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Abstract

Green tea leaves 12.5 g were extrated twice with 500 m/ boiling water. The green tea extract (GTE) contained
4.67 mg solid. The GTE contained polyphenols sush as 54.12% (-) epicatechin gallate, 26.21% (-) epicatechin,
10.71% epicatechin gallate, 7.09% (-) epicatechin and 1.85% catechin. The GTE inhibited the copper-ca-
talyzed oxidation of human LDL at the concentrations of 50 and 100 pg/m! GTE in the presence of 5 UM
CuS0.. The electrophoretic mobility of the LDL oxidized in the presence of 5 uM CuSO, was higher than
that of the native LDL. The GTE also inhibited LDL oxidation induced by J774, human moenocyte-derived
macrophages and vascular endotherial cells. The LDL modified by copper or cells was inhibited by human
macrophages at a much greater rate than native LDL in the presence of GTE. The GTE was found to be a po-
tent inhibitor of modification of LDL. GTE inhibited the uptake of cell-modified '*I-labelled LDL by ma-
crophages. The formation of conjugated dienes was strongly inhibited in the presence of 50 or 100 pg/m/

GTE.
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A H3 ol gl A kS
(fatty streak)o] }i}—E]D,j Zro] 73t -&2]7)el gl
Z|vk4L, aldehyde, ketone 5-0] AJAd=]o] Ht WH-S
ST, A FoAE AR E sl (ow den-
sity lipoprotein, ©]&} LDLo]2}az gHo] Atslzle] 413}
LDL (oxidized low density lipoprotein, ©]3} Oxid
LDLelztar ghe] AAdfdale] %lvis Hwaly 9l
o} LDLE el LDL 48 Ao Slsjo] 7740
2 tfA}= R uk, Oxid LDLE- DP*“H]EQ} macrophage
of ojsio] golagel 41A olsEE Wb w4
cholesterol ¥ cholestery] ester& %4 ¥ Oi foam cells
2 YAsle] FAABE Lo,

A FO7gstel 1S o] Y3 M= st
Aol 25l LDLY AFELE whx| o} &hch. o]obto]
WA E 9] 07+ Oxid LDLE] 442 A5t A
o] 3A3hA 2+ a-tocopherol, B-carotene, o-carotene,
lycopene, cryptoxanthin, retinoides ™ ubiquinol %]
Atk o]E2 jR-¥o] AlEel] &ash=dl po-
lyphenol, flavonoid ¥ =2 % A7} 748) 3kAls) 214
o] Qe Ao okelx] glep

wefa] B ool = gkl a by} gl polyphenol st
S o] o] aliz HAe] F FEEE o] £3}o]
S473he] olo] s LDLE] ALstelAlo] thstod
A4 AE skt Pk
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19940d 7t ST ARl AR
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Catechin F2l 244
Azl =4 : A& 100 mg 100 m! o ~Zeps=
off 3 ZH4 oF 70~80 miE 73 80°Co] & 4
FollA] 3087 7 FEElglc). Ao Y7t &
B 3z 24¢l el 5mgel Adshs F49
#gs] B2 100 ml2 2HE - of 7hato] 3 29) of
10~20 miE A A3k 2 §F of < 50 miE o)
ol| 284 caffeine A7 3L7] &) 50 mie] £
ZEL 7l Alwtsle] 222 EFES AslElch
P22 ethyl acetate 50 miS 7}3to] Alet3pdA] ca-
techin- ethyl acetate 2 $-%&38}2it}. o] ethyl acetate-

HUJlJ%mIoél-Nﬁ

2 rotary evaporatorol| 4] 24 7133 & ethyl acetate

10 miE 7}el] 238 A g2 s}

EFRA AA L EAAAE (GA) 10 mgg ethyl ace-
tateol] S-al5ke] 25 mlZ A3} ). EC, EGC, ECG,
EGCG % W% ZFE3 catechol Z+7F 10 mg2 ethyl
acetateo]] -£-3f3}o] 10 miZ alir). o] £ 1.0 mlE
ethy] acetate 2 10 mi7} A whEgic). A g59F o] &

