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Effects of KanghwalSokdantang(KS) on LDL Oxidation in Macrophage Cell

Seung-Ho Sun, Seong-Gyu Ko, Yong-Su Jeong

Department of Circulatory Internal Medicine, College of Oriental Medicine, Sangji University, Wonju-Si, Korea

Objective : As a link in chain of research to confirm the oriental medical prescription which has the anti-atherosclerosis
effects, this research evaluated the effects on the macrophage-related factors by using KanghwalSokdantang(KS).

Methods : In order to perform this research, we have evaluated the effects on the oxL.DL formation from the macrophages,
the nitric oxide formation, and the oxidation of macrophages. Thus, with this evaluation, we have investigated the

applicapability on the artherosclerosis.

Results : KanghwalSokdantang has showed a noticeable reduction of protein oxidation in the process of oxLDL formation,
has remarkably restrained phospholipid peroxidation, an index to estimated the phospholipid oxidation and reduction that are
formed in the process of macrophage s oxLLDL formation, and has increased the nitrite concentration noticeably in the LDL-
dealing macrophages. By increasing the survival rate of macrophages, KanghwalSokdantang has restrained the cellular
damages. KanghwalSokdantang is ineffective on the LDH outflow from damaged cells. 1ug/m! KanghwalSokdantang sample

has increased acid phosphatase activity remarkably.

Conclusion : KanghwalSokdantang has the possibility to be used in the prevention and treatment of atherosclerosis, which

is formed by the oxLDL formation of macrophages.
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ghof Fdste] 22 9] )4 Al %, Lipoxygenase, &
uhg-to] oxILDLE FASAY, TUA L
(foam cells)E A3} = E4 LDLY H50 2,
U9t LDLe] 4<% 31, LDLES thA] Wl A £, 4]
AEZ, @ HEZ A E(Smooth muscle cell; SMC) S}
Hhg-8tod oxLDLS A i) Zulz IUAILE A
AstAY, 229 4 A4 ¥, Lipoxygenase, 3 A~F&
Al GA] =S Eh o|2A AT TUAZE A
W A Z(Fatty streak)E THEHA, HA 297 A3
"o
71E9 TR A Fol| #I A7 FE S
ZY 2829 AA 4 FAFHAoY, ATNAAE
2 o AE H435AEE e A ZY 75 °]
dol T4 AR A &L Avke Hol AF
A TRHAG. E AA e o33 Hol| Fetslo, g
GAZEH FFNESEAE 7R = NS &
Jte A7 o= YA E BHARES o
& QS HrsV|2 ek 3 B9 Hsieh 59
QT Are] EEEAE A, 283 o] fi]
HE AT HiirE FEo] aAEZd f3 &
W7} s HadAth o) A& AR, W g

Table 1. Prescription of KanghwalSokdantang(KS)

7HA seiniETis(Kanghwalsokdantang: KS)o)
SRt oo 7heAe] UL AR {531,
FiGEETZo] XA EZAX oxLDL X mA|&
%4 &, nitric oxide Ao VA= B3, AT &
dsglol| WA= P T& Hrlste] A &
47154 E A B

3

. BB &

1. Az

D RARe) P4

AREVFE AANSHL FEBPILAIN 715

H

©}.(Table 1)

2) Aol 3 2 AnAE

AYE AWl FFE 2000mF 93 4417
323 % ABAE o g3l SlTeAsT) oA
AGEF/E o188 55T b YA

g3 x3 ALS A7 FRB S
T %ol Aol AR Fof ALgsige
2 ek Aol WiAe] 391 F B oaste] A
sk

=

: J
BN ood o o

Herbs Scientific Name Dose
JEiENotopterygii Rhizoma) Notopterygium incisum Tine 2g
Ff JB\(Saposhnikoviae Radix) Saposhnikovia divaricata Scrisck 2g
41 (Angelicae Dahuricae Radix) Angelica dahurica(Fiscn.) Benta. et Hooker F. 2g
HH=F(Asari Radix) Asarum sieboldii Mig. 2g
# {4 (Eucommiae Cortex) Eucommiae wlmoides Ouv. 2g
Z£H(Achyranthis Radix) Achyranihes fauriei Lev.et V. 2g
Z& H{ (Gentianae Macrophyllae Radix) Gentiana macrophylla PaLv. 2g
#8Er(Dipsaci Radix) Dipsacus japonicus Miq. 2g
it (Rehmanniae Radix Preparata) Rehmannia glutinosa Lsoscarrz var, puppurea Makino 2g
‘E B#(Angelicae Gigantis Radix) Angelica gigas Nakal 2g
\Z(Ginseng Radix) Panax ginseng C. A. Mever (P. schinseng Negs) 2g
B 2#4(Paeoniae Radix) Paeonia lactiflora Pai1as 2g
Rk % (Poria) Poria cocos Worr 2g
PI#E(Cinnamomi Cortex) Cinnamomum cassia Pres. 2¢g
JI|=5(Cnidii Rhizoma) Cnidium officinale MakiNo 2g
4 E(Zingiberis Rhizoma Recens) Zingiber officinale Roscor 6g
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1) thAA1 E] oxLDL A4 2 7)) o)A 4%
=l

