & EM Lk positive group M4 » mBE-~ H A
% 3% LDL SAL&94E A o thit HAs fu vit C #2 PCA 2 A 3R, > vit

C ¥ PCA AR ETE BA %A MEH HAs -

(2) Apo B fragmentation assay :
4 in vitro 5 ¥ A 10uM #idk4a s % LDL # 37°C 84k 4 /8§
#% 0 L LDL #947% & Apo B 48 90%HEr - AR BAAREIRE
BT F R ERY (HAs) —RR A% » £ 02505 mgmi &

BT Apo B 414 50%#7 & (4% 50%) @& lmg/ml R E T Apo B
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“E 30%E R (458 70%) [Figd] & Ll TRERET > Al
0.25~0.5~1 mg/ml HAs 54%] > E Apo B B # & tk positive group

AR o f BT i BA #p k] LDL AdbeytE A -

(3) TBARS assay :

LDL £4b4€ 4 5.8 £.1t4h Malondialdehyde (MDA) * — 7 F#)
MDA #1 = 4> F ¢ thiobarbituric acid (TBA)& 4 R E S M T RS
o RS R A TIRE MDA RE -

AR E @A Lz & & M MDA £ R E SR E B A Le 4%
4o [Table 1] #7% » B2 10uM BE4R R 2 35404 » £+ MDA
BE SRS MARBRAR LR EWILILH ¥ (HAs)
— R M > £ 051~ 1.5mg/ml A & & &5 % 1& MDA(P>0.05)¢7
Koo B MR TEARGE A 8 vit C (0.25mg/ml)# PCA (0.5 mg/ml) F >
e B4 Hp] MDA 4 mehs [TableI)- & Lk BB REBT A
#2 0.5 ~ 1 mg/ml HAs #94a%] » 3 MDA &) & 5t & Lk positive group %
1R 2.5~4.5 4% > @8RS~ HAs BA W Hlai B sR T sf 2 A5 H @ AL

wAER -

(4 ) DPPH bleaching assay:

1,1-diphenyl-2-picrylhydrazyl (DPPH) A4 € ah g A LR
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S17nm B F 45 £ 2 Jodd % DPPH &) iR MK 2% b M @
M ARALBRETHEEEEMEFRaGRZHS -

A& in vitro T 8 F 4 lmM DPPH £ positine group > 14 4& [F) 1% 4
THRARERESEMIELF EFERY (HAs) RIRERATHRE
DPPH &3 /1 - 4 HAs & & 0.005 ~ 0.0075 ~ 0.0? f01705 ~0.075+0.1
0.5-1 mg/ml X DPPH FFrak /1 551 A 8.4%~11.67%~17.09% ~38.68

9% ~ 62.4396 ~ 83.149% ~ 95.39% ~ >1009 ~ >10095 [Fig.5)~ & kit

B LT HASsH A d A2 HRER » AR B ERGFHM®E -

I BRI FFERDBE xLDL HE Rtk A BE ¢
(1) MTT assay ; Cytotoxicity assay :

LDL @b st AL RVEE B S & @ (oxLDL) B F 2R
EHRBEILBETFTER@BIAETHEIR EdaidtcaR
A necrotic core” A R A€M A E R min it MK H R ELHAE

(insoluble lipid) 4 s 4 @ EihH & HHBkAE LB (plaqué) i3
e WP EREBAET LI RECH RREXRE ML
BRAEAL R R ik c FEEAEER@ AR AEY LDL &i@mt
o R LRSS BRIRIRARIL A R T Uk -

At B F B P Lo A 10 um AR EL 48 & LDL 7 37°C ~ 5% CO2 sz

RAW 264.7 tmp—Ae38 % 18 /No§1R » A MTT assay s9 & R &~ e
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GRBRE « @A REETHEARFREMSH LT R
(HAs) —#eia %4 %% > £ HAs BE 0.0lmg/ml KA E
positive group * 124 & B & 0.03-0.05-0.1~0.5mg/ml &4 3] > =i
ReEM AR > 8% 8 F control group [Fig6] » sbi R &

T HAs EAREES@p AR e LDL aitmileiEEmat -

(2) CPP32 iF W2 o #F

W AT 09 K % 345453 &0 oxLDL #6512 48 RAW 264.7 %
4 B RACHHE L & caspase-3( CPP32)#) /%1t 8 apoptosis
HM () Aok BTRYRMAERKE 10uM oxLDL 24
A BF o CPP32 B ¥ & » M ABATRRENEHIiLF EER
# (HAs) — R R4 FR AR HAS B EA ¥ o m THHE S
[Fig.7]) -

