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Effects of Antioxidant and Anti-inflammatory Activity
of Allii Macrostemonis Bulbus Cheonghyeol Plus on the Inhibition

of Atherosclerosis

Incheol Chae, Juyeong Ryu, Horyong Yoo, Yoonsik Kim, Inchan Seol*

Department of Cardiology and Neurology of Korean Medicine, College of Korean Medicine, Daejeon University

The purpose of this study was to investigate the antioxidant, anti-inflammatory and anti-cellular adhesion
molecules effects of Allii Macrostemonis Bulbus, Artemisiae Capillaris Herba, Curcumae Radix, Crataegi Fructus,
Salviae Militiorrhizae Radix complex extract(AMCP) on the inhibition of atherosclerosis in HUVEC. We measured DPPH
radical scavenging activity and ABTS radical scavenging activity of AMCP to evaluate its antioxidant effect. And we
also measured the expression level of NF-kB, IxBa, ERK, JNK, p38 proteins to evaluate its anti-inflammatory effect.
Lastly, we measured the expression level of MCP-1, ICAM-1, VCAM-1 mRNA and their level to evaluate its anti-celluar
adhesion molecules. AMCP did not show any cytotoxicity in HUVEC within the concentraion tested except for a
concentration of 400 ug/m0. AMCP increased the DPPH radical scavenging activity and ABTS radical scavenging
activity in HUVEC as the concentration of AMCP rises. AMCP significantly reduced NF-kB, IxBa, JNK, ERK and p38
protein expression in HUVEC compared to control group. AMCP significantly reduced MCP-1, ICAM-1, VCAM-1 gene
expresion in HUVEC compared to control group. AMCP significantly decreased the levels of MCP-1, ICAM-1, VCAM-1
in HUVEC compared to control group. These results suggest that AMCP has effects on antioxidation, anti-inflammation
and anti-cellular adhesion molecule, which helps the treatment and prevention of dyslipidemia and atherosclerosis.
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4 =29 Aoz 3t AY dpS31 JArSau ndofA dlo| ELISA  kit(Komabiotech, Korea), SYBR Green(Qiagen,
AR AEH 0] gt} ?{EJ]Ki olct. 2| 2ol= AIZg A9 LA gt Germany), total RNA prep Kkit(Intronbio, Korea), accupower
oFS "rg A|AH F&5 Y& %o]%xlﬂgx_] 237 Y&E7] cyclescript RT premix(Bioneer, Korea), DEPC-DW(Bioneer,
T 9. olet & ﬁEI% ojg A2 Esf stirst W gy Korea), pierce™ BCA protein assay Kit(Thermo Fisher,
=g}, Fo|ARAIES gutzl Qo] FA=mMASE Mo gupst U.S.A), RIPA lysis and extraction buffer(Thermo Fisher,
AZol EHA Ak olo AR 7IEQ FBEY20) #EAS 7t U.S.A.), protease inhibitor cocktail(Sigma-Aldrich, U.S.A.),
o]3t Uiy ZejA0] ST U A= 222 ESH ZAM=UA phosphatase inhibitor cocktail 2(Sigma-Aldrich, U.S.A)),
st oA a392 EQIs5t7] QJ5f o]y ALE XISHSHA H]9ict. phosphatase inhibitor cocktail 3(Sigma-Aldrich, U.S.A.),

2 AoA e Y EZA(AMCP)9 st 9 @S z+ bovine serum albumin(BSA : Gendepot, U.S.A.), miracle-star
{5 %?_ A= ASH AA] g9t Yold 1A} AMCPS human ™  western blot detection system(Intron Biotechnology,

umbilical vein endothelial celHUVEC)o]] #]2]5}o] A|ZAI=S
< stolsiglm, A8 &ale sHolsy] 95 DPPH @ ABTS
radical 2#4%g =4stdct Jalm AMCPO] 8td= Fat= &t
Qst7] 95l NF-xB & [xBao] THEA AAZFA MAPKs ARG
A7Ae] ERK, JNK, p38 ©hjal wraeke E4stoirh. uixjgtos
AMCP9| ANZRAEA o] aung =HUstz] HAsf MCP-1,
ICAM-1, VCAM-19] {38} HdF B4FE FHoIAL o]
Uit Zuts Alvlo] B st Hiolt.

R

1. A&
1) A&

2 Mg A" WY EZA(Alii  Macrostemonis
Bulbus Cheonghyeol Plus, AMCP)Q] A xS rjAster=
oA Fsto] Argston, gt Ho gy 32 o33 2ot
(Table 1).