(1) A A 3wl oF

AEo|| Al4-3 murine macrophage$l RAW 264.7
Cell> A-gtleln A EF23)0)x] Fddo}l ALt
9ith. A Zu) k& DMEM(Dulbecco’ s modified
Eagle’ s medium, Gibco)el] 0.37% sodium bicarbonate,
10% FBS, 100U/ml penicillin, 100ug/ml streptomycin
& A7}et HiRE 022um membrane filter2 o] 78
the X183} o1, 37, 5% COz incubatorol A Bl %
Skt W 2-3 34 HHX]E w sl Folom, At
WA = R E A AT & uypsin-EDTA(X 10)E
7¥ehaL, 37 ¢ol A 1087 Ajsle] F-3€E AlxE £

25ttt AdA ALSE AEE 5Sx10cells/nlE
24welle] seedingd}Si L, Al 7} vidol] & F&3l%
2 W

) Al 3£o] LDL thiatslel| n|X| & 4857

A A Lo A} oxLDL A3/3 Al ‘%E‘r‘/‘r“i T
o FEE FAeAG. Al /16T PHT 5
W © 2 2wellol Wjo¥e Al S PBSE 23] A
2 ug/ml, 10ug/ml =L 2] KSE viA|of] 718t &, 3
‘¢, COz incubatorol] A 841 7+5-¢k ulj %F&-9i T} of 7] ol
200ug/ml %9 LDL(Sigma Chemical Co.)& 7}3t
F0E F A MG, o 24 Az
plate ZH-E] 3}, J}i Axzeks §3A17 3,
482 H §HEE 2R,

WA LDLA R WA 2 %

AT €)% oxLDL AN e A2
el HES 2HaAL0 @94 75T B9 2
ek 7t AUBL plie ) Hoje] 2892 A
EE B 3, BN 20049 FF 20% TCA(n
0.6M HCI) €943 0.1M TBA(in 0.26M Tris buffer) -&
A 4004 T Bo) 95TColA 2087 WA ¥
£2% 20004 5B AR FFAE A
& 550nmell A FFE=E S 5Ach

N2 g
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el 7153 %
% 90417 Wl
%t} NaNO» £-91] 4

r:7} 0.05Me] H52 z-stt. WA 4L Al

E ekl T} NaNOz 3|4 dof F2F2] Greiss reagent
solutiong ¥ 1, 1583t Ao WX g
N FYEE 2RI

G) WA Z &5 WA= 9% 54

RAW 264.7 | 2 24 wellol] B33} 543t F<t
Hjoksle] BRAIZ] T, lug/ml, 10ug/ml 22 KSE
A7VEHATh 7A17E ]oFa THE SuM CuSOso] 204
7t wZA AT PBSE 34T MITSY 504 3
Jheha oh) 4413 Mekeledh 4EA e AAStL
5044 DMSOZ 718t vt} 650nmoll Ny FHEE =
ettt

(6) LDH -2]o] A= 9% 57

LDLS #7}ak th2l A E£2 56M CuSOs0)] 20A13t
=27 O, WA A S At A s FEd
LDH 9k& LDH kit (LDH/LD, Sigma No.500)Z 2%
k) A EUlel A3 LDH 42 lysis buffer
(50mM Tris/SmM EDTA)E 5004 ¥ 3L 2535 Al
gate] ES §347) TS, LDH kitg AHE3
o] 243}¢th. LDHkite] WH¢ 98 E vhs3) 2t