N 5 WiE HPLCel F9d3}ed do]=] ] 2] peake} E
S8 peake] ] 24 G AL

w3} 252 Bys 2

Alge] ZA] 1 %ap) 125 g2 500 mio] @ Eof
G 1SRG B ¥ e el e 4
3 F ofshajsde. ofshsta ol gl AAe oAl
500 mie] Bt Fefl MAse] 233 F of ket ofel
& B g el mofrh o] B2 125% FAp ¢ 5
Z5-(1.25 g tea leaves/100 m/ water}yg- 35310 o] &
=1 _/;:_Q_oﬂ © A].pl-‘:o] HYALAlo]] ZHAE vlAl= o

SEH ™ ola 1.25% Hap FEE Al
&L 65°C2] ZAx7]A 184 7hg<k A x3lel-&
o mit} 4.6 mgo |t

Cell lines : J774 cell (mouse macrophage) 10% fe-
tal calf serum, 2 mM glutamine, 900 units/m/ penicillin
2 (.17 mM streptomycing- &-3% DMEMB] 2] & vl
afslsict.

Human low density lipoprotein (LDL)e] &2] : 17}
gl F2H344), Bl g3 do 50 miE EDTA 1 mg/
mle 3k plastic A3 o)l o] wulsk & 4°Coll
21 327F whA]skglek. el 42 plasmats AbEoll4]
20859 14 E2](2000% g)ste] F21d thE gen-
tamycin sulfate (1 mg/25 m/}& % 7}slsich LDL (B
1.019~1.063 g/ml}e 214 YA15-2]7](46,000 % g)2
242 7FE ) 1414 a]sle] Qoir}. 2eld LDLE 0.15
M NaCl, 0.01% EDTA”} &%% 0.01M phosphate
buffer (pH 7.4)& o] &3&}o] 16~204] 7+ F-4 s}d o},

Human vascular endothelial cells : ¢] cells®] H-g]+=
Van Hinsberg S-°"¢] uh o) w2} Ealstivt. A2
F-10 vl z]of| A] e eF R3s}sdct.

Macrophage®] 2|9} vl : Female ICR miceE-
CO.2 A A7 gk Bay-9]el Ca™, Mg™o] 9l&
21712~ Dulbecco's phosphate buffered saline-&- *go] A
Z-3}o] macrophageS EA3 ¥ AL ohE ¥
o2 2| Asta AERE Felstdct o] AEs BEA
A7l 10% fetal bovine serum@} 2 mmol//, L-glutamine,
100 units/m/2] penicillin % 0.17 mmol//2] strep-
tomycin-g- A7} Dulbecco's Modified Eagle Medium
(DMEM)e Aol A 5% COyair Zaatel&] wloksta
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ch ok 2447 Fell A4S uiR] 2
5% lipoprotein-deficient serum (LPDS), L-glutamine 3+
2 DMEMeol| LDL r£i= A1 LDLe| AHgst 35
Htstol g shalel ™

LDLe] @938 :1LDL2] & 9x3}l= MacFane2]
iodide monochloride's & <¥7}F Wi gl slo] A& sl
lodide monochloride [71]¢] FHa}eoll4] LDL vl
zle] 10:12] molen] & Fghsle] nk-g-A1zict o] HkE-
ol 4] Z3FslA] ¢4 iodidei= 0.1 M Tris-HCI buffer,
0.01% EDTA, 0.85% NaCl, pH 742 o] 8-&fo] F-A] ol
0]6}‘0;‘ ‘ﬂ 4 5},015} E Hs} ol: 98% [‘3‘]] LDL-%
15% trichloroacetic acid® A A1A dglc}. “la-
beled LDLE filter (0.22 um)& £34A) 7 173 3o
Ap-g-8teict.

