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Anti-inflammatory Effect of Cornus Officinalis fruit extract and Cornus
Officinalis Fruit Cheonghyeol Plus in Human Umbilical Vein Endothelial Cell

Jeong-hui Kim, Ho-ryong Yoo, In-chan Seol, Yoon-sik Kim'

Dept. of Internal Medicine, College of Korean Medicine, Daejeon University

Objectives: The purpose of this study was to investigate the anti-inflammatory effect of Cornus Officinalis fruit
extract(CE) and Cornus Officinalis Fruit Cheonghyeol Plus(CCP) in Human Umbilical Vein Endothelial Cell.
Methods: We measured cell viability of CE, CCP and treated HUVEC with TNF-¢. We measured the mRNA
expression levels of KLF2, eNOS, MCP-1, ICAM-1, VCAM-1, the protein expression levels of KLF2, eNOS, MCP-1,
ICAM-1, VCAM-1, and the protein phosphorylation level of ERK, JNK, p38 and the biomarker expression levels
of MCP-1, ICAM-1, VCAM-1.

Results: 1.CE incresed the mRNA, protein expression levels of KLF2, eNOS at concentrations of 100ug/m{ compared
to the control group. CE decresed the mRNA, protein and biomarker expression levels of MCP-1,ICAM-1,VCAM-1
at concentrations of 100yg/m{ compared to the control group. CE decresed the protein phosphorylation level of p38
at concentrations of 100yg/m{ compared to the control group. 2. CCP incresed the mRNA, protein expression levels
of KLF2, eNOS at concentrations of 100yg/m{ or more compared to the control group. CCP decresed the mRNA,
protein and biomarker expression levels of MCP-1, ICAM-1, VCAM-1 at concentrations of 100yg/m{ or more
compared to the control group. CCP decresed the protein phosphorylation level of ERK at concentrations of 100yg/m{
or more, p38 at concentrations of 200yg/m{ or more, and JNK at concentrations of 400ug/m{ compared to the control
group.

Conclusions: These results present that CE and CCP has anti-inflammatory effect in HUVEC. So, it could help treat
or prevent inflaimmation in vein caused by dyslipidemia and contribute prevention of cardiovascular and
cerebrovascular cerebrovascular diseases.
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59| Y3} AT BAA} Abo]e] JHHEAE ERlst
Gy BEUELoR A Y Yuyon P

THEIE % 2HE AdEe T 150tg94 &
£ dieE #59 Ale A% Ae orld & g
Aol GEAmRe) WAS BHG A5, U745
dto] R3] ojlA] CRP(C-reactive protein), VCAM

(Vascular Cell Adhesion Molecule)-1 59 F=A
0| 4317t $olsl Aoagls 23t slsg
th. ol WyjA| 2o} ddte] B4of o3t dSHE
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LDL-C(Low Density Lipoprotein Cholesterol)=
YEAZE 3L So7t AtetEed o A=
7} &A43t WA VCAM-1, ICAM(Intercellular
Adhesion Molecule)-18} Z-& HzR0|z}9] €& o]
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Skl A7 12, AAZE $549 Aol
} o] MCP(Monocyte chemoattractant protein)-1
Bajslol ASAA e BETE $IA. o
{127} A15He LDL-CE 3dto] AFALE 3
T S, diAAIE, THIZ SolA 23 W ¥
Hkgo] ALEE oo w2t 45 JHE A&H
g Fool| A ¢ HEIAEE ¢ Uy
o3 SANUA S IS A