lactic acid + NAD* < pyruvic acid + NADH + H+

1
LDH

QAAEERE §2)9 LDHY 92&e thgd
242 AHgstel Y3t
Release (%) = LDH activity in medium X 100/ (LDH
activityy in medium + LDH activity in
cell lysate)
D RAAE B3R TN E D 27
A 2] B RS Lopr7] 93k Suzuki
sro) who) el SAshe A ERTE ]H
= acid phosphatase®] 248 S Al 2 A
23 PBS £9 (pH 7.2), 0.02M p-nitrophenyl
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CHAIAES] oxLDLAIA| DJ| ZgEiete] %3

phosphate/ 0.1 M citrate buffer(pH 5.0)= 0.1M citrate
acid$} 0.IM sodium citrate® < 1:1.5(v/v)2 &3}
o] pH 5.002 ZA 3% I p-nitrophenyl phosphate
(Sigma Chemical Co., US.A)E 0.02M S £2 7519
o1, 0.2M borate buffer (pH 9.8)= 0.2 M sodium
borates] 02M NaOHZ 7}3} pH 9.8 24319 th
O} FAF WP 2 5uM CuSOsdl| 2043t =3
A7) e, AL Aol AASS 0.1% Triton
X-100& 1004E 7}8 g 0.02M p-nitrophenyl
phosphatase/ 0.1M citrate buffer (pH 5.00Z 0.5m! 7}3]
37°C, 5% CO2 WjF71o A 1A1ZE ¥k A7 F
1500rpmofl A 5%t A4l2e Tt 42 Yol cold
0.2M borate buffer (pH 9.8) 1nl¥ & 7}5tc] ¥kg-S
ZAANZ ¥ 405 oA FR=E S35 eH
A Az B2 thg 4ol mhet Al

Acid phosphatase activity (p-nitrophenyl phosphatase x
mol/10° macrophage/60 mins) = 1.15 X O.D. at 405 nm

3. EAXE
BE £AE meantSDZ Uehiglen, 594
AR & 7t Fol| thsle] student s t-test2 3H T

. mEemR

1. CHAIMZ DL cheAtstof| ofxj= Qe

2 A £ 4] oxLDL B A] Yebts @A Ee)
9 ALE 2437 sl lug/ml, 10ug/ml FL2
KS A 8Z vlg] £ v}, 90412t B<t LDL# 3
A vi<kste] BAIstE )4 A ol 28] nLDLZFE
oxLDLZ FAHE A oA o did 2 3

2 239 o, 29 482 nmollA S E A
g 7o s Joldle guAFoz FA AT
RAW264.79] KS Al¢kS 7}8lA] @ LDLE A 718t
o] w3 U2 e oxLDL gAo] FE= i)
Age S IR ARTEY B, 10ug/nl FEolA
oxLDL A& o4 319 th.(Fig. 1)
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2. CHAIME LDL X|&Atstol| o]x|= 2

th A A Zell A oxLDL A4 Al YehtE LDLE| A
A3 =g 47998k, Lug/ni, 10ue/ml 522
KS A 22 va] 2% b, 90412t F<t LDL 3
7 wlokste] gxste talA el 93] nLDLEFE
oxLDLE #A=E F4oA vYehtes LDLY A
Bae s @79 st MDAE 333t
RAW264.79] KS A 2k2 7}31x] %3 LDL% 738t
o ujekst t)ZFo|A e oxLDL FAdol st
lug/ml, 10ug/ml E=2] KS A& 27 Hls)
MDA $X & 72AA oxLDL 4 AA S
t}.(Fig. 2)

3. CHAIME Nitric Oxide AMs0l| 0lX[= &

LDL¥} 37 B3 ¥, KS A 87F g2 Z
nitric oxide BH]of] ojw gt JFE v EA] Fot B
A3}, KS lug/nl g v]e] Fold ASFATY] B35
239 ¥)3) nitric oxide2] 4730} F7}8HATH(Fig. 3)

4, MM Z MESO| 0| F

RAW 264.7 A El| tug/nl, 10ue/ml =2 KSE
A7l ¥ CuSOs2 20/ 7 AT E FEsI L
o, AEAE LS MIT assays B3k 482
2}, 1ug/ml, 10ug/ml 28] KSAE Ed 7 25 U4

0.8

remained LDL contents

Control KS1 KS10

Fig. 1. Effect of KS on oxidized LDL formation in macro-
phage celis.
Remained protein in LDL was measured in RAW 264.7 cells
incubated with native LDL for 90hrs.
Control: Vehicle
KS1: 1ug/ml of KS treated group
KS10: 10ug/mi of KS treated group



MDA(O.D. 550nm)