(3)®F B2k (Western Blotting) 447 48 || apoptosis & &
RAW264.7 tmfm A oXLDL(#RAE A 100 ug/m)R A ERE
HAs(0.01,0.03,0.05,0.1,0.5 mg/ml)si 4% 18 /8% - & £ % A1t% LDL
Ak 3RV caspase-3 B G RRAFH T UL R ARE HAs A2 L
% [Fig8),; %4 4 PARP ZeARHEH L  &REATFH/ALY LDL
Frehdie PARP Z B H BT ULFHARE HAs 45388 & -
BARES 05mg/ml 85 PARP R GBI RREZATUGHE 30%
[Fig.8) ; 4 Bcl-2 family % & & 5. L8857 Bcl-2, Mcl-1 #v Bax &)
FGRAETEAE LAY LDL 4% [Figo])-
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B 4b > 4 4-#F cytochrome ¢ & & release %ﬂﬁ&iﬁiki‘l LDL # &
#4355 % cytochrome ¢ & & release #y 157 B ALK 2 HAs 54 A&
¥4l eh &R [Fig.10] -

B # B 46 caspase cascade K & &R, &R BT 8R! LDL %%
caspase-8 Fv caspase-9 Z @ R HH AL  ELAFALRE HAs 644
%] » R %3, caspase-8 Fv tBid st bl % » 12 caspase-9 & & 4y 1547
zannd [Figll]

(4) Leukostat 3 &,k

RAW264.7 fmfam A LDL(& % & & 100 £ g/mi) & K B) iR B HAs
(0.01,0.03,0.05,0.1,0.5 mg/ml)f= CuSO.(10pM) 3 & 24 /85 > 2
Leukostat } &5 M Bmfeti W E Rmf# - & [Fig12] & RE&ET4
Zcho oxXLDL 3348 - e fl i 3.4 A0 H Ik -V B AR R $ &) apoptosis 3R ;
% E HAs Bl & 638w > WmAa s 4 BLeY) apoptosis R EH A E#
aA e -
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vg ~ BRI F R R EEE oxLDL A7 3] 5 8 Bk A% MK AL 8
B

D) AHELFFHEDBRJITEA] o) RARZ SRR E

2L MTT assay & 4 3& » A 0,0.05,0.1,0.2,0.5, 1, 3, 4 mg/ml ¥R
BlE Bt EF FRE IT4A1 ek £ 3TC TR 18 /N iF1h -
BRAZERE > 2R [Figl13) Tiotafokik B 693 o i

THREK o WERA G E ICso % 191 -
(2) £4t% LDL 4 R K

U H AL & EH MDA £ R RE S/FR E B A beyd54% -
Rk I AR b ) AR LDL £ s E# £.164 LDL » F5
10pM B4R R B A EFRO-2h)RE% » £+ MDA REMERRE
B mAt S LS AHE ERHHY M [Figld) 2B TRAER

OoXLDL & i B 4 % 32 48 /NBFH -

(3) &F B33k (WesternBlotting) 24 CD36 & &
J774A.1 tm i 7 FlBEEIE5(0 ~ 4~ 8 ~ 12~ 24 hnjAw A 100 & g/m
 oxLDL: & 87 CD36 % & 42 4 #5304 RSB eh b A Fig 15A)

% o8 J774A.1 fm e AR B B & &9 oxLDL(0 ~ 6.25~12.5~25~50 ~

42



100 1 g/ml)& 32 6 /B » 45 % 4 25 1 g/ml 55 CD36 & & %4 & A
# o [Fig.15B) A LB T 4w CD36 & & /8 % oxL.DL & 32 8}
Wit B BRI B & 0938 i3y fo o K TH dose A time-dependent #9115
R o 3T AR 4p %l B RIE3T oxLDL(#HIRA A 25 ugmh)Ff 3l ey
CD36 % & & AR £ BFTIE RiITH & & RBT/LREIE SB203580
#2 Wortmannin &) 3% % 4. % B A #% oxLDL £ 3] 5t 49 CD36 & & R R4p
#F & [Fig.17) ; mAFA LS HAs 4 > CD36 Z A RAA KD
W5 > 1R T2 SB203580 o PDIS03Y thig 4 - ¥ K 2| A 4% HAs

pripEl ey CD36 & & R R ey R [Fig.17] -

(4) RT-PCR 414 CD36 mRNA # & 8,

J774A.1 i £ R E 5] 2E(0~ 3~ 6~ 9 hr)fe A 100 g/ml &
oxLDL > & £ 88+ CD36 mRNA i £ R e hi e k™A ABK D &
¥ [ Fig. 16A); % 748 1774A.1 4= o AR ) %] & 89 oxLDL(0~6.25 ~
12.5+25+50~100 £ g/mD) & I2 6 -85 > & R A 12.5+25 w g/ml 8§ CD36
mRNA 3% 12 5 B8 89 3% Ao » M 42 50~100 1 g/m] & 3E & 42 CD36 mRNA
W &RBS AP T [Fig.16B]) > & st E#E T 40 CD36 mRNA €1 %
oxXLDL REMMERARER T > MF up-regulated #945