A M|327F MMP(Matrix Metallo Proteinase)
HISIA] A7) 8-S Fafiotd Aol ok
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oA EES E FHUHYA RN FAFa
o BT PO AT B o|RojN T Uk
L QRS thAk ARAL 2F0
71E HYAZE t
o2 FeIFEI} Y 0T WeHOH o
4¥% PR Folstol A4 A1 i 2
7} B1E oRZo|ch®) wak A8l R, Cornus
officinalis Siebold & Zucc.)= ZZU5IHCornaceae)
o sigste Aleube] IR, AE AATT 5
o okgom AGHLY 72 ATE FHH g
o) majole geEEs, BASET, TP
3%, 9k 9 IAEaT, HESa 5ol Qlth
59|, A% T oA HES mouseo] Ak
9 28 432 loganing Folgh ARelA ot
ket FAEaN} QlFo] FRIEeH, LPS
(Lipopolysaccharide)o] 2J3f] ¥&o] 4=% mouse
29 Agold WEaI FAFAI = Ao
g3 ol B AgoNE gHgaist
B 4459 AREAN ARRE M 0%
SA48E8 A7 HUVEC(Human Umbilical Vein
Endothelial Cell, 17+ A& WolAlzZ)o] v]x|=
Fazane Sk siolct, 49 23, gole
FAFTAHE FRlstglon old oA HEEFOE
Az e ne] o 9 AzokEEA 7]
Selatglo] BaRe Hold)

Ol

EREETE

1. M=

1) Sl L AEZ=S

A48 E2)2Comnus Officinalis fruit Cheonghyeol
Plus) 13(50g)2 [[%Ei(Cormus Officinalis) 10g,
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il (Artemisia capillaris Thunberg) 10g, #4%
(Curcuma phaeocaulis Val) 10g, [L##&(Crataegus
pinnatifida Bunge) 10g, Jf}Z%(Salvia miltiorrhiza
Bunge) 10gC2 T4tk 100 g9 AR
(Cornus Officinalis fruit extract, CE)2H00 g23)]
ARG HEE8A(Cormnus Officinalis fruit Cheonghyeol
Plus, CCPIO] 42 1 L9| 5548 Yol 342 5
& 100Co14 ZEsACH, oS Agele] 2
55 It o7t FEE2 rotary vacuum
evaporators Aol ZQEE51L freeze dryers
Agal] SAAEE Al BAAE U7 7,
CE: 27.18 g($5& : 27.18%), CCP= 19.63 g
(F5E @ 19.63%)9 £EZ A%lor, 20T &
BewiA A9 T AReT S5l SAA A
Golglth & Aol ARE EE e e #
SAAY (FreYsiEoA AE FHHE FYst
o] AMESHAH-

2) MIE H{QF

HUVECZ Lonza(Switzerland)o]| 4] Eofdto} A}
251950 EGM™-2  medium¥ EGM™-2
singlequots™ kit 2 Z31E wjAE AEsto] 5%
CO, 37C 2719 AZEF7I0A v FotAet. Al
o Ad Wi 2-39 712 APstglon, Ao
AMEE= BE plate= 0.2% gelatin solution® 2
30274 7938 5 PBSE Aol ABaR

2. HtH

1) MZ MEE £5

HUVECsZ 48 well plated] 1x10° cells/well &
B3 4417 B WL 24417 F, CES
100 ug/mlz & 3}al CCPE 100, 200, 400, 600
ug/ml] FEE THA] 24A17F HjokS Al3stgl o,

£ ool FRE kS WOl 10049 104
EZ-Cytox |HZ #7}sle] 3087k A|ajof7] o)Al
MESAIZIC o] % 450 ol SHEE ZYeAeLT
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izto] ot MEAdEes WEE= RS

2) Nz H A= X2

HUVECsZ 1x10° cells/well2 6 well plateo] &
Z1 2447 B HORSISATh. 24417 3, CEE
100 ug/mlZ A5}l CCP= 100, 200, 400 ug/ml
wEg AAelT 147 AT 2 10 ng/mle] TNF-
a(Tumor necrosis factor-g)S F7}510] TFA] 244
7t B} e 2 Hidel $EE & AT
Pt} de AEt fA4 U 9 WA 3
o AgSGOE, AEAL sol ot A =
of AH&3IAT.

o2l ox

3) QEK Wy =

kitg AR&Sto] RNAE FE561%10H, F53 RNA
+ reverse transcription premix®} 235} PCR
cyclers AREslo] 45COo|A 60&, 95Co|A 527
W32 B3 cDNAE Mdsiirt. 4E cDNAZ
ve 2y qadE FE44 S Sl
real-time PCRE A5} 01, cDNALL E4 H4
o] 9F= primer, SYBR green premixE Z3}o}o]
95CollA 28 ok BkSA|7|3L 527t 95T, 3027t
6253 403) WEstel B QAAE ZEART
TR HEFS t22e AR HEEE 7L
2 8T stelen, AMEE primersd] AR+
Table 12} Zt}.