EERRRCES

LDL2| atst

Copper mediated 4+S} : LDL (100 pg/mi¥} 1~5 uM
CuSO.Z 353} phosphate buffer saline (PBS)OH A}
g e wap FEEE vhste] 5% CO. ExstelA
37°Coll4f 24417k whopstol LDLE| ARsHE 24}
LR UATE gl S FEEE A
sha) e whekstalct.

Cell-mediated LDL : J774 cells, human vascular en-
dothelial cells T+ human monocyte derived macro-
phages 2] ujokelol] LDL (100 pg/m/) 2 "I-LDL (100
pgmil @A s3 2EEE Ay FEEE Y F
5% CO, 28kl 4] 37°CollA] 24A)7 50k vl okt &
ofelel el weh LDLS| 4k} g Askleh.
LDL % “I-LDL& 1= ufjekel SmiE
Sephadex G-25 columnel] £abAl7] W2 Haleke] 29
= AHES A7) sk EEstel ol shal & Sgatadrh®.

Thiobarbituric acid reacting substances (TBARS)2]
24 . LDL2| 4r8}= TBARS?| 314 o 24 H7}sta
t}h. 50 ug LDLe] #hf-%l wfek &gkel 0.5 miel] 20%
TCA 1.5 mlE 7}8F o}-8 of 7)ol 0.05 M NaOHel| =
al 0.67% TBA 1.5 mi-& go| A& 5 7 uhg- E5t
& 90°C S8aboll 4sE7E Helrh ARE 1082}
241 22](2,000x g)g+ the AMAlN-E  Perkin-Elmer
fluorescence spectrophotometer (Model 650-10Sy2 A}

serume]  $iit

a3lo] 510 W 553 nmoll4] ZA s} AR FE
TBARS 2| 4=1= malonaldehyde (MDA)2] FF341&
o] &-8toy MDA2| nmole 2 vhepli ok

LDL2] gel electrophoresis : LDL2] % 7] 52

agarose gel 241 75 VellA] 20854t Akl 3 UV
lamp it #halshodoh ™

Dicne conjugation®] 24 : 100 pg protein/m/¢] LDL
-s;,— PBS (pH 7.4)ell 0|3, SuM CuSO, 2 50 uM
E2| Esfsbol 37°Col siessk o 0 2
Ao 234 nmela] ZUSAAT. Hw dhE P2y
S0 uM GTES A71slr] ok AbelollA] E43telc).
Macrophagesel] 2]gt LDLe] -3l : Macrophages&
24X 7 59 vlekst & S ml2] serum free DMEM .2
A sheirh. ol7]o 2.7 m! DMEMo)| 0.3 m/ “I-LDL
(30 pg LDL protein 3-5)3F S mM CuSO; 2 7+E &
715k}, o)
wellsS- 95% 45, 5% CO2| =75t x 37°C, 5417k
wjoFst & 21 & (0.5 miE 3 3ke] 2% BSA 0.5 miE
7h&F oh8 1 M KI 250 wl, 50% trichloroacetic acid 250
W 7ksk 3 saral s gl Eel skl Al el &
214 jodide S A A1717) $18ted 5% H AR 250 Wi
wgol W Alzleh. ofa) Aolsl eloli- ks &
A (radioactivity) . £ 4] LDL2| a5 ZFHHsli, 54
7kt A gl Aol mgwb pg LDLRA] AbZshadoh™

_.]:_9] »'.’;—72]— 3]5_%}5_% Lj Al uHo};olLO,

wy

-

o Y pE

=xto| 2 FE2 £2 polyphenol 4&2| 2t
1.25% =2} $324(1.25 g of tea leaves/100 m/ of
water) ] o]:P~ /x]_dl— ] oE }/H = uH:ﬂ n],x]b _-—_;(} 1
fRgolsh 52] o Fag
mit} 4.67 mgolgirt. =] FEF3 S HPLC
wodst 732 Table 13} e}, Catechin -2 (-)epi-
gallocatechm gallate7} 702 ug/ml, (-)epigallocatechine]

o Solgli: ¥

340 pug/ml, (-)epicatechin gallate 139 ug/m/, (-)ep-
icatechine] 92 pg/mlo}ed v caffeine-> 389 pg/ml,
theobromine-2- 24 pg/mlo]sic}.
gallocatechin gallate7} %1 A 3234-2] oF 90%E 244
shojut