7o BAEFIA JT74A1 ta oA oxXLDL(& R B B 25 p g/mh) R R BR
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B & HAs(0.01,0.05,0.1,0.2 z g/ml)3 % 6 /05 » 3 88 % HAs iR &

# ¥ i - CD36 mRNA # k& H &V 9% [Fig.16C] -

(5) Foam cell formation assay
Eftaf ¢k dikEFRHE% % (scavenger receptor) ¥
oxLDL uptake ZE#mfg ¥ - XA & #Fr oXLDL gt % oxLDL #5249
—temmEE - 2FFi8 %4 LDL RALW R oxLDL » £ EEimig
uptake B % oxLDL #émfam i XA RN » ERWi a8 460K
tap (foam cell) @ REM i hafizg (fatty streak ) > & 5] R AR
AL AR ISR - Bt FREEARBE E LA foam cell » &
b foam cell B4 A% » A — AT AE AR RS HRFRFELF LS
FA e
Jiba B B B F 2L Ao 50pg/ml oxLDL # 37°C ~5% CO2 $1 J774A.1
tafl— A2 384 20 /8544 o LA Oil-Red O Fe &k iftmBarmibis R & ( &
£) MARBMETRE  RRWBAAFSHEAR L
(foam cell) [Fig.18)~ fffwA oxLDL #1% % AK FIRA
HAs(0.25,0.5,1mg/ml)— e 3& % 1hr 4 & ju A oxLDL 354 20 /\8% > 2

HHARBIEMETHRESM foamcell B ARV R % [Fig18]-



REGHEMEEAAS RS R - tBHE  FHIBRAY
HMaEoHR  GFR FPEEAERAZE #2285 58
BRI H) R A HRBEIEE - BRI BAL ~ e iE b R b2

-l a b REHAEMEh -

B EORT TREEAOR —BMBCLHASHY
(ckemopreventers) - fff £ A —BEH AN T 3 BALE] -
916 F 2L % By #A (polyphenolic) #L8LHE % » Biditit &
TREZNWBICERAL ML >3 A E LA E (flavonoids) ~ B 5
Z B (protocatechuic acid ; PCA) ~ it & & (anthocyanidins) & &
w&#F (isoflavonoids) % - B R Ae b FRIER A - R4S

BEMEBETHOESER  THARLDL (REERES) e

HAARR I RERREEREG TBEAIER o

—RBWREIEF R0
AREF T AT € FIR B AHHH > A EB SRR RRLES
FoORBRUATEERRES 85%-95% - A HPLC S # #4858 it &
RoAamiE BRE UV RUE SRt #3522

delphinidin % & cyanidin %  sA HP-20 35 % A 8 430 S iL & 847
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GBH BRTHFZEESHER 68 | A delphinidin 2 &% » &
B2 Fcyanidin 285  MeB3ANEA G T  HAEAERE 1

WIKRE Y

i~

&3P ILILF £ &8 K A2 A& Diaion HP-20 resin 348 5+ » B4
TMS #7 24618 347 GC 547 » BRE BB 2425 T4 4 xylose &
glucose « AP ILIEF FX R EMBRE R~ LH EL£ MK pH
THEE HBEPH LARMREM TR BEHSHILLEF E2 B %0
PHEAM BB ENWIEF FTHEOEA A8 B AEREIHTR
BRBTAFTE>AFF  AERN T BBAEFTH>HLEE - &
o EFRFERIEFTFERYE TG ABYSTFHER HRLEE

cERFTURARA(TED HPLC 8 R REHRTHAERE S
%49 f6 46 & % 2 Dephinidine 4 & A 4 # 3.7% f Cyanidin 48 X 4
A 09% - KRR ABES FTHEAMG  BALF ERBILE £