4) Ty Uiy 5%
AN 2 2SS A3 AEL  phosphatase

inhibitor II, I, protease inhibitor cocktail I, 3
S} Radioimmunoprecipitation assay bufferS o]
g 2Eo1qh $23 T A2 Bicinchoninic
acid protein assay kitE ©o]&slo] o} omH,
sample loading buffer®} 40} 95Col|A] 587+ ¥k
AlA ZHlotth FHlE dE-2 10% acrylamide



I A e ZoA Abefet AR g ERAe] FUTET 439)

gelZ o]83}o] SDS-PAGE(Sodium dodecyl sulfate
—polyacrylamide gel electrophoresis)s}xl 37]9] wh
gt EE5190H, PVDF(Polyvinylidenedifluoride)
membrane®] ©]ZA|Z Tl membraneS 3% BSA
(Bovine serum albumin)o ©I13 AF20fA 24|17k
591 H-S-A|FH . TBS-T(Tris buffered saline with
tween20) bufferE 53l A&t 5 primary antibody
2 9o 16425 4TI WAL olF 33]
AN22rdS Al9gstal secondary antibodyE g0 1
AESE eolH WSAZ H, oAl AFekn
ECL(Enhanced chemiluminescence) solution®.=
AL WA 7| T chemidoc fusion FXE 0]23
of By WAFS 2ok BHY TERe o
z20) il wARe TEes A st

l_.

5) HIO|ROFA May =4

A 2 R ARt AE F5ATF standards
96 well platec] 100 y& 217 2A]7HE2F 37C A
HESAIZH, 1S &, washing bufferS: ©]-83t0] A
2 A 43] APkl 100 ulQ] detection antibody
wlof thA] 2417k 59t 37T of|A] HEGAIZ| T A A5}
t}. o] HRP(Horseradish peroxidase) conjugate
100 w0 go] 3087t 37CoA ¥RSA7] L A H

w2 mn J

Table 1. Real-Time PCR Primer Sequences

St 5 substrate reagentS 100 uf# o] 1587k 3
7COIA HEEAIZ1 100 9] stop solutiong 37}
5F9IE micro plate readerS ©]-83 450 nmojA]
TYEE 4P standard curveE 71E0Z2 A

O e BB

3. SAXz=

A ZA3M= meantstandard error of meanO &
el om,  SPSS(Statistical package for the
social sciences) Statistics Version 21.0-& ©|-85}%
o, WA & IF 7t9] $A4 v+ independent
sample t-testE ARSI 351Gl ofd 1F 7t
9] EAA v+ ANOVA (analysis of variance)&
ARE&sto] 98519t o] & Tukey’s HSD(Honestly
significant difference) testS AR 3243 0.05
2 st fo48Z AASIAL, p<0.05, p<
0.01, p<0.0019] 371 Qokzoz 1}io] F7]
stk

o7 Zt

1. HENES
ARAEES =A% AT, 2ZolA 10000+

Gene name Size(bp) F/R Sequences
F CCTCCTTGACGAGTTTTGTTTTTC
KLF2 100
R AAGGCATCACAAGCCTCGAT
F CTCATGGGCACGGTGATG
eNOS 152
R ACCACGTCATACTCATCCATACAC
F GCTCAGCCAGATGCAATCAA
MCP-1 150
R CTTGGCCACAATGGTCTTGA
F TCTTCCTCGGCCTTCCCATA
ICAM-1 152
R AGGTACCATGGCCCCAAATG
F CCCTACCATTGAAGATACTGG
VCAM-1 127
R ATCTCTGGGGGCAACATTGAC
Beacti m F ATCGTGGGGCGCCCCAGGCACCA
- m
e R GGGGTACTTCAGGGTGAGGA
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Fig. 1. Cell viability of CE or CCP in HUVEC.