Control KS1 KS10

Fig. 2. Effects of KS on oxLDL formation in macrophge
cells.
MDA was measured in RAW 264.7 cells incubated with native
LDL for 90hrs.
Control: Vehicle
KS1: Lug/mi of KS treated group
KS10: 10ug/mi of KS treated group
* p<0.05 vs Control
** p< 0.01 vs Control

Table 2. The survival rate of RAW 264 cell from different
groups incubated with CuSO4 for 20hrs

Treatment O.D value (650nm)  Survival rate (%)
control 1.00+0.08 100.0

XS 1ue/mi 1.62+0.11 161.71-9.02*

KS 10ug/mi 1.32-+0.32 132.04+16.5*

The value are expressed as mean +S.D (n=8)
Control: Vehicle

KS1: 1ug/mi of KS treated group

KS10: 10ug/ml of KS treated group
* p< 0.01 vs Control

AL YE&EE

t}.(Table 2)

F7A AEESS AAE EA

5. oxLDLE #z2|st A MzollM LDHF2lol ofx|
: oi 3&

LDLS #7138 A A ESE CuS0s9]| 2047t =&
AA wFsta, FedE Fsted £4E NZRTH
A 2 FZ&¥ LDHE 333t e 23, lug/ml,
10ug/ml & KSAI B BF &408 AXERH
LDH # g°ﬂ G A Z3tArhFig. 4)

_‘

6. CHAMZ ZAistol| O[x[= He BH
A M Fo] FAd3lo] BE Lol y] 93ke] Suzuki
F129] dhlel we} €AsE dAEERE
¥+ acid phosphatase®] #A4S& 274319t} CuSO4

0.35
=
= 0.301
c
3
=4
Q
1]
£ 0.25
2
0207 Control  KS1  KS10
Fig. 3. Effects of KS on nitric oxide synthesis in macrophage

cells.

RAW 264.7 cells were incubated with native LDL. for 90hrs.
Control: Vehicle

KS1: 1ug/mi of KS treated group

KS10: 10ug/m! of KS treated group
*p<0.01 vs Control

LDH release (%)

Control

Fig. 4. Effects of KS on CuSOs«induced LDH release from
macrophage cells
Murine macrophage-like RAW 264.7 cells were incubated with 1

velml, 10ug/m! of KS in the presence of 5pM CuSO4.
Control: 54M CuS04 + Vehicle

KS1: 54M CuSO4 + 1ug/ml of KS

KS10: 5¢M CuSO4 + 10ug/ml of KS

* p< 0.01 vs Control

2 7}5k} RAW 264.7 cellol £438 718 73 $-¢)
Fo F4L A3 AAHR o, 2T vl
o} 1ug/ml XS A EE acid phosphataseZ-d = # A
Z7IA ) o] R-E KS A 87} lug/ml FEo0A 3
3 7187 48 AXY 24F F5ATE A
o] ] grh.(Fig. 5)
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CHAIAIZ S| oxLDLAYAo]| ojx|= ZELCIEro] 9

acid phosphatase activity
5

1.0-

Control KS1 KS10

Fig. 5. Effects of KS on acid phosphatase activity in
macrophage cells.
Murine macrophage-like RAW 264.7 cells were incubated with 1
ug/ml, 10ug/mi of KS in the presence of 54M CuSO4.
Control: 54M CuSO4 + Vehicle
KS1: 54M CuSOa4 + 1ug/ml of KS
KS10: 54M CuSOs4 + 10ug/m! of KS
* p< 0.01 vs Control

AR gete R FAE FFoY AR
E T, dad Az —ﬂﬂi 433
Ho] Yolu Asksl e ABo=, HUY HAaD B
3594 gl (coronary heart disease; CHD) & B £3}
994 AABE YN F2T 2 2 ol
o 2459959 APAAT DAYFo| Be 4

< ste Aoz gEzon, 53 uAEF F
LDL(low density lipoprotein}S #A4E=ddg 9 =
EHIIZ U Ay ol 2

s, 3 Piuﬂw

Aal 2

Az 7] —o‘°] 1
T AT

OXLDI (oxidized LDL)2 A ol A] e o] A
Z UBAE, B2 A xE, D A E), 74
Y EEAETA) 2 79 V1A 5 A
Wo] Foagol 9z dojvied], 7MY &SR o
2 3¢ gle ¥ LDLY Aslz 2 9 gt
X Loy,