Table 1. The Prescription of AMCP

Herbal medicine name Pharmacognostic name Weight(g)

# A Allii Macrostemonis Bulbus 10
=1 Artemisiae Capillaris Herba 10
g = Curcumae Radlix 10
IV Y Crataegi Fructus 10
e Salviae Militiorrhizae Radlix 10

Total amount 50

2) AJof

Al8%El  A]2k2  1,1-diphenyl-2-picryl-hydrazyl(DPPH
Sigma-Aldrich, U.S.A),
2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS :
Sigma-Aldrich, U.S.A.), gallic acid(Sigma-Aldrich, U.S.A)),
EGM™-2 endothelial cell growth medium-2 bullekit™Lonza,
U.S.A), gelatin solution(Sigma-Aldrich, U.S.A.),
necrosis factor-a human(TNF-a : Sigma-Aldrich, U.S.A)),
trypan blue(Sigma-Aldrich, U.S.A), trypsin-EDTA
solution(Welgene, dulbecco's phosphate buffered
saline(D-PBS : Welgene, Korea), EZ-cytox(Daeilab, Korea),
human MCP-1 ELISA kit(Komabiotech, Korea), human
ICAM-1 ELISA kit(Komabiotech, Korea), human VCAM-1

tumor

Korea),

Korea), primary antibody(Cell Signaling, U.S.A.), secondary
antibody(Jackson immunoresearch, U.S.A.)5& AF835}%ct
2. 98
1) Al &5
AMCP 13 B350 g)oll 500 m9] 5545 do] 100°CoAl
AZESH FEelgon], 3522 AINE oI 3, rotary
vacuum evaporators E3j 223511 freeze dryer2 AR
sto] SZARE FoPsto] 7.68 g(&5F : 15.35%)9 2T 4
om, -20°Co| WRSIA AFL5FACY,
2) Nz g
HUVECZ 0.2% gelatin solution®2 I ®% plateo] EGM™
-2 medium¥ EGM™-2 singlequots™ kit2 Z3rgl XS ALS
3]1 37°C, 5% C0,9 =7o] {AEe MZuL7]oA wjFIL,
3d #7122 A wigsl 28-S Ay
) Nz BEs 54
HUVECZ 48 well plateo] 1x10° cells/well2 £ Z3}0] 244
7F 59 v stgct. 24X]7F &, AMCPE 50, 100, 200, 400 ng/
ol 552 A2 5 tha 24417t St wistelct. viY 5 WY
9 100 0F 10 e EZ-Cytox §AL H7Hh Axei7|olA
308 ot WSAIZICh WS Fo] 450 m o4 EWE WS &
A% 5 dxzol o AEELS MELE EASGC
4) DPPH radical £445 &%
AMCP9] %% =&71 1, 10, 100, 1000 pg/mdo] =7} EH=
2 3|MA|Z 1, ojek2o] £35]A]71 0.2 mM DPPH £9% 150 ne}
22 100 WA B 37CAIA 308 S WAk W of
517 mo] spgold EFEE A4etch AR gaZe 55
£ 49100], DPPH radical 27152 ofele] Alo] wretn] At
Foict.
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5) ABTS radical 2475 574

AMCP9] %% %7} 1, 10, 100, 1000 pg/meo] =7} &&=
2 3MAZ1, ABTS 892 74 mM ABTS (2,2-azino-
bis-(3-ethylbenzothiazoline-6-sulfonic  acid))?} 2.6 mM9]

potassium persulphate® ARt S0 d40] 5% 7t €k]5t9
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ol 2(ABTS+Z FAIR o] o] 732 moA FE=
B Fol 15 o5yt yers 3MAZH. 34d

95 ot A2 5 5 WA Egsto] Ao 107 5o vgAZl 3,
732 m9] pgolN FF=E EFSAT AR dxde &

£ ¥9on, ABTS radical 2752 oflo] Ao watx A4tst
Act.

el

ot

g - A
o ESgel

2715 (%) = (

6) Gl WAF 4

6 well plated] HUVECS 1x10° cells/well2 BZ5l0] 244
SO Higotit. vlY & AMCPE 50, 100, 200 pg/meo] 5=
A3t 1A H, 10 ng/me] TNF-o8 F7}ste] 12417 &
ittt o] £of, 1200 rpmolA] 5% &<t AAMEY § H
A2 ANzES D-PBSZ 23] MASIE ANE pelleto] protease
inhibitor cocktail 1, phosphatase inhibitor II,M7} =3t
RIPA bufferS ‘o] Hie X&slgirh. 253 Tlale BCA
proein assay kitZ o0]83to] A5t on, sample loading
bufferst Ao 95°ColA] 587t WX Fulstgct. Fuld o
AL 10% acrylamide gel2 3l SDS-PAGEsY Zr|E=z £
5t99om, PVDF membraned] O]5AJZich Thlzlo] 2AX
membraned 3% BSA°| @7} 204 247HsQt ¥RSAIR.
TBS-T bufferg ©]&5to] A|A3tL primary antibodys ‘g0l
4ColA 16A17H59F BRIAIZT. ThA] 33] AJASEL secondary
antibodyE g0l 4204 1SS WHEAIZ T, TA] AA st
3 ECL solutiong E35 Tuidg WAt o]%, chemidoc
fusion FXE &df O HIAFS ZA5IA
7) SRR AT 5X
(1) RNA 2%