# (anthocyanidin)fe — 18 2, % 1B #& AL 1L AT 4 AR,

=~ B F F EZRIr4] LDL f4b245H
HERERBATERMABEGEO ST FERYEF 94

LDL fib#he )y » K4 LDL & & SAEth RAs B EAL4A

¥ 5ok LDL e §4L4EA - 5 & & £ A% HAs £ Img/ml A B

TEpig#ps] LDL AL EA » MR F EEXRDERTR Ty
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# LDL fib&y X » B AMITMAE FREAFAGARMAD
5 Wik B A% LDL gy Qb 8 - T8 BRI B A Ak kAR AL
BB T » MEEFIE{E LDL Rt — BB (36) md& DPPH
bleaching assay #3R, HAs B A A b hahae » AL BAHMAH
LDL A dsAstTRAAER ARt 8 AL B2ER > MTH4H
LDL fift - B A B AR BEEZ T O ALK BE L FHMRMBK
BALE A BROBHREF > BEFILILF EE2RMEA ¥4 LDL &

by TR TREE IR SHMRMRRIEEZER -

ESBHELFTEFRYEE oXLDL HE Sty A B E
£ 2001 # Hundal % A(8)% 32 # /& 37 50pg/ml LA F 4 OxLDL &
1 B impn gk M & 100pg/ml 85 OXLDL € H E% e & 4 514
Mg dm i FE o Bk MR > Faioh FAMRE A 49 OxLDL 8% » 4w
M3k R AT hth &% OXLDL B8 £ 5 M5 H M€ g En
%R E# OxXLDL 8% > mia R ¢ Bk » 2N mhodl 4 R i st
TABRHRECYEE I EATRRAMBA/ER -
ERABEEROMRALER T BMERUNGRE OXLDL REE &
Wi BREBFRAENLBRE T LHEAX TR U WBAT
(apoptosis) &% X 47 - 2 R AR AR E HAs % » SHACHLH

BB H  RERBEAREGRMRBILOTESEK T AT
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48 1993 % > Russell Ross #5 ﬁ&%&%%#}kﬁi'fbéﬁ BY > FEibHz-—
# OxLDL > CHEF ERtaf L AE Sl ERtwib B AHA
OxLDL- i 7t ik foamcell » A AR » E 7% fm i3 € X lipoprotein lipase
(B aRsmir %) > M ANz OxLDL > b2 4) > Baoutina % A(9)
4,48 2001 F-4% 4 B EF E % % 18 5T L4 [E 1K cholesteryl ester
hydroperoxides (CEOOH » & —#& LDL #478/L3 S8ty &2 4h) B
b3 #E1# macrophage 4£% %) OXLDL 5 £ &9 A2 F & L HEF
o BB EREIEE LSRR 2B RAZ OXLDL » £ A #
&R fatty steak & M AR B BRIFAKEEAL o B SMEE LA E I K
7 M # &y foam cell~ T cells & smooth muscle cells # g fatty steak 4% -
e & R 4t (fibrous plaque) SAENZIZIEAL ARG o @
7 Ak, fatty steak 8948 sk B % X — L AT e R AR 0 B4
RATREEmBRELATAGRPRRILHEE LEL TR B4

THESKA -

W~ AR F R ERYFAE oxLDL A3 B kAR E L
AR
I‘%ﬁéﬁ%ﬁ.éﬁﬁﬁ:@aﬂaﬁﬂ}% foam cell » %’V foam cell &% & °
WEEA—ETRERY RAESRBRRICE LT X - F1&

foamcel YW R EET H =K @it — B RV E % &8 uptake
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oXLDL » % — 7 @ A4 & E e ) 5 Bl 85 00 K3 [BA] -
(1). E*¥4s g uptake oxLDL Z 4 A :

E % tm fa#) B 75 14 # 3% % %5 (scavenger receptor ) #3% ox-LDL -
it 48 Bk A5 B 38 ox-LDL R A - FpE RS B & — 2 family
proteins * A —fHAMABEEE  RERLAECHAUREERE TS

(modified LDL) v AALA 6% B A5 & & (ox-LDL) ~ ZELisE &
(Ac-LDL) AR E—tseiae s (37)  BEFHRERZXET > BEA
ta B, ¥ B4 A RHFE ox-LDL ey FR A % BHEET A CD36 (38) -
CD36 # #a ffs 73 ¢ F EM B SR T X b PPAR 7 AT 3R#E > PPAR 7 &)
ligands 4v BRL (rosiglitazone) ~ TZD ( thiazolidonedione ) ~ 0x-LDL 35 €4%
& CD36 &y 43 (15)° B ¥k » 4 foam cell formation & & 8 & R 88T
HAb LI E KB4 T4k foam cell AR E1& » RFRABRLE AL
> FH B CD36 thkiE MR ESmd B ARl 5
—ET AR KT -
(2). E-fitafomiEE e ARER ¢
VLDL-IDL-LDL 2 @A R BTN AT dAFREEER