AA el A LDLo| Absie of, oJe] 711 &4 %
H &A% 7]A o] Fo]dlEd], lipoxygenase”, ceu-

loplasmin®, myeloperoxidase", superoxide anion'®, 1

5o 2379 & g% ke Aol
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] 1, peroxynitrite(ONOQ)? 50| o} 7] o] uk-g-gir}.

o] 9jol= oxLDLE -2317] Z(coagulation path-
ways)E WHIZ RAAZ ¢ It &, 4% E
E¥l(thrombin) 2 EAJMAERE FHF L
(arterial smooth muscle)o] »=%% %12 wj LDLE AF
stk @A, WY &4 == B9 A 8=
(arterosclerotic plaque) A3 A& LDLY 4k3}
2 Uy o F3AE-S 3

OxLDL-S macrophage®] A% & F7A)7]1, ma-
crophage*= cholesteryl ester®] &% & o}7] gt} L3k,
%3+ @8l Z(monocytes)$} T A (T cel)2] 384
FAo] UelM7, 4n|g oxLDLe] T I
3 9ol FH =, Te 7o T oA E31d o
AT} EZ2 F9d © Bo] FHHr) o|Ao]
&=3hol] LV} o3 8k w| 2] A, oxLDL¥} macrophageE
T] ol ¥l A7} 31, macrophaget LDL Atg}e} 4%
7t A F7teA "b.

OxLDLE taA 2] £54E& A AN, 5
lgtel] mEstA gt ae)a, AIEE0] lojA,

““““"ﬂ oxLDL®| =44 &42 tdad Al X 33

BTl & d&8S P

o2 $E9Y 3 AN o @7 Ao
EQ2 950G o30| 471 Hedelg Avn
W ohg 2o

94 24 LDLY 3712 8 9977 $9
A xe FFo| FrtH, FAA FHUHCR
LDLe] f4ol F7tach Fuuete Ao F7te
LDLS WSl A ¥, &2 A Z(MC) 3 HHAE &
o o& Zuj=lo] A3} WL oA Hedl, A
g} %7 798 oxLDL-2 49 minimally modified
LDL(MM-LDL)Z #43sl1, ¥ 48 MM-LDL
DR EREE PR EE D PR R
E212 4 VCAM-1(vascular cell adhesion molecule-1)
9] 3 Z7}47]9*%, MCP-1(monocyte chemo-
tactic protein-1), M-CSF(macrophage-colony stimu-
lating factor), GM-CSF(granulocyte/macrophage-colon
stimulating factor), 18} 3 G-CSF(granulocyte-
macrophage stimulating factor) 5-& ¥H]A| 71T}, 1



A W 2| el Te) A Fo] dojuby MCP-1
o] WilE WslstER @ao) o)Frt dojuH,
M-CSFoj )& MM-LDL& l‘ o] A E2
T35 AP olo] Fsd ti4A = MM-LDL
< B3y A3k dg= “ﬁéﬂ 719, o] ZA A
AAE oxLDLE & A <-&Al(scavenger receptor)of]
o9& EZ2% o] cholesteryl ester]
F A Z(foam cell)Z Al gt
SRR EEE R TR
AJHF A Z(fatty streak lesion)E ¥ AJ gt
¥ IL-83 & growth factors} cytokine &2
zZHgo ol FEZ NEE FHATILARE &
gas At aela, A ze] AAeEA
71%0] AAelm z7] ks A ¥ (apoptotic cells)7F A
Aol sl A Ao, /A WaR s, i
A Az HAhLEA| 9 Vgo] E4E Wl 7eE
s, ZTA XL FALE o e F9]o] thAAZ
7 AATA EA A2 F3tel| Aol HA4H 1,
I WAE EMEt IA A

2 AFAA A EE a A
st} oxLDL}S 2787 3 Wy or Atstalo]
s B thiAgs S8k 4823 KS
£ WA E oxLDL A7 A dofrte ez
e @43 AAshs 23E e ATHEFig D).
A, g2l A 29| oxLDL 45 549 ErhE U
o LDLYe) Axde] 48 o RelE Egege
o, A2 A Ae 23 AYHE MDAS &
a5tk 4827, KS& LDLE H7bek thidAl =
Z2RE A= oxLDLe A%< A FAitstE A
atA 7 chFig. 2). WA, KS& tiA{ Al 2] oxLDL
A5 E JAs] e x4 32 9 4|
3}, We B3ka g eg vehde 430e 29
g o