100
80
40
20
0l .
- 100 . . . .
100 200 400 500

Cell viability were calculated as percentage relative to the control and the result were given by the mean#standard error of mean from three

independent experiments(Significance of results,

0.85%%Y 4| CE= 100ug/ml =0l A 102.46+0.66%
2 AIE £40] Uehix Qgkor], CCPE 100,
200, 400, 600ug/mlof|A] Z+ZF 103.72+0.90, 100.65
+1.40, 100.27+0.27, 86.65+1.30%2] AZAYZE0]
UERdet. 600ugimiolite] ol 90% olake Al
EAEgo] UERFOR, 0] A70]A 100ug/mi=e]
400ugmiZi) FEZ Agelo] AT (Fig. 1)

2. MZ Lf A Lo

1) KLF2(Kruppel-like factor 2)

KLF29 AZ Y A% HPod%— 279 84
A TS 7eos AETE 21, tRaolA
1.00+0.059 w), AArZoA 2.14+£0.048], CE 100
ug/mlof A= 1.46+0.08 ¥, CCP 100, 200, 400 ug/ml
oA Z+ZF 1.18+0.04, 1.59+0.05, 1.83+£0.10 Hj=
CE:= 100ug/mloJA, CCPE= 100ug/mlojA}e] S
oA izl Hlste] [ofet F7P7F SRl
(Fig. 2A)

2) eNOS(Endothelial nitric oxide synthase)

eNOS9| AlZ W fA4 Tz 2o 44
A AT 7o E AR A3, tiRaolA
1.00+0.059 o, HALoJA 1.61+0.12 Hj, CE 100
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* p<0.05 compared to control).

ug/mlo| A= 1.46£0.06 ¥, CCP 100, 200, 400
ug/mlolA ZHZF 1.24+0.05, 1.54+0.05, 1.610.10
Hj2 CEx 100ug/mlo]A, CCPx 100ug/mlo]A}k9]
oA tiETto] Hlste] {3t ST ERIEHA
t}. (Fig. 2B)

3) MCP-1

MCP-19] Al Y §42 ddgS 29 &
W FERS VIR0 Yo 2, a2
A 1.00£0.002 ], HAFZ|A 0.48+0.01 Hj, CE
100ug/mlo| A= 0.80+0.07 ¥}, CCP 100, 200, 400
ug/mlolA] ZH2F 0.76+0.02, 0.70+0.05, 0.52+0.03
B2 CEX 100ug/mlo]4], CCPE 100ug/mlo]Ae]
SEoA tiERtol| Hlste] o3t THart ERlESl
t}. (Fig. 2C)

4) ICAM-1

ICAM-19] Al W 42 T8-S dxLY
A HdgS 710 8Tt 22, dE2ao
A1 1.00£0.009 wf, AAENA 0.48+0.01 Hi, CE
100ug/mlof| A= 0.49+0.058], CCP 100, 200, 400
ug/mlo| A ZZF 0.60+0.05, 0.54+0.05, 0.35+0.04
HjZ CEx 100ug/mlo]A, CCPx 200ug/mlo]Ak9]
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Fig. 2. Effect of CE or CCP on KLF2(4), eNOS(B), MCP-1(C), ICAM-1(D), VCAM-1(E) mRNA expression level in HUVEC.

HUVEC were treated CE(100 ug/ml or CCP(100, 200, and 400 ug/ml), with TNF-a 10 ng/ml for 12hour. The mRNA expression level were
measured using a real-time PCR(GPCR). The result were given by the meantstandard error of mean from three independent
experiments(Significance of results, *; p<0.05, **; p<0.01, ***; p<0.001 compared to control, +++; p<0.001 compared to normal).