Bmia > Minfa A 5 — 283 THABENEERBRE
FFRRAC S e s - B2 B T BB R & EH (reversecholesterol

transport ) -T MEEIEE R @&, AL HDL A4 b A Bimfo el
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o T ] % S E AR > 48 P D 4B PO A L o PO A
WX finsh ey & G BP B ABCAL -

ABCA1 £ — 18 transporter protein » £ 35 55 2 4% 4 i 3 89 BE B
B2iE 8 2 ta i sh4s HDL 74 & HDL B B BB Z AT A M- M B F %
BRI T - 3 ABCAL 9 £ F 7T RME ESlafnsd & Bt K
B 69 15 T % 0 b3k 38T ABCAI 3T & PPAR v -LXR #54 F#
PAEEAE (35)  ANLEREBNELFT FERAI»ZTHA
AL BMLE ABCAL &> BITTH B ERtmfn i fT TIEEBERA

By M) WEE BN m M MR R -
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Figure 1. UV-Visible spectra form Hibiscus anthocyanins
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\== <= 19.86 min

HAs

<4 19.88 min

HAs+Del

<= 19.83 min

Figure 2A . Delphinidin content of HAs was analyzed by HPLC.(A) Standard is
Delphinidin (0. 1mg/ml; 10ul); (B) HAs extract (Img/ml; 10ud); (C)
HAs (1mg/ml; 5ul) + Delphinidin (0. 1mg/ml; 5ul).
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Figure 2B . Cyanidin content of HAs was analyzed by HPLC.(A) Standard is
cyanidin (0.1mg/ml; 10ul); (B) HAs extract (Img/ml; 10ul); (C)
HAs (1mg/ml; 5pl) + cyanidin (0.1mg/ml; Sul).
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ke €L
T

3 A - ,
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g 1 %k
= 2 | T
w T
(14

1 -

0 & | _ ,

CuSOq4 - + + + + + + + 10uM
HAs - - 0.25 0.5 1 1.5 - - mg/ml
VitC - - - - - - 0.25 - mg/ml
pCA = - - - - - - - 0.5 mg/ml

Figure 3.(A) Agarose gel electrophoresis of LDL. LDL was incubated with CuSO, or
24 hrs at 37°C . The sample on the gel lanes are follows: lanel, native LDL; lane2, LDL
incubated with CuSQy; lane3-6, LDL incubated with CuSQy4 presence of 0.25 (lane3).
0.5(lane4). 1 (lane5). 1.5(lane6) mg/mi/HAs; lane7, LDL incubated with vitC; lanes,
LDL incubated with PCA.(B) Determination of relative electrophretic mobility.
*p<0.05;**p<0.005
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Table I

Pre-treative effect of HAs on the CuSQO;induced lipid peroxidation in LDL

Treatment”
TBARs formation (nmol/mg)”
ox-LDL inducer Conc.of HAs (mg/ml)
Control - 37.46 £ 5.13
CuSO, - 781.80 + 47.66
CuSO, 0.25 658.50 + 2,83
CuSOy 0.5 335.80 + 8.63**
CuSO, 1 203.85 = 11.67*
CuSO, 1.5 173.70 £+ 6.36*
CuSO, 0.25 (Vit C) 234.05 £ 28.92**
CuSO, 0.5 (PCA) 243.05+ 0.21*

a. LDL were pretreated various concentrations of HAs at 1 hour, and then
incubated with 10pM CuSQj for 24 hours 37C.

b. Values are the average of triplicate determinations.
c. Statistically with mean = SD, *p<0.05;**p<0.005
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ApoB =p

200 Kd=>

116 Kd=>
97 Kd=> |

¢
I
|

LDL + + + + + 120pg/ml
CuSOy - + + + + 10 pM
HAs - - 025 05 1 mg/ml

Figure 4 .Inhibition of Cu®* mediated Apo B fragmentation in LDL by HAs.
LDL(120pg/ml) was incubated with 10uM CuSOj4 at 37°C in the presence of HAs for
4 hr. After the incubation,EDTA(final concentration 1mM) was added to prevent any
further oxidation. Approximately 6 mg protein of the LDL was applied to SDS-PAGE
(3-15% gradient).After the electrophoresis, each spot was stained with coomassie
Brilliant blue R250.