Catechinz epi-

Table 1. Composition of 1.25% green tea” extracted
by hot water

Compounds ug/m!/ % of solids in extract
Total catechin 1297 100
Catechin 702 54.12
(-)Egicatechin gallate 340 26.21
(-)Epigallocatechin 139 10.71
(-)Epicatechin gallate 92 7.09
(-)Epicatechin 24 1.85

Green tea leaves (12.5 g) were extracled twice with 500 m/
hot water and filtrated with filter paper (Toyo, No 2); The
filtrales were mixed and analyzed by HPLC; The filtrate con-
tained 4.67 mg green lea solids per m/
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Fig. 1. Effects of green tea extract (GTE) on the ox-

idation of LDL by cupric sulfate 7—; Oxid LDL, /»—

2y, LDL45 um GTE, A—a; 25 um LDLA425 um GTE;
H—N; LDL+50 um GTE: @—@; LDL+100 uM GTE:
LDL(100 pg protein/mf) was incubated for 18 h at 37°C
in the presence or absence of 5. 25, 50 or 100 uM GTE:
Oxidation was initiated by the addition of 1~6 uM CuSQ.;
The lipoperoxide content was measured as thiobarbituric
acid reactive substances (TBARS) and was expressed as
nmol malondialdehyde cquivalents/mg; Data are the mean
of three seperate experiments

=A P4 FEEQ| LDLY cHet shatst &0}

LDL2] CuSO.Y &8t A3t 2 GTE A &3} : =3
22X (green tea extract, GTE)2] LDLel that g4k3}
F3}E atolwr] ¢skel LDL (100 pg/mhel] 2}
Z=Z:B-0-5,25,50 2 100 g¢/m! T} 1~-6 M F2|
CuSO, EA)s}oll 4] A Eslgict. Fig. 1] ®izu}e}
Zho] wief RS 37°CellA 182]7F wlefgt ¥
LDL2] b3t oAl aahs zAbsisich LDLE| Abshe=
CuSO.Z 747+ 1,2, 3,54 6 ME Hvlsle] Adggr 4
7} TBARSS] 4=x]1= CuS0.2| &eko]| Zr|et4F =
7hskel o, CuS0.2] 57t 5 oMl ui= H

1]223F TBARS S| 5% & vhehielc)

LDL % Oxid LDL2] gel electrophoresis : Fig. 2+~
Algke] ool 2] LDLE 528 ©bS native LDL.
CuSO. 9 GTEE %7} &kel& ul2] agarose gel elec-
trophoresis & Al 2] 3}o] LDL2] o5 Al & njuwdl 7

o)}, Native LDLE t|z47 3w LDLe
CuSO,E 7}&kod 2k8kA171 Oxid LDL % LDLe) S
UM CuSO, 9} GTEE #7}gh 298 vlwgh A3 na-
tive LDL?] olEAeli= dadrl CuSO= AkEHA7]
Oxid LDL2] o]g-7leli= 710} GTES H7igk 7%