rel e dEnd 55 dAE e AR A
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Nitric oxide(NO)& L-arginin®} £z} AHA 2 HH
constitutive NO synthase(cNOS) ¥+= inducible NO
synthase(iNOS)gt= &2l ols] AAH}. 254
A A = endotoxin, LPS, &% cytokine?] A= o

rx
o
tol
ki
0z
]
03
olo
>

93 $=9 NOE felAzTh

o] NO& vlma Fg A<l 712 443l pH
oA LDLE AEAZ 4 gl v g A9l 7 %5S

3= eNOS(endothelial NO synthase), homocystein, 37
ol eldZ 17|51, 18 Y-S superoxide} hydrogen
peroxide AL Z7HA71A fxsla, of¥ AstE
& NO%} Agsta, NOE 33 35}¢], peroxynitrate
anion, peroxynitrous acid, hydroxyl radical 2.2 ©]
ol A& dH AstEg YA gt oY e
£ gud 9y ATY &4, 42 213 oxLDL 58
PN I, A A 2] A A8 o3 oxLDL
AR EH 3 FFEHA I’F‘T’/‘r ojfat dde] HS
g8) 58 ZolzdEe Nz o8 45

1, prostaglandin A4 & E3Het A FukE, A EAME

e

-,

3} 317 atherosclerosis®] 218 S &7sl=d #ogt
o}, ol9bi= ge] FlF A FAAN A HE NO=
vascular smooth muscle®] ©]3# 4% X%
A, ARIA LN FA oA 3 AGA LT

o A% A% AR5 vhepd & glop,
3}, NOS i NO activity?] ZHhe SAE9H
sto] xr|dA g datdAlo] & 482 3, F4E
MAgE g o2 By it et
2]

o, $gEue AB5e ol 4 et nE
2¥3e Jeel No2| Aeld o

=
5L 2~
0% BT 5 e

?1—‘4
o,
o
E
i
T

H]7/3¢l NO= N dE EA AT
T gt AYeS F= U Heg
AS £AA 7|1, L-arginined] =5 F4A7)2,

ol &3t 7|A& €481, inducible NO synthase
(iNOS)&} endothelial NO synthase(eNOS) 2-+8] &
o} BAL AaAT) 3, T st 248 Uy g
¥ NO<g ¥ a, Waol A vascular
smooth muscle cells 2] NO 2Hito] £=44-& whol &
R S UJ w7} 2A4ska, Nog 37t =
Roloa 2737 = 28-S g wheh
A, AU A Fo A S8 NOE atherosclerosis®]
gL AdAsE Aoz gdeiA i) Nitrite 3
nitrate’= NO9J] IAMEZ WA Z =& d2Ax
2HE PATE NO9 AA parameter2M 73 H

I&s %".}/‘1 73

279)
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CHAIMIEZS] oxLDLA A0 olX|E 24 Tteel 3

o} 4827, KSE LDLE A3 a4 Tl A
nitrite?] F=F VA3 F7H7E A2 UEgT
(Fig. 3). ©]& KS7} LDLZ A3 3 g2 X o)
A== oxLDL| &3 ¥h-go] 255 NOSe] &
4L Z7MZ AR Bt o] g AFE KSu
o JAAEE A58 & J= 5 cytokineo| Ex|
g 7HsA S AR, o] R g AT v 2
g s]ojo} & Aolth

LDHE AZEEGA Fade] 718 Axue &
dto] NEZRE FEEHE A XY 42, LDHY
23 A2 AEE B slE 71F] . o)
A Lo th3t oxLDLY] “F3 242 A £ LDH
2 FE o] g3l 2% A7 KSe CuSO:Z2 A+
gt oxLDLe| 9|& ti2]A| 2] LDH Held] J&&
FA 3 ThFg. 4). |49 ZAEL KS AA 7t
A E 715 JAlEte] oxLDLY] A4S A3l
e RAo] obd S AALE Fr) 3, tialAM 2 A
&3 4L JASte] oxLDLE A3sh=A] Lopr
7] A&, g Mz 7585 nAs T
CuSOsoll 23t 2 M2e] AE&S ZH3%th A
#43, KSe dAAE JE2&E S7HA Az
&85 JdAES B, UM T Vs EFAR
¢l acid phosphatase®] 84 %= Z7}AZtHFig. 5). W
244, KS9| oxLDL A4 A zH4-2 thAA 29 A
FN5AAE B ZEL ofd Aoz Aadck

FEERTHKS)E K BEH| & MBS
o hes Awez, FFEEEst HiEe] @Este
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