6 well plateo] HUVECS 1x10° cells/well2 2Z5l0] 244
SO HigStUTh. vy & AMCPE 50, 100, 200 pg/me9] 5=
A3t 1A7F 5, 10 ng/miQ] TNF-aE F7lsto] 12417 &
HiQSHATt. o] &, 1200 rpmoA 5% ot Awe j Ho
AL ANZo] easy blue 1 ml® chloroform 200 W& du
vortexing 3% H, 13000 rpm, 4°ColA] 108 5o YABa] 35t
dct A58 400 et binding buffer 400 W& A4 18 =
Qb WhSAIZl %, ¥H3} 700 WE columno] ZF<Iste] 13000
rpmoA 30% =9t YAEa] 519t Columno] washing buffer
S 700 p0 Y3 13000 rpmolA 30% FQF AMEe 3 H,
washing buffer BE 700 0 231 SU5tA dAdE2] st
Column 3}dg 1.5 m tubez WAt ¥, columno] elution
bufferE 30 pd 21 18 Z9F ¥k2X]71 § 13000 rpmojlA 18
ZoF YARF| 5}o] total RNAS F&351Y

(2) cDNA 34

A% AHreverse transcription) Y22 RT premix Kkit9]

22 b

O T

&

mixture (reaction buffer, RNase inhibitor, dNTPs mixture,

stabilizer, oligo dT15 primer) total RNAS 1 pg ¥

DEPC-DWE 2|35 Hu7t 20 Wt =5 H7bstith. o] &g
= & A2 3, 45°ColA 607 S YA H first-strand
cDNAE 3dsta, 95°CojA 58 ot uix]s] M-MLV RTES &2&
A5t A|A Fdo] &a% cDNAE polymerase chain reaction
(PCR)ol AF-&-5HAC.
(3) 9%t 5%

gtdo] k2 d cDNAE 5EZA]7]7] ¢dl real-time PCRE %
S5} 11, real-time A& tubeo] cDNA 1 10, Z} primer 2 19,
DEPC-DW 5 10, SYBR Green 10 pd#® o] 95°ColA 28 F9F
YA H o 95°CollA 5&, 62.5°ColA 302E 403] ¥H=Es}
ol FARE FEAAT. AR BAFS dEFo] vlZsto AL
st ony, AF2E primer? sequencex Table 29} Zrr}.

Table 2. The Sequences of Primers

Primer F/R* Sequences
MCP-1 F GCTCAGCCAGATGCAATCAA
R CTTGGCCACAATGGTCTTGA
ICAM-1 F TCTTCCTCGGCCTTCCCATA
R AGGTACCATGGCCCCAAATG
VCAM-1 F CCCTACCATTGAAGATACTGG
R ATCTCTGGGGGCAACATTGAC
B-actin F ATCGTGGGGCGCCCCAGGCACCA
R GGGGTACTTCAGGGTGAGGA

* F : forward, R : reverse

8) vloloubA ANF 57

6 well plateo] HUVECE 1x10° cells/well2 2Z5}l0] 244
b 3¢ vjgstict. v & AMCPE 50, 100, 200 pg/mlo] 5=
2 ANst 1A1ZF §, 10 ng/m] TNF-a§ F7Isto 12A1%F &
oF vjgFstitt. vl 1200 rpmolA 58 &<t AAHEE 5ho
Ao ArE oy} standardE 96 well plateo] 100 & Yu 37°C
oA 2A17F 9t ¥rSA|ZT ¥HS 3, washing bufferg 0|83}
o] 43] MA =g F3PEH $, 100 109 detection antibodyZS
go] TA] 37°ColA 2417t B¢t ¥ESAI7| L ARSI AR 2,
HRP conjugateZ 100 p0& go] 37°CoflA] 308 52t ¥h3AI7| 2
N|Ast & substrate reagentZ 100 p0&l do] 37°CojA 158 &
oF 9r2X]7]11 100 ple] stop solutiond ZF7}510] micro reader
&35 450 mojA §Z =S £A519 1, standard curvesS 7|

oz "Aztos AL,

M

3. SAAE

Ad A= SPSS 21.02 0]£3] meantstandard error of
mean® 2 UENJQlon, ANOVAE ARgste] oF vlasiy
Tukey’'s HSD test2 &3] p<0.05, p<0.013 p<0.001 $ZF04

so4e Ayt

2

L Nz ES
HUVECo] AMCP A2]& 3t Hol AxzPEES 5% A4,
RAFZo] 100.00£2.92%2 UERFS ©, AMCP 50, 100, 200,
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400 pg/mh  HEOIA  ZZF 100.97+3.56%, 99.97+1.56%,
100.57+3.71%, 80.23+3.83%2 400 pg/ml 0|49l F=olA iz
woll s {28 l=(++ : p<0.01) A7 YERETHFig. 1).

I I |
100 200 400

Concentration (ug/ng)

Fig. 1. Cell viability of AMCP in HUVEC. HUVEC were treated by 50,
100, 200, and 400 pg/me of AMCP for 24 h. Treated cells were reacted
by EZ-Cytox for 30 mins and then absorbance were measured at 450 nm
using micro plate reader. Cell viability were calculated as percentage
relative to the control. The result were presented by the mean + S.D from
three independent experiments (Significance of results, ** ; p<0.01
compared to control).
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Fig. 2. DPPH radical scavenging activity(A) and ABTS radical
scavenging activity(B) of AMCP. AMCP was incubated at 1, 10, 100, and
1000 pg/m@ with DPPH solution and ABTS solution for 30 mins. DPPH
radical scavenging activities were determined by measurement of
absorbance at 517 nm and ABTS radical scavenging activities were
determined by measurement of absorbance at 732 nm. The results were
expressed as mean * S.D from three independent experiments.