Aks} sk 853

Fig. 2. Agarose gel electrophoresis of native LDL, oxid
LDL, and LDL that were oxidized in the presence of
GTE; LDL (100 ug protein/m/) was incubated in the
absence and presence of 50 uM GTE for 18 hr at 37°C;
After the incubation period, lipoprotein (2 ug protein)
were stained with Nile red, and subjected to elec-
trophoresis Lanc 1; Native LDL. Lanc 2; LDL+5puM
CuSO0,, Lane 3; LDL+50 uM GTE+5 pM CuS0.. Lanc 4:
LDL+5 uM GTE+5 uM CuSO,

o] i= Oxid LDLRc} o]F7|ej7} wgtom g &kxisl
b} Qi AR Dpgle). 5ok FEY )
R e R R iuM CuS0,2| ™ Fell] LDL2}
Abs}7} 1A eloli} TBARSZES 41.5 nmol MDA/mg
LDL proteine]gd o}, 53} =552 5uM H7lsied
£ o= 34.8 nmol MDA/mg LDL protein &7 TBARS
gro] 7kab =k o vl GTES 50 pM/ml W} #] 100 uM/
miE H7bshel & w ol abstelal BakE vlehHoloh
oloprre Asw wo) i REEel Fuwsl 2ok
Z TBARS7} 7} 48l w5 o|2A) ksl gy &
4> gJadrt. Esterbaver %2 Cu” 20l LDL2] 4ts}e]]
Qo Atz 23,5417k wlekste] 4bahg 27lon) i sl
oA 184)7F wlekalel 4tstAZch. o)t Ajsie]
Aol 4] A2 alo] 1L LDLE| %ol 2lol4] LDL
Aol £Als} aiskol obdel 235wl ol
ofck™. wleul Esh 2% #4rshal 7k LDLE] e
].:,1: I .] oT 0 /l (o] a‘]»k}g}.n’do] o o olio“ﬂ,
I]91= EEEEER Oé% LDLE o
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LDLe] ujjorA| 7ol w2 TBARS®] w3} : Fig. 3
5 UM CuSO.2] ZA| 3}l 4] GTES] 5~100 pg/mie] 5
Elg 37°CellA 647k 2 1847k LDL-& 4Fs}aldd
< oo 435S ekl Aol o] o) CuSOE 5

UM H 71k o] = o] Ad ATl B nle} 2ol
5 UM CuSO 5ol 4] LDLO] Abs}r} £o]8}7] wj£o]
t}. B A& o))+ native LDLS] TBARSY:= 1.3+0.23
nmole MDA/mg LDLo]g) om, wiek 62]7koljA & of
ZFo] 23.34+2.0nmole MDA/mg LDLo[%] o},
GTE ¥ % 5pg/ml, 25 pg/mi, 50 pg/mi 4 100 pg/m!
oj4]= TBARS?| zle] zhz} 15.62+3.62, 10.08+
1.63, 53.36=4.60 % 247+3.23 nmole MDA/mg
LDLolgic}. & A3 AwtE v]Re] Ho} GTES 4t
32 GTEY 557t Z71845 Foh 2w, GTE
o] 7} 50 pg/m! = 100 pg/mia! o TBARS®] 3t
o] f2lAql zpoli= &ol & 4= glgir).

el o e 274 LDLO{] 5 UM CuSO.E A7}
sof 1847 wibslele W dlEFS| TBARSE
50.16+ 4.36 nmole MDA/mg LDLelgi e, GTEE 5,
25, 50 % 100 pg/m/e] 5@ pRake] A A
TBARS+ zH7} 33.70+5.02, 20.431+6.71, 3.83+491
%) 2.78+4.02 nmole MDA/mg LDLo] ]t} uieF 184
7F &2] LDLY] 4Fs} oA=& wiok 64177} wlars)
2 o A7 Azl wet %LA};@]. Ao Yo}z ol
GTES 50 9 100 uM&] & 22 A7l & vl

A7b Aol whE dabsbae] el AL gl
LDL®] Atgloll thgk TBARSE 2 #lo|7} §l%ich. ©
2lg A AdnE 7122 she] 2 AfelM= GTES
2525 50 % 100 ug/mie] FE W ER &
sted Algdslgict.