SO Hiztol Hlste] {ofgt Aart ERlEA
t}. (Fig. 2D)

5) VCAM-1

VCAM-19] Az f f34 ddds 229
FAA FEFE Ve oE ARt 29, R
oA 1.00£0.0¥ w, AAEIA 0.14+0.00 B, CE
100ug/mlof| A= 0.65+£0.048], CCP 100, 200, 400
ug/mloAl 72} 0.8040.03, 0.65£0.05, 0.40£0.04
Hj2 CEx 100ug/mlo]A, CCPx 100ug/mlo]Ak9]
oA tiEato] Hlste] {3t FAvt ERIES

t}. (Fig. 2E)
3. HE U S et
1) KLF2
AlZ W KLF2 ol ddees ti2ate] g
HAge 7IeeE AT 43, diERdol
1.00£0.039 wf, AHAEOA 1.68+0.04 H, CE
100ug/mlof| A= 2.13£0.10 Hj, CCP 100, 200, 400
ug/mlof Al 22} 1.45+£0.08, 1.97+0.07, 2.30+0.084)
2 CE+= 100ug/mlojA], CCP+= 100ug/mlojAt9] &
ToflA il Hlste] Foljt 7 ZRlEith

B

r

tan

2
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Fig. 3. Effect of CE or CCP on KLF2(A), eNOS(B), MCP-1(C), ICAM-1(D), VCAM-1(E) protein expression level in

HUVEC.

HUVEC were treated CE(100ug/ml or CCP(100, 200, and 400ug/ml), with TNF-a 10 ng/12 hour. The protein expression level were measured
by a western blot. The result were presented by the mean+standard error of mean from three independent experiments(Significance of results,
* p<0.05, **; p<0.01, ***; p<0.001 compared to control, +++; p<0.001 compared to normal).

(Fig. 3A) 1.00+£0.069 ®, Aol A 1.70+£0.10 i, CE 100
ug/mlo A= 2.97+0.06 B, CCP 100, 200, 400
2) eNOS ug/mlojA ZHZ+ 2.3420.07, 3.11x0.09, 3.48+0.08

i)
o

Al W eNOS Tid WA tixato] &l HiE CEx= 100ug/mlofAf, CCP= 100ug/mlold2]
TS 7IEes AdATE 23, bzl FEOIA tizze] wiste] fojet SVt SE
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t}. (Fig. 3B)

3) MCP-1

AZ W MCP-1 Tl HEgS thxto] o
A AT 7R AUAEe 21, dixelA
1.00+£0.03Y o], HALo|A 0.41+0.028, CE 100
ug/mIoJAIE 0.74:+0.048, CCP 100, 200, 400ug/ml
oA ZFzZ 0.73£0.03, 0.56+0.03, 0.20+0.03 H|Z
CE= 100ug/mloA, CCP= 100ug/mlo}Ae] 5k
oA wiztol Blste] fofet At FRIH
(Fig. 3C)

4) ICAM-1

AZ Y ICAM-1 Tl IS 279 T
A TS 7SR AR 43, dxaolA
1.00+£0.039 wj, AAFEolA 0.22+0.038), CE 100
ug/mlojA = 0.22+0.034, CCP 100, 200, 400
ug/mio) A ZHz} 0.48+0.02, 0.47+0.02, 0.35+0.02H]
2 CE+= 100ug/mlofA], CCPE 100ug/mlojAt9] %
Zof|lA tiol| HIste] FoRt At ZRlEQirh
(Fig. 3D)

5) VCAM-1

AlZ Wl VCAM-1 ©eld SdsE ti2se] o
W AAFS 70 JAETTE 2, diRao
Al 1.00£0.03Q ], AANEoA 0.34+0.038f, CE
100ug/mlo A= 0.76+0.034], CCP 100, 200, 400
ug/mlo| A Z+Z} 0.61+0.03, 0.43+0.03, 0.33+0.034)
2 CE+ 100ug/mlof A, CCP+= 100ug/mloJAt9] &
Zof A diztol Hlsto] ot Fart SlH A
(Fig. 3E)