2. DPPH radical AA%

DPPH radical 474%g Z43% Az, AMCP 1, 10, 100,
1000 pg/m¢ HTojd  ZHZF 1.78+1.01%, 4.3612.23%,
40.46+1.99%, 90.33+2.14%2 DPPH radical 24459 % 9&
A 5717t YegthFig. 2A).

3. ABTS radical 2AA%

ABTS radical AA5& &74st ZAi, AMCP 1, 10, 100,
1000 pg/md =ZofA  ZZF 0.24+0.09%, 1.97+0.37%,
14.86+0.30%, 84.12+0.46% =2 ABTS radical 24459 =& 9&
N9l 5717} UERITHFig. 2B).

4. T W
1) NF-xB

NF-xB T HdFZ 5% Zuh, ZAYFolA 0.44+0.10,
iz olA 1.00+0.05, AMCP 50, 100, 200 pg/m) s=olx] z}zt
0.99+0.03, 0.83+0.06, 0.59+0.072 JER} 100, 200 pg/ml H&
oA dizZol Hlsl 3978 Ae(x* ; p<0.01, =*+ ; p<0.001)
TA7F UeyitHFig. 3A).
2) IxBa

IxkBo. T LAFS FAFT Auh, FdTolA 0.28+0.06,
tizZolA 1.00£0.08, AMCP 50, 100, 200 pg/m) s =olA] zkzt
0.98+0.01, 0.80+0.03, 0.65+0.042 100, 200 pg/ml S Eo]A rf
2720 vlal] 894 Y=(* ; p<0.05, ** ; p<0.01) ZA7} UE}
JtHFig. 3B).
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Fig. 3. Effect of AMCP on NF-kB(A) and IkBa(B) protein expression
level in HUVEC. HUVEC were treated 50, 100, and 200 ug/m¢ of AMCP
with 10 ng/m¢ TNF-a for 12 h. The total cell extracts were subjected to
10% SDS-PAGE and western blot analysis with the respective primary and
secondary antibodies. The result were presented by the mean + S.D from
three independent experiments (Significance of results, , * ; p<0.05, ** ; p
<0.01, *** ; p<0.001 compared to control).

3) ERK

ERK Thl 2are S743 2ok FA201A 0.09:0.02, of
204 1.00£0.01, AMCP 50, 100, 200 pg/ml =TofA Ztz+
0.91+£0.03, 0.59+0.03, 0.36+0.042 R2E 3 TofA x40 H]
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; p<0.001) 247} bt

JNK TRzl whglsdg 545 A, FArolA 0.34+0.02, of
ZZ0]A 1.00£0.03, AMCP 50, 100, 200 pg/ml sEo]A] zHzt
1.00+0.05, 0.83+0.02, 0.68+0.022 100, 200 pg/ml s=oA tf
2Zo] ula] o4 Qli(s* ; p<0.01, *+* ; p<0.001) ZtAa7}
UErFtHFig. 4B).

5) p38

p38 TA WHZS 5 Ax}, Lol 0.25£0.02, of
ZZ0]A 1.00+£0.06, AMCP 50, 100, 200 pg/ml sEo]A] zkzt
1.03+0.04, 0.90+0.02, 0.59+0.052 100, 200 pg/ml s=o|A o]
220 1|3 5978 QE(* ; p<0.05 **x ; p<0.001) ZA7t 1}
EPTH(Fig. 4C).
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Fig. 4. Effect of AMCP on ERK(A), JNK(B) and p38(C) protein
expression level in HUVEC. HUVEC were treated 50, 100, and 200 pg/
m¢ of AMCP with 10 ng/m¢ TNF-a for 12 h. The total cell extracts were
subjected to 10% SDS-PAGE and western blot analysis with the respective
primary and secondary antibodies. The result were presented by the
mean + S.D from three independent experiments (Significance of results,
*, p<005, , *; p<001, **; p<0.001 compared to control).

5. QAR A

o
1) MCP-1
MCP-1 Q&I wdafe 243t A}, FAFZolA 0.12+0.05,
thEZolA  1.00£0.05, AMCP 50, 100, 200 ng/mg ol 2zt

Z} 0.99+0.02, 0.93+0.04, 0.75+£0.032 200 pg/ml s=oA Tfx
2o ulah §o4 Q(x+s ; p<0.001) Z27} LrERTHFig. 5A).
2) ICAM-1

ICAM-1 9717t waidke 578 Zah BYZoIH 0.11£0.03,
204 1.00+£0.05, AMCP 50, 100, 200 pg/md ‘swoflA Zzt
0.96+0.03, 0.76+0.03, 0.54+0.032 100, 200 pg/ml s=ofA =
ol vl 594 Qe(**x ; p<0.001) F47t UERGTHFig. 5B).
3) VCAM-1