Macrophage &= A3}l b GTEQ] 3H4ksl &34
Aparol| A glelA] A&, F& cholesteryl ester®] &3
LDLe] Ats}zHE] AlA %It} Native LDLoA] Ma—
crophagesell 2]k =)Ao A2 4kslol| 2|ate] &
vheluba|ut ol2fdt #ake M Euell4] LDL 'IA%-Z”Q]
A 33 30 Y R4 Zol|A] cholesterole] - 0.2 ot
t}™ Macrophagesol] 1= native LDL2| &4 & o] &
217 %] olo} A% LDLS =3l 41 A 2o

olZolzlch 4A1% LDLE sobsl £l S0 JjzlA|
Zon gl FERL A FT Fol|A] o2t LDL T84
o 2lated A &A%ty o=z vk Henricksen

Ev)eta)A] A 289 A 535 (1996)
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Fig. 3. Effect of GTE on the oxidation of LDL by cu-
pric sulfate LDL (100 pg protein/m/) was incubated for 6
or 18 hr at 37°C in the presence of different concentration
of GTE; Oxidation was initiated by the addition of 5 uM
CuSO, in the presence or absence of increasing con-
centration of GTE; The lipoperoxide content was ex-
pressed as nmol malonaldehyde equivalents/m/; Data were
expressed as mean +SD of triplicate analyses

] g A 27} LDLE] filstel] doddicha ¢
E3F o)z T $8 ZSAE% mouse?] macro-
phages®®, human monocyte derived macrophages™ -
4] LDL ©] 437} 515 gfvt.

Fig. 4= LDL-% mouse macrophagesl 17749} hu-
man monocyte derived macrophagesiz CuSO, &=l &}
M 7+%F FEHE GTE (5-100 pg/mhE 271 ¥
DMEMuiA| 2 wjoksle] GTES] shaksharg-& N8R
ZAs}olr}. Native LDLS] TBARSS] g2 1.24+0.12
MDA/mg LDLo]git}. J7440ll4] GTES] 413} A%
2 AFR A3 GTEEZ HrkshA] asks d&
TBARSS] Zto] 47.93+4.36 nmole MDA/mg LDLe]
gjov} GTEE 5, 25, 50 % 100 pg/m/4 A7Fg 4%
TBARS7} 7+t 30.06+5.12, 16.10=-4.80, 2.70+0.50

7l 2.54+0.61 nmole MDA/mg LDLE Folzt). o]z
g shabst A9 GTES] 27} $obd55 LDLY
woh ARl $4a £ olegeldnh Ty
GTEQ X7} 50 pg/m! 2 100 pg/miell A= A2l 1
223t 5502 LDLE AMHE A5t S 2 5 3
ik,

Human monocyte derived macrophagesol| 4] %. 17749}
A2l wggh 43t oA aE Jepllw ledl GTE
2 A718lx] & ZAr} fET-2] TBARSE 50.56+
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Fig. 4. Effect of GTE on cell induced oxidation of
LDL LDL (100 ug/mf} was incubated with macrophages,
J774 cells (a~e) or human monocyte-derived macrophages
(f~j) for 18 hr at 37°C in the presence of different con-
centration of GTE; Oxidation was initiated by the addition
of 5uM CuSO,. The lipoperoxide content was det-
ermined and is expressed as nmol malonaldehyde
equivalents/mg; Results are expressed as mean +SD of tri-
plicate analyses

4.83 nmole MDA/mg LDLo]g] 2} GTES 77} 5, 25,
50 % 100 pg/mia) A7bstol sk makg APE 2
3} TBARS: 7z}z} 26.30+3.46, 14.80+4.18, 2.58+
0.66 & 2.57+0.27 nmole MDA/mg LDLo] gt}