6) ERK

AIZ W ERK ol s fizato] ol
TS 7Iees AT 23, dizdolA
1.00+0.03Y wj, ZgAFo]A 0.71+0.044), CE 100ug/

mlo A& 0.92:0.034], CCP 100, 200, 400ug/mlo]
A ZZF 0.84+0.03, 0.69+0.02, 0.52+0.02 W&
CCP 100, 200, 400ug/ml oA thZo] H|5le] &
ot #avt SIHI (Fig. 4A)

7) JNK

AE W INK Tl SRS gixgte] oy
PAFS 7SR U 2F, diRolA
1.00+0.05% o, ALolAl 0.35+0.054, CE 100
ug/mlo A= 1.04+0.05 B, CCP 100, 200, 400ug/ml
oA Z+ZF 0.99+0.05, 0.99+0.05, 0.87+0.05 HiZ
CCP 400ug/ml o] tj=o] wlste] Fofgt 7ha
7 ERI=IT). (Fig. 4B)

8) p38

A f p38 T TEFS tfRate] ol i
g 702 AR 43, tiRatolA 1.00+
0.03Y o, AAZOIA 0.33£0.024], CE 100ug/ml
o A= 0.83£0.038], CCP 100, 200, 400ug/mlojA]
ZFzZF 0.94+0.02, 0.88+0.02, 0.39+0.02 HiZ CE:
100ug/mlof| 4], CCP+= 200ug/ml ©JAr9] “5IojA]
djxo] Hlste] gt A7 SRIEA. (Fig.
4C)

4, M2 2| HIO|Q0H dad

1) MCP-1

NE 9] MCP-1 A4%& 273 23, A4l
A 216.00+14.85, R4 409.50+14.629 ,
CE 100ug/mlofAl= 361.33+16.14, CCP 100, 200,
400 ug/mlolA] Z¥z+ 327.83+15.86, 288.32+14.91,
21420+13.182 CEX 100ug/mloj] A, CCP: 100
ug/ml 0|439] FEoA tiFRgo] Hlgte] folgt 7+
a7F ZRI= It (Fig. 5A)

2) ICAM-1
AIZ 9] ICAM-1 ARFZ 4T 23, ZA=ol
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Fig. 4. Effect of CE or CCP on ERK(A), JNK(B), p38(C) protein phosphorylation level in HUVEC.

HUVEC were treated CE(100ug/ml or CCP(100, 200, and 400ug/ml), with TNF-az 10 ng/ 12 hour. The protein phosphorylation level were
measured by a western blot. The result were presented by the mean+standard error of mean from three independent experiments(Significance

of results,

Al 136.19+16.64, tRFOA 416.56+9.14 1, CE
100ug/mlof A= 172.55+12.18, CCP 100, 200, 400
ug/mloA] Z¥2+ 259.45+21.15, 224.25+16.28, 156.81
+14.792 CEX 100ug/mlojA], CCP= 100ug/ml ©]
FY FEoIA tiRTol HIst] fefet Aart gkl
=3I} (Fig. 5B)

3) VCAM-1

A & VCAM-1 AT 5743 23, A+
oA 52.73+4.29, TiRFOJA 308.39+16.12Y uj,
CE 100ug/mlof|A1= 249.55+9.90, CCP 100, 200, 400
ug/mlo| A 22k 187.55+13.31, 179.61+6.80, 164.89+
10.722 CE+= 100ug/mlo|4, CCP= 100ug/ml ©]
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¥ p<0.05, **; p<0.01, ***; p<0.001 compared to control,

+++; p<0.001 compared to normal).

2] srollA tixsto] Hlste] fogk ATt El
=itk (Fig. 50)
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Fig. 5. Effect of CE or CCP on MCP-1(A), ICAM-1(B), VCAM-1(C) level in HUVEC.

HUVEC were treated CE(100ug/ml or CCP(100, 200, and 400ug/ml), with TNF-a 10 ng/ 12hour. MCP-1 level was measured by ELISA kit.
The result were presented by the mean+standard error of mean from three independent experiments(Significance of results, *; p<0.05, **;
p<0.01, ***; p<0.001 compared to control, +++ p<0.001 compared to normal).