M, standard molecular weight markers.
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Fig 5. The effects of HAs on DPPH scavenging effect (%). DPPH(ImM) was
incubated with presence or absence of different concentrations of HAs (0.005~1

mg/ml) .
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HAs-raw264.7

1.6

1.4 — -

1.2 4
\5 1.0 4 % T
= T
s 0.8 - 11 s
> »
S ‘ *k
© 06+ , - -

0.4 : N NN

‘ k% * : '

0.2 - ‘ X T

00 T 1 : I 1 ‘ 1 .I J 1
LDL (100ug/ml) - + + + + + + +
CuSO,(10uM) - - + + + + + +

HAs (mgml) - - - 001 003 005 0.1 05

Figure 6. The effects of HAs on macrophage cytotoxicity. RAW 264.7 cell
was incubated with 100 pg/ml LDL - 10 uM CuSO; and different
concentrations of HAs (0.01~0.5mg/ml) for 20 hr. The data were means + SD
from 3 samples for each group. *p<0.05;**p<0.005.
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0.95

0.90 4

ke

0.85 -

0.80
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absorbance (405nm)

0.70 ¢

0.65 T T T T T —

LDL (100 x g/mi) - + + + + +
CuS04(10 x M) - - + + + +
HAs ( mg/ml) - - - 0.03 0.05 0.5

Figure 7. CPP32 activity assay. The CPP32 activity was measured in
cell extracts obtained from RAW?264.7 cells were treated OxLLDL and
incubated at 37°C in the presence of HAs for 20 hr. . The CPP32 activity is
then read at 405nm by a colorimetric assay kits. The data were means £ SD
from 2 samples for each group. * p<0.05,** p<0.005.
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LDL (100 zg/ml) - + + + + + + +

CusO4(10 M) - - + 4+ o+ o+ 4
HAs (mg/ml) - - - 001 003 005 01 05
caspase-3 G fRA @y oo G

Fold 1 082 066 086 094 0.7 1.03 1.07

PARP

Fold

f3-actin

Figure 8. Dose course effect of HAs on apoptosis protein expression
in RAW 264.7 cell. cells were treated HAs at the indicated dose and OxLDL
(100 £ g/ml) incubated at 37°C for 20 hr. Cell lysates prepared and subjected to
western blot analysis: 50 pg of protein extract from each condition was
electrophoresed in each lane of 10% SDS-PAGE and analysed by immunoblot with
the anti-caspase-3,PARP antibody or actin used for equal loading. Values were the

average of triplicate experiments.
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LDL (100 zg/ml) - + + + + + + +

CuSO4 10 M) - - + o+ + o+ 4
HAs (mg/ml) - - - 001 003 005 01 05
Fold 1 1.03 106 058 093 09 0.82 0.64
Mel-1 el oy
(40/42kDa) -

Fold 1 1.02 108 107 108 111 115 1.01
Bax

Fold 1 087 091 082 091 091 083 0.92
B-actin

Figure 9. Dose course effect of HAs on Bcl-2 family protein
expression in RAW 264.7 cell. Cells were treated HAs at the indicated dose
and oxLDL (100ug/ml) incubated at 37°C for 20 hr. Cell lysates prepared and
subjected to western blot analysis; 50 pug of protein extract from each condition
was electrophoresed in each lane of 10% SDS-PAGE and analysed by immunoblot
with the anti-Bcl-2 family antibody or actin used for equal loading. Values were
the average of triplicate experiments.
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LDL (100 12 g/ml) - + + + + + +

CuSO4(10 « M) - - + + + + +
HAs (mg/ml) - - - 001 003 005 01 05
cytochrome ¢ R R e
(cytosol)
fi-actin
Fold 1 094 1.16 129 1.1 1.12 1.05 0.79

' Figure 10. Effect of HAs on cytochrome c protein expression in

RAW 264.7 cell. Cells were treated HAs at the indicated dose and oxLDL
(100 g g/ml) incubated at 37°C for 20 hr. Cell lysates prepared and subjected to

western blot analysis: 15ug of protein extract from each condition was
electrophoresed in each lane of 10% SDS-PAGE and analysed by immunoblot
with the anti- cytochrome ¢ antibody or actin used for equal loading. Values were

the average of triplicate experiments.
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LDL (100 u g/ml) - + + + + + +

CuS04(10 1 M) - - + + + + +
HAs (mg/ml) - - - 001 003 005 01 05
caspase-8 ﬁa o b Bed ol BB B
Fold 1 089 088 087 086 088 0.82 092
caspase-9 |dud mup b Sed G B B oo
Fold 1 0.82 073 0.71 088 0.82 0.74 049
Bid 3 o ok o o
Fold 1 1.01 1.07 108 1.13 112 1.03 092
B-actin