VCAM-1 §AA}t R AFLo]| A
0.07+0.08, thxFollA 1.00+0.04, AMCP 50, 100, 200 pg/md ‘=5
ZoA Zzh 0.9410.03, 0.84+0.04, 0.58+0.03=2 100, 200 pg/md
=4 dizFo] ws] {9 Ul
<0.001) Zr4&7F JeRGcHFig. 5C).
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Fig. 5. Effect of AMCP on MCP-1(A), ICAM-1(B), VCAM-1(C) mRNA
expression level in HUVEC. HUVEC were treated 50, 100, and 200 pg/m@
of AMCP with 10 ng/m¢ TNF-a for 12 h. The mRNA expression level were
measured using a quantitative real-time PCR (qRT-PCR). The result were
presented by the mean * S.D from three independent experiments
(Significance of results, ** ; p<0.01, *** ; p <0.001 compared to control).
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MCP-1 level (pg/n€)
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Fig. 6. Effect of AMCP on MCP-1(A), ICAM-1(B), VCAM-1(C) level in
HUVEC. HUVEC were treated 50, 100, and 200 pg/m¢ of AMCP with 10
ng/m¢ TNF-a for 12 h. MCP-1 level was measured using a ELISA kit. The
result were presented by the mean + S.D from three independent
experiments (Significance of results, * ; p<0.05, ** ; p<0.01 compared to
control, *** ; p<0.001 compared to control).

6. dto]leutx A9
1) MCP-1

MCP-1 AdZZ 543 Zdah, FAdolA 46.17£19.95 pg/
m), TAEZO|A  376.20+19.26 pg/m), AMCP 50, 100, 200 pg/md
=colq zZHzZh 368.50+27.69 pg/ml, 343.74+16.68 pg/m,
308.95+13.09 pg/m= 100, 200 pg/m) SEoA ThEZo] H]5|
Q0] Ql(+ ; p<0.05, ** ; p<0.01) ZrA7} UERICTHFig. 6A).
2) ICAM-1

ICAM-1 "383& 54T Zx, ZTolA 71.95+2.45 pg/
m), THEZoA 553.19+28.08 pg/ml, AMCP 50, 100, 200 pg/md
=colq ZHzZb 532.62+13.81 pg/ml, 486.51+13.71 pg/m,
418.27+33.92 pg/m& 100, 200 pg/m) EoA ThRZo] H|5|
Q0] Ql(x ; p<0.05, ** ; p<0.01) ZtA7} UERICHFig. 6B).
3) VCAM-1

VCAM-1 43S E74% Ax, ZAdatolAl 28.04£4.29 pg/
m), THRZA 259.22+13.57 pg/m), AMCP 50, 100, 200 pg/md

oA ZHZF 248.26£10.60 pg/ml, 198.00£6.50 pg/ml,
126.86+8.83 pg/m.2 100, 200 pg/md == oA thxo] vl &
o} Qli(err : p<0.001) 247} UERICHFig. 6C).
SR

ol olgRRBZO  dUd  AHYE  National
Cholesterol Education Program Adult Treatment Panel III
(NCEP-ATP 1Mol Huet o] FAFsHY oxEESE
(atherogenic dyslipidemia)e.2 ¥8x 9= 1LDL ZIAHES
d=(LDL 160mg/dL o]Ah), D ERYEZ(Triglyceride
200mg/dL ©]/}), AHDL ZAEEEZ(HDL 40mg/dL U] &
stit ool sigstAY HA o] JAte] Fdo] AU XA
225t 492 Aot 20149 RE 2016|711 Agaa
B SUATGLEAE vigez Ao &z ostd 300 of
FEAS2 109 5 470 oJFRIAEZ aligE 1do
2009 o4} oA ABFI VAN 42 BESHE A 27F 2002
| 71& 76,1459 oA 2016 7]F 3,634,907Ho2 20024 tfH]
2016\ 0] 47.7d) Z7tstgicH?.

F45M738}5(Atherosclerosis)2 @ UjA|zo] dojii=
gEdY @54 ARoz SU g U] Exjst Yol 5
AR 2AAEE U FAAY S AAY 2ol Aol ¥u
of 2olAlt Aeolth FAFURAFS AW F2 AW Yo
d3ol Aol B34 cytokine?] A2o] 25 EF o HE
£ monocyteZ} @9] YmAxo] 22FE]o] macrophage® +3t
stHA AZUSS JEste Zol Fed wys|oit). FAF
WHets B9 £7] @AY LDLo| @& UZo] Sojet 4ts}
g2 &l Ae} LDLz ®go] Pojutal, macrophager: 4F3t
LDLE £438] foam cell& A5t1, foam cell2 o] RI&F
o] ZAXQ A5 w3 dodl=d, olYF dF IAA
NF-xB7} proatherogenicst £9 ZA QA& <Xl v7} Yct.
Atel LDL2 UmA|ZolA NF-xBE Z/dststo] MCP-1 24§ 5
7IN7]12L. H¥HOZ monocyte?] FEE {E5HH ICAM-1,
VCAM-1 Zte HRFHxHadhesion molecule)s FASHC}H?),

grojate] AN oA ABS S "EE ARKF ROl A
%, B8, AW olZt U&EZ Fuste] BE oldxIAd w3t A
o2 AZeE 4 A, E3 oSt o HXANEFS F
ZE%Ro HgHFY AR o] E(kFAY o miaek A
o] RO R WIH BIBZRE7E AA ol B o] Him, &l
mpkol LA oz Mystu', o|gxAPZo] Jwst: W
A5 o) tishA= et R, | B ES 59 H€5d g
gtk Ay