o]2}7to] human monocyte derived macrophages 2
o 3lel e %o 5% GTES] fato] Z713bpE §)
Abshso] 94819131, GTEZ} 50 % 100 pg/m/e] 5%
A 3% Aol a3l LDLY] A5E HATE & -
2lsich. w12 akshe] sl7pd gl olAl 4 ol
7] 9)lA| 9tou} Steinbrecher F ol 25k Al Eu <l
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Fig. 5. Uptake and degradation of oxid LDL by mice
peritoneal macrophages of LDL oxidation in the pres-
ence or absence of various concentrations of GTE ‘*I-
LDL (100 pg/mf) was incubated in the presence of 5, 25,
50 or 100 ug/m! GTE for 18 hr at 37°C; Oxidation was
initiated by the addition of 5 pM CuSO,; The LDL was
reisolated by chromatography on Sephadex G-25 and
aligouts of 10 pg/m/ were incubated human monocyte
derived macrophages in 1 m/ medium for S bhr at 37°C;
After incubation trichloroacetic acid-soluble ', corrected
for no cell control values, was determined as a measure of
LDL degradation; Results represent averages from two
seperate experiments in each of which duplicate dishes
were incubated for each specified conditions and sep-
crately assayed
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teino] 12} GTEE 25 pg/m! A7Fele-¢ o 4.00+
0.51 pg/mg cell proteine]dch. 22t} GTES] A7b3
%7} 50 % 100 pg/miY of LDLe] #3)|&= 7.28+0.52
9 2.83+049 pg/mlZ ETe A v|2g £
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£5 o 4= 9Jglth. GTEX: Cu*7}t Zvlsle LDL2]
AbEHE A3} AL, GTES | 7‘]&’“ o] gHatstAQl po-
lyphenol #}§}Eo] lipoprotein® & o]si¥]e] LDL9
AbEHE AAlshs Zlew %E&%t]r- A o]H po-
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Table 2. Uptake and degradation by human monocyte
derived macrophage of Oxid LDL in the ahsence and
presence of GTE (g LDL/mg, cell protein)

GTE (ug/ml)
0 50 100 p"
CuSO, 682 =06 430 + 081 209 040 001
Enthothelial cell 0.063=0.08 0.0089+0.022 0.00345+0.002 0.01
Macrophages 0.863—0.143 0.0531+£0.041 0.034 0021 0.01
"P>0.05
EID}_(A”»J&)

Polyphenol 3358 2|u} 413} 19l &4l hy-
droperoxide”| & A|& #Aks}E3) ukg-sled AlshE
oAA A Zlcha A7) = ohE she] 75442 po-
lyphenol 3}3HEo] radical A Z4] 4 A 2
o] 22} 417 4d3&s}e] macrophagest} free cells AFe)
ol4] fel)e] Halg Folsl Wl e sleh

Table 23= GTEE 50 % 100 pgm!¥ #H7kgk 3
LDL?] &2 wi Ry A2 313t Axfolc) of

%724] LDLo)| 5uM CuSOM+ A7}sted- o LDL
o Fale A =2 AES 230w human vas-
cular endothelial cells®4] wj<kst ¥ ¥-2]3} LDLY]
%2 4 H-g], monocyte derived macrophages 22 ul]
of LDLO] &3 & Jafl= ob b HEd LMLH"*
ch E Az ofafa] FEF Abske Co® Ear ma-
crophages wj Bt} ©] 2 o} 7 sfoled P Al Ayl

o} fabakadel™. PLLDLE GTEE H7balA] o2 7
$-o| &= macrophages §-5% AFs}7 Asgl e o 4= g)

a1, wlRlell GTES 50 pg/ml 4 100 pg/mi S A 7hslsd
S wi= GTES H7}sl#| kole 271o o]ato] 422
Pl LDL®] Rali= 30%% = 7asteict oleigh Azt