Figure 11.Concentration effect of HAs on caspase-8, caspase-9 and
tBid protein expression in RAW 264.7 cell. Cells were treated HAs at the
indicated dose and oxLDL (100 i g/ml) incubated at 37°C for 20 hr. Cell lysates
prepared and subjected to western blot analysis: 50 pg of protein extract from each
condition was electrophoresed in each lane of 10% SDS-PAGE and analysed by
immunoblot with the anti-caspase-8,caspase-9 and Bid antibody or actin used for
equal loading. Values were the average of triplicate experiments.
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~ Figure 12. Morphology of RAW 264.7 treatment with HAs. Cells were treated
HAs at the indicated dose and OxLDL (100 i g/ml) incubated at 37°C  for 20 hr to
observe the apoptosis cell. (A) control;(B) LDL (100ug/ml);(C) oxLDL (100ug/ml);
(D) oxLLDL+ 0.01 mg/ml HAs;(E) oxLDL+ 0.05 mg/ml HAs;(F) oxLDL+ 0.1 mg/ml
HAs;(G) oxLDL+ 0.5 mg/ml HAs;(H) The data were means + SD from 3 samples

for each group. *p<0.05;**p<0.005.
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% of survival

J7T74A.1
100 - (1C,:1.91mg/ml)
75 -
50 -
25 A
0 . . , . . '

N 1 1.5 2 25 3

concentration(mg/ml)

‘Figure 13. J774A.1 cell exposed HAs for dose-dependent by MTT. Cultured
cells were treated with HAs 18 h for indicated dose. The data were means =

SD form 3 samples for each group.
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MDA level
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Figure 14. Oxidation level on LDL .LDL were incubated with 10pM CuSO; for
0-72 hours 37°C. Values were the average of triplicate determinations . Statistically
with mean = SD, *p<0.05;**p<0.005 compared with control.
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(A) OxLDL

Ctl 4 8 12 24  (hr)

CD36 E
B-actin
- appy-- RS
Fold 1 32 28 3.09 291
(B) - OxLDL

Ctrl 6.2512.5 25 50 100 (ug/ml)

CD36

3-actin

Fold 1 129 1.211.631.54 1.59

Figure 15 A. B. The CD36 protein was analyzed by immunoblotting.
Values were the average of triplicate experiments. (A) Cultured cells
were treated with oxLDL 100 1 g/ml for indicated time. It showed the
time course of 0xLDL treatment on CD36 protein expression in
J774A.1 cell .(B) Cultured cells were treated with oxLDL 6 hr for
indicated dose. It showed dose course of oxLDL treatment on CD36
protein expression in J774A.1 cell .
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(A) 0 3 6 9 (hr)

CD36

GAPDH

Fold

(B) 0 625 125 25 50 100 (ug/mi)

CD36

GAPDH

Fold 1 162 212 223 173 1.36

(C)
HAs - - 001 005 04 02 (mg/ml
oxLDL - + + + + + (25 g/ml)

CD36

GAPDH

Fold 1 134 143 104 106 0.6

Figure 16A.B.C. The CD36 mRNA was analyzed by RT-PCR. Values were the average of
triplicate experiments. (A) Cultured cells were treated with oxLDL 100 ¢ g/ml for indicated
time. It showed the time course of oxLLDL treatment on CD36 mRNA expression in J774A.1
cell. (B) Cultured cells were treated with oxL.DL 6 hr for indicated dose. It showed the dose
course of oxLLDL treatment on CD36 mRINA expression in J774A.1 cell. (C) Cells were
treated with HAs for indicated dose and than added to 25ug/ml oxL.DL for 6 hrs. It showed
the Inhibitory effects of anthocyanins ( HAs ) on CD36 mRNA in J774A.1 cell .
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oxLDL - + - + +

+ + + + + -
HAs - - + o+ - + - + - + -

PD98059 - - - - + o+ - - - - -

S$B203580 - - - - - - + + - - -

Wortmannin - - - - - - - - o+ + -

DMSO - - - - - - - - - - +
CD36

fi-actin

Fold 1 1.151.22 0.86 1.211.120.82 1.190.46 0.671.17

Figure 17. Inhibitory effects of anthocyanins ( HAs ) on CD36 protein in J774A.1 cell.
cells were pretreated various concentrations of 10 £ mPD98059, 10 1 m SB203580 and
1 £ m Wortmannin ,and then incubated with HAs for indicated dose and than added to

25pg/mi oxLDL for 6 hrs. The CD36 protein was analyzed by immunoblotting. Values were
the average of triplicate experiments.
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Figure 18. Inhibitory effects of anthocyanins ( HAs ) on foam cell formation.
J774A.1 cells was incubated in RPMI medium with HAs and than added to 50pg/ml
oxLDL at 37°C ~ 5%CO, for 18 hrs. The cells were stained with Oil Red O and observed
under the microscope. The red droplets accumulated in the cells were stained lipids. (A)
Normal (B) oxLDL (50ug/ml); (C) oxLDL+ 0.25 mg/ml HAs; (D) oxLDL+ 0.5 mg/ml
HAs; (E) oxLDL+ 1 mg/ml HAs; (F) quantitative analysis. The data were means + SD
from 3 samples for each group. *p<0.05;**p<0.005.
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{Solution D)