Y29 MY 12 EERE, Be, LA Aoz 14
Elo] ot @A7HA] Az GjolN FEAAMA oy AFsy
A Aol ol e, FEE20 FIF L FoFAR
dz0| G ¥l upt QYoo

EpRE+= Artemisia capillaris Thunberg?] &=z F/kBiE
ol st WikE £522 LAYA0lZ 329 Mouse 2

ox rir nju

Lo

P~
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oA Aol gt HAFS F5AAIA Adipocyteo] 49| XA FA
ofxjsta aulgt aTHE Uehdo] wuEl uh Jop. mg ﬁi?‘%
FE59 58| poloxamer-4072 S&=H rat RRAA Y Y
total cholesterol, triglyceride, LDL-cholesterol®] Zt49} TAC,
SOD, activities @ GSH, GSH-reductase level9] ZtAS 53] 3
OYAREE L YA} 2 ke AP A} Ut

£428 Curcuma aromatica Salisb.9] ¥iRES ZAXA|Z] HO
2 FlRgEe) sigsict. 842 meho] REEo| Ho] Fmo] &
e 9E o] AR, #4 529 DPPH radiacl 2A%
2 ABTS radical £4#%50] =& o|&ZAXo|1, 4 Z520| BV2
HZoA LPSZ SEF NO9} iNOS Alg oAs) Hatet 2 g
45 it St ol wadY. HEHIL B2 o 8%
B3 2529 FoYREEE autE Flstr] sl uA|LAol2
55 TAZ mouse ZRoA UAWo] Ay e, BF U
total cholesteroli} triglyceride®] Zt4, =2t 7t, Buoto] xjulx
A 5709 724, 280 lMe] AW 55 Aste Fastsol o)
O 237t s A

LU= Crataegus pinnatifida Bunge var. typica
Schneider ¥ 54 ZUAE9 REL ARE It Mmool
So7HA (bitEkiEstel ux@E, FYEWESS 5o &Y
WoE 58 A8 gatst ’2” 54 oA 4PN
RSN RS AN T WHE BaT 552
SO0 aE JolgNELEel aib) ¢ staisiart

F13£2 Salvia miltiorrhiza Bge.9] 3} R¥ES 7AXs 2o
2 sl AYUHY. ABE 58 4GOI 95 A7
FAE R oVIRNAEZY FAEHAe] dig aabvt 4 A
AL, At fAE EFFEE 5o B3 FaW A WS
9x] ¥ adhesion molecule?} pro-inflammatory cytokine A
£ &9l UmAlzet W75 Moz ZAEHIARNSS MAHATI
1 IR FE5EA] A triglyceride, total cholesterol®] 7jAo]
o gsto] ol Yyt

mlo

#H-S Allium macrostemon Bge.9] e 7AXs Zlog
R ofgRtct. ERste] KRS (EoHAl 0}01 FeiEol Mol
ERF ALYV e T HEHS ARGl 2% PKC 24
L9 F7to tisl R9dt JA auts YEY FdUgAR BES
& 71712 8 SUFEELE 454 ML ARl Bal
2 oFjstn FU5, NAEHAMES So W wolot ZYEUA
3lo] £28 z=1u”, DPPH free radical 2A#&*Jo] UJeh} stirs}
g9 3H® FZX  total LDL-cholesterol,
Triglycerideg Zt4AA]7]1L HDL-cholesterolE Z71X|7]= A&S
gt gedn Yo,

CHPO| g0 74 B9l Wi: BAKCE ol¥xAYS
o HEY HREKY HYIYAZ LT TAS 25D BLu
TEE ENARECE MRS Hne AASHES £yl gk
CHPOIA M) Wil sasts Age HHEUOR sl
wasich WUslo] BEKY HAL F7H YoANLEST &
HEUet we) aag wolxt shick.

HUVECS o7t 9% A% un Azz, F45u3si59

cholesterol,

plaque Y47 FWAMOIA YuAE) Hela 2Hgat w3o] of

Z AY A70IA Wol HEEHD k. goplE HEW U
U ¥ Ze 87 252 59 P YA, AZLAEA A
52 E3t go|AR|AAEZ guE Q1517] 95 NF-xB, IkBa,
MAPKs, MCP-1, ICAM-1, VCAM-19] ®iz}2 &lolst: Al3lo]
TNF-aS 2|3t HUVECo| &85 n QIcp30,

HUVECO] AMCPE #A|2]st So] Nz HMELL &4
AMCP 50, 100, 200, 400 pg/md *s=ofA Zrz+ 100.97+3.56%,
99.97+1.56%, 100.57+3.71%, 80.23+3.83%29] AE8&E 49
400ug/me0] == o]JolA iz vl Fujgt BEE 2
Ho] 400pg/mlo] & oA AR =4E EQltty |t
400pg/m o4 5=°] AMCP= AN AQJst7]|2 st

REFH 18Y HeolAE Az YA Faslol o]
@ Yo dhsl £8Pl 2T Yr WYL PUS &
FAZIE 59 Gasls Folsk dojdck ojaid Ugte] 2y
5ol LDL @ Zox @Y o] Nxg] 71Hat YA A3
ol sWYoz FRFct Fyd <to] A7) F2 LDLS HIAN=Z
o o3 Atet LDLZ ®alsta, o]2jjt 4teh AE A= ¥y
}\-]IEE ;q].:!.)\];q 5\_1\]-2 olg Lﬂj_qi goﬂ d\_ H]I‘?g:rLE 1(_}_5_3].5:]
TNF-a, IL-6 59| cytokineg s FAsWAsISI 2 A
A0 %7] WAt APo| YFL 7APY.

DPPH assay+ A& &2 9 29 FesS 4ok
o 23 AMgE= Fyoer tdsty waA olgd £ A W
Holct. DPPHE A2 ¥epg Zh=0] F4tet 4ol = 87
T Ps] wE £=2 hydrogen radical?] HALE Hol50]
o 3k9lE]o] 2,2-diphenyl-1-picrylhydrazine©2 QA3 313t=
29l Wil Mgl olgoln Be wede] Yol 57

2 7R, A7Zo] FojAlt JEE £58 52 g2 DPPH
A7%0] ke g SR

ABTS assay:  2,2-azinobis-(3-ethylbenzothiazoline-6
~sulphnate) ol 2(ABTS +)o]l Tigt ahatst 2alo] 47% 544
oz ¥ao| Wyol kst PAlEHsS Systed dal AR
t}. ABTS assayol|A] ABTS:= potassium persulfate®} gH-2-35f =
Aol ABTS radical2 @s5tA =1, AMAHE ABTS radical2 &
Aot 24 20N FAHE Wob 49 2Uz FYUG AR
o gystse U A7 9 ABTS radicalst AlZO) ¥HSolA
ABTS radicalil potassium persulfate?] gh2of 9J3 Fr5o]Al
SAo] golxlt JEE FUEE AWstel 2L 4 Uk

AMCP 1, 10, 100, 1000 pg/md ‘=w=ollx] DPPHQ} ABTS
radical AH5E &XSH Ayt =x 9oJ&#A o=z DPPHet ABTS
radical A#4%0] &7t5t9ct. @ratA] AMCPE: free radicalg %
UAA MAH 2 Folt AES L St 3RS
AMCPO] 4tstso] AHR= Aoz Arg=c),

NF-xB- (‘):_]lil_l-@lol n:]0=l_,_]» 0=l7<y I\ﬂi k}x]- 7:7:—1 E__] r_;].oko]-
Ao Fojste FAL AR Fa FXR7]1A HZoA pboxt p6d
7} A%SE heterodimer2 DNAQFC] ZAdto] =Qst N-UTHEQ
ofn Thi IkBet AT B HEIZ AT ol EAALY.
StA|gF  TNFu  IL-13 22 cytokine ¥ LPS®t 2

ro
i
7

J

Lo

radical
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pro-inflammatory stimulio] x%0] E9H [-xB kinase(IKK,
inhibitory-xB kinase) complex’} A}=o] o] &As}E]1 IKK7}
NF-xB} ZAgE o] Q= I-kBag <l4t3Hphosphorylation)A]7]H
A 2219 NF-xB+= 3 <toz o]Fste] COX-2, 3% =4
cytokine(IL-6, IL-8, TNF-a) 59| % u¥kSo] Bojsl= EX o
Axt U DNA A2 2gstel AALE Alatstol sjg 9aixte] @
de 37 5 WeE ML FARRARE Agdich
. ol2jgt NF-xBE ZAEMAsHs0] 73] AHIME 50
S g9t 29 H¥Y Wt L YA e
AREF, 4et LDL, At AEA, EY, Gk, &
g4 So] NF-xB &43t2 fE5lo NF-kB7 L@sHA E

o YoM Zet macrophageo|A] oj2] cytokines, MCP-1&

kst chemokines 2@ ICAM-1, VCAM-1& =3t adhension
molecules®] THZ F7HAH @5 HESo] & Yz AR
A d=S 5, ¥ YoM EY macrophage AHA|9] NF-x
B7t AN 2R IR Hmacrophage
factor)2 AA3] monocyteS macrophagez £3A|7|= AL

SRS A8 WA FYFUFAF AR FY, 3 9UL

e

ox o
.E.l‘. o
(S = )

T

U

nee R e oo

colony-stimulating

st AH2-2 SH},

MAPKs 723 RSNEY NEADN FUH ATL ot

A

24, AEYA Z2 cytokineo] °J3t MEYES £F 5O
odghg sttt MAPKQ] £5+& ERK(extracellular signal
regulated kinase), JNK(stress-activated c-Jun N-terminal
kinase), p38 kinase’} £/J5it}36. E% AsE= ANE Yo ot
g AFAY ZAES A1, o] 5 MAPK: QiteHE
&0l NF-xBE 3 okt JARIALE S E4sA7Ie A A
AF ZXtolct. ERK1/2+ F2 BUJRRIAI] oJafiA &/dst
=8 95 93 HHGiM = NF-kxBE FASAZ]L, INK&
IKKE Z/dsHAA 1-xBE Q4He}E sto] NF-xBE 2/d8HA]7],
p38 kinaser= mRNA $£Z&0o] X TNF-a9] translation¥} stability
£ ZRFT. MAPKs:= IKKE Z/J3tA# NF-kBO| &/4dats =4
stn oz A Sojst AARIxt2A &g3l7] Tho] MAPKse}
NF-xBe] S4sbt Zast: e YAZaHS duicty g &
Ak,