5 GTEZ} fel71o) 2o 4 sio) 88 vl 73
Al‘:]r Rankin S-“"2 A #.¢] 15-lipoxygenaset= LDL2]
in vivo AbEhel] Feddtcha shedi=d|, GTE: Al ¥ &
zLe] lipoxygenases2| 742 &k o A A & A zbxich o 9}
B] 48k ol 77 = flavonoid”} %] 2] neutrophils ¥ 2]
peritoneal macrophagesell 4 5-lipoxygenase-2- 2]#)] &t
Eh W7 oleh o) E olx) HRe wae] 4,3
79 flalel] slelmHA)7]7b 9lr] witel S-lipox-
ygenaseol] th&lo] 7FE & o)A &7} ¢lch Soybean
15-lipoxygenase™ = polyphenol 3}&H%E, flavonoidel]
"]6}01 A5 Falah FEkg Bl o)4ke] Ax
2 Yol GTE+= polyphenol $}t& 24 1 +34 &
Ao Wel oful Aol Oxid LDLE Qlhe] ¢ato]
M 7)8 7% subendothelium® 2 o] %s}e] LDL] 4F

32 ubxjeeE e AzbEIch ZA po-

lyphenol 3}5§H4-41 probucol™ 2] 7}2|8}t 34413} =H-4
= oA Qi o] 7l A A Ball el Al o] E3l
% LDL2| g7} qto g Anjgo] ahabs) Ahg-5 3]
2 FuAste] dukdt A gl f-83HA AL
o} w2t GTEX < 4] lipoproteins} -
s}alod apAba}l 218 3l 7l o 2 huiwl

Diene2] 34} : LDL®] Al&}=}3] & 23] _]'LC- Hh o
& 3 2548 Al gleir GTES i35 =
Absbedct. Fig. SellA B wle}l zbo] LDLE 5uM
CuSO.E2A4] 37°CellA] 3A1F vloksls 5t FA 2%
Agtol Frtshs & & & olom. GTEE 25, 50
UM Hr1eled S o TN 2F735ke] slMdol GTEE &
7hsbA] ek wioatad-S ook whghc)

Esterbauer 5-""o] - 2271312 218 log period®]|
A} gAdsichal gk ulel gk 7 ko9l 2 o
FA ol A Lhelst wie} el GTES| Hrbr) 2+

2%A%e] WAL olAlsh: Ao 2aleh.

1EF
:

2 o

B el wikE de s FF3le] LDL| A& &
b 948 AT dsfele) w4 125 gl A5
500 mig 7hated F3a F ohAl 500 mig shsrod i
Fasislon ol Fu, 4T A5k AR AE
ako 467 mgoldth. =ape)el whepo] 1.25%7) H%
£ A3 Sl kst 2H4de] 748k polyphenol
3}3HE-5 (-) epicatechin gallate 54.1%, (-) epicatechin
gallate 26.2%, (-) epigallocatechin 10.7%, (-) epicatechin
o] 70% % catechin®] 1.8% &F¥9itt. Low den-
sity lipoprotein (LDL)®] 4F3}el] 9ie] 4] LDLE CuSO.
Za)8lol| 4] macrophage$} sk A iy w2 A 4k}
& d.ogch 1ely 5 uM CuSO; vi 7§ LDL2] 43tell
50 = 100 ug/m/ 52 GTEE go] ufoksha A9
2H413] AbshE ol AlEksich 5 uM CuSOs &l 3fell A
Ab3}2)7] LDLE] #7193%F o] %7 el & native LDLR.
t} =gtk = 50 % 100 pg/ml F59) GTE= 1774,
human monocyte derived macrophages & vascular en-
dothelial celisell 4] %5+ LDLe] A3LE o 4| 5]19d
th CuSO4 % cell F%o o&te] 41315 = LDL2>
native LDL R} 1§28 558 oFo] human macrophages]

2]&led Rall %] 52 GTE+: macrophageel] 2%+ '"I-LDL
o] stz 7}eds) o Asheic}. 12] 3 GTE= cell
7} LDL2| macrophageol] ¢}3F &3 mi= B8 & oA
skedch. LDLE 5 uM CuSO; & 3tel| 2] AbshAlzd of
GTES 50 % 100 pg/mie] gx 2 o] wjokshd 3l
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