CE : Cornus Officinalis fruit extract

CCP : Cornus Officinalis Fruit Cheonghyeol Plus
HUVEC : Human Umbilical Vein Endothelial Cell
KLF : Kruppel-like factor 2

eNOS : Endothelial nitric oxide synthase
MCP-1 : Monocyte chemoattractant protein—1
ICAM : Intercellular Adhesion Molecule -1
VCAM : Vascular Cell Adhesion Molecule -1
TNF : Tumor necrosis factor-a

ERK : Extracellular signal-regulated kinase

JNK : Jun N-terminal kinase
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SRS Aol Bl o AW
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(CE) 95 0|3t FABgS At
o FE § YUR] 22 AT KLF2,
eNOS, MCP-13} VCAM-1, ICAM-19] 9-A4% ¢
SO e Z590M, AFANH VCAM-L,
ICAM-1 % MCP-19] solonbA 4% 24%
et

HUVECS A1) Adhgmol A 2% Syl
Az, Gwins AZGY, ALesd 3%, 8
v, $3U8 24 58 5 T Uy

ARz, ogAAESI dgndne] AaEds
AB e AEElO] KLF2 7188 o) THES] 34
o] A&7} HZHSS {AAF|H hemeoxygenase-1
2 fEslo] BT Uy &4S WA
o 3 o 9 ] Ak KL
VCAM-1-ICAM-1-E-selectin & FHZo]z}0}
eNOS Wl 24ste 92 5, lﬂlﬂ 44
T A - ST Holsto] AFHR= Afdet
o3

eNOS+ NOE TI=+= NOS(nitric oxide synthases)
9] isotypeC&, NOS+ NOS-I (nNOS, neuronal
NOS), NOS-I (iNOS, inducible NOS), NOS-III
(eNOS, endothelial NOS)2H= 3 £59] isotype©|
Q= Aoz IdHA Utk NOS-I (nNOS), NOS-III
(eNOS)Z 3P} whalxlo] 9lo] constitutive NOS
(cNOS)Z EA3I} eNOS EAW A%,
SEAolzlsol Slon, BUNLHA, BUA,
B S il $58 O
A3}, KLF2,eNOSolA] §27 9

o] Qe 4

JESEL (47

F=olA dizzol H
%ﬁ 7S Hlow,
CEIOOug/mMWE Tl S7PF UEt ol
+CE, CCP7} HUYA| LA FETAWT U=
2 AR

MCP-1(Monocyte chemoattractant protein-1)<
AR 3 FHE, DULE FHHIAEE o]
SA7IY GEHReS kst O § dee
ICAM-1, VCAM-1 59] 3:2kelxjo] of) Fghfn]
of 35 Az Eei g 1 o g
BYIALE AGFHAOIEA I JgAe
oz yEow o) W BAs Hid ol
3go] HHEEEA é:—%faw Zelash gaEt
FZ AFEE MCP-12 AF F24 wpolgx, ¢
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AL, S A Al ©f vto]oukA B
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o1, $94 9= FAarl YEREOH, CE100ug/ml
NAE= Fedoles #47 Ukt o= CE%
CCP7t €3 Yl FHS 2t Us= AR

MAPKs(Mitogen activated protein kinases)=
serine/threonine protein kinases@Z A|EQ] Z4], H
o}, A|lZAFEAL E5F ofyzt a5t HHH AxZs
2 285k o= ¥2A oH ERK, INK, p38
7} 4710l 2T MAPKse AR}, AFRSF AEF
A 1:_4 Aﬂi/\Eg]]/\g. TNF-¢ 1 IL_BQ]. 7?2 xi
A5 AoE7IRIol s ZgotEo] dF i
B8 AR A% A} CE 100ug/mls p38
9] ¥gg, CCP 100ug/ml= ERKO] ¥&e, CCP
200ug/ml p382} ERKO] ¥&zF, CCP 400 ug/ml-S
ERK, INK, p389] T&ZFE FooHA A2