HUVEC Y| NF-xB Tl WHFZ &
200 pg/ml F=o|A RO HlF] & 4
Bo THRA WA 100, 200 pg/md =04 TiEo] H|5) 32
4 Y 2425 EJ0. ERK T BaFe] F¢, B 5204
gzl vlsl 5o U FAS EAN, INK S WAF2

Lo
X,
0,

=2
100, 200 pg/md oA thEZo] vls] Fod AUe FAE HA
A, p38 T AAF2 100, 200 pg/md FE=OA ThEIL] Hl3]
et 9

994 Y AaE BTk waky AMCPE MAPKe]
2 W 1kBao Qe 8L Walstel AEL QWet NF-«B
Aoz xas,

dzvigol  ojiu
LPS, 184 59|

K20 ¥r-23] monocyte So] T NILEL YA Hoz molA

fru

5= chemokine?] ¥d&o0=2 W Y2 FFAHEE (&5t &
&5 M7385-919] 7jAlet R3]

ICAM-1, VCAM-1& A ZHAEA}L S
oA A U cholesterolg o|FA|7|= A|ATHA D} g
2 Yoyl WMIALE I YoMz BAXA EF WSS
Zct. £XH cholesterol2 ZA] U Ho] AtstZAo] 93] Atsty]
i1, Alg} LDL-cholesterolo] @3 UnA|zo] A5} V
ICAM-19] ©d 2 253t 5 monocyteE Un xA 02 QA7)

T ojz) 934 cytokineg RulAA FHFUHNSY £7] WY
o 551;].40)
2 4du .

HUVEC 4 MCP-1 SR @S &
ug/m HEolA [o e Zas Bt ICAM-1 {HA @
F2 100, 200 pg/md HEANN 8oJH Y&
VCAM-1 SXIAt wrdake 100, 200 pg/m =]
2442 ¥t HUVEC U MCP-1 A4S £X35 Ax}, AMCP

100, 200 yg/nl S =ONA 294 Yt ZF4E Bgich ICAM-1
HFE 100, 200 g/ SN oY Yt ALE MAT,
VCAM-1 A& 100, 200 sg/nd SElH 994 9k F42
ugith weh AMCP: ®3 B3 chemokined] WHL WA o
FAE $¥S AMStE AEZNARAY BYIS Yolstol B
QaAZAN Bt 43 WL oAste] FEYEWA e

2 71l B0z ARt

ol fe] ZutsE SN & wf, AMCP= I3t 283
LDL-cholesterol?] Atste} it JmA|xo] £AS AA|5HL
2 Qust: AAlIxte] S Aistel FTPAZIAY @
o AZ $HI ¥ WSS WA FYSURL WAL o % A
2% 4 9 Ao AREd el ¥ AR AMCPY total
flavonoide} ¢ RASEA YFS ZYSA 2 Bk AMCP

s,

Al
o

Lo
T

4%, AZRAER} oF auE ABMoz uaY
gazol ZEx 23 A, AZ 2F04 NP4
294 @5 AR 7S 5 AMCPY o)y
ono] sl Paks] W 4 Yok Mok

o -

g
ol

O o9

()
O.uog'g

o]:)\
=
o
7H
AAZE Q. wEtd 2 AdolA AMCPO| FAIstER
d 92 AMCPY g di=d 244} 52 229 HdS &
AESA] @7HE e o3XAES H F4FHEetl o

9 A& &5 sl Z7HEe A7st Wed How e

o

o> 4> 1o
ila}
o jo ¥

=
=
o

o Mo
roL oo
opi

1

].

Z
O.

e

WY AZAAAMCPIY FAKSH T FAF A
suAst off &I s Y5 AT AE AW Y} A
HUVECS 3] DPPH 2 ABTS radical 7%, NF-xB, IxBa,
JNK, p389] ThlAl wrdap MCP-1, ICAM-1, VCAM-19] QAA}
gy WgFE Slst A4, o 22 A3E g9l

AMCP:= 400pg/miE AQstile AEo] F3PH == oA
NRE/E Holx] gttt

AMCP: DPPH ¥ ABTS radical 4452 SEojER02
37HF
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AMCP¥= NF-xB, IxBo, JNK, p38 Th#d @aakg 100, 200
ug/mp SOl thEto] vlsh Fold QA A4AZAL, ERK o
2 2AFE BE 520N dELd v {24 A daAR.

AMCPE= MCP-1 A& @S 200 pg/md =04 hxg
of sl o4 A FAAFL, ICAM-1, VCAM-1 {AA} &3
F2 100, 200 pg/md F=OA thRofl HF] Fod A FAAl
Aot

AMCPE= MCP-1, ICAM-1, VCAM-1 3432 100, 200 ng/
m FEOA tiEwol uls fod Al Az

olye AnE FUsH ¥ W, AMCPY FA} U FAZ A
S 5¥ FYSUR A A} AYHo=R HANAT, F3
FUARY FF 59 L P UETH HE, T 9T UYL
5% 3 AALA 24 &% HA 59 Ugol EFH oY
25 2 F45UYe A a0l O F71H9 A7) Baste
e Ahzsc
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