RO g | HMH
dszO 50 ml
Guanidine Thiocyanate (GNTC) 47.28 g
Sodium citrate 0.735¢
Adjust pH to pH7.0
N-lauroylsarcosine (sarcosyl) 059
Add d,H,O until total volume is 99.9 ml
DEPC 100 pl
FERFE2/0HRE
Store at 4 °C (in the dark)
{ DEPC-treated water)

M TF ) BM
dszO 1998 mli
DEPC 2 ml

TR 2085 UE (BX)

Autoclaved

Store at room temperature

{2 M Sodium acetate)

£F / #A8

R A
DEPC-treated water 75 mi
Sodium acetate 16.41 g
Adjust pH to pH 4.0
Add DEPC-treated water until total volume is 100 ml

Filter

Store at4 C
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Fit &k —

RNAEXxmMBELaif

{1.2 % RNA agarose gel)

R 5 | #BH
Agarose 0.96 g}
DEPC-treated water 69.6 ml
Heated
10X MOPS 8 ml
37 % formamide 2.4 mi
&5
Fresh prepared

{RNA electrophoresis running buffer)

B 'F | Bf
10X MOPS 35 ml
DEPC-treated water 315 ml
Fresh prepared

{10X MOPS)

A A TF /| AH
DEPC-treated water 800 mi
Morpholinopropansulfunic acid (MOPS) 4189
Sodium acetate 6.805g
0.5 M EDTA 20 ml
Adjust pH to pH7.0
Add DEPC-treated water until total volume is 1000 mi

Store at room temperature (in the dark)
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&k =

{DNA 6X loading dye)

DNA '@A*ﬂ DR 84

R T /| #BH
Bromophenol blue 0.025 gj
Xylene cyanol FF 0.025 g
Glycerol 3 ml
Add d.H,O until total volume is 10 ml
Storeat4 C
{1.2 % Agarose gel)

B & '8 / #%
Agarose 06 g
1X TAE buffer 50 ml
Heated 150sec
&5
Store at4 C
{50X TAE buffer)

B 8 /| B#H
Tris-base 48.4 g|
Glacial acetic acid 11.42 ml
0.5 M EDTA (pH8.0) 20 mi|
Add d,H,O until total volume is 200 ml
Store at4 C
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%4&w  LDL electrophoretic mobility assay 48 i & & A8 H

(B-2 barbital buffer (PH8.6))

> £F | %
B-2 barbital 6.07 g
deionized water 493.93 mi
Adjust pH to pH 8.6
Add d,H,0 until total volume is 500 ml
Store at room temp

{Paregon Lipo Stain solution)

A g | ®B%
reagent alcohol 165 ml
Paragon LIPO Stain 3 mi
deionized water 135 ml
{Fixative solution)
A &5 | A
reagent alcohol 180 ml
glacial acetic acid 30 ml
deionized water 90 ml
{Destain solution)
A 8 /| #BH%
reagent alcohol 450 ml
deionized water 550 ml

91



[ERR S
ERERIBRTERP O » 92617

KBRS XRBAAE TIIBERE LY CEHEAT
01 SRS T IR 20 SR

ERILETE | BT R R E AR EIEE O TS [ BRI IRRE (LAt

M%% (FEE GFRHER LR

ANBEEIEAEMZ R R ER  BFTERBRM2Z B ERrEN+

U BFESERFAREBREEE » SRR - FERERBOENE - SRR
(& TE U R AR S T L8RS -

A BA NS LA S E R R CREFEREIGEITES) it
— » AR ORI R AR R R AN -

&ﬁ% OFFEE  (ESE6EZED

ANEHEEH BN RXEER TR ETE BRI BB A ANRERE
B - BEEHEy BRNESEFEER - R Ll B PR A S E T RE
B TRERAbiREREERE - AL R -

iR A AR TR R IR E - (R RITREIFER BT
Fil o RAIIEFRS 2 sk - B - BITRBMAHRFIAEREN - CEREEIEE
2 RAEARSDE - ANEEBRRRAE -

YRR P %ﬁ 5% ‘

WA ‘g Z ET CEBR 9009016

(FH=IEHE) (BUEE)

H#-EE 92 # 8 A 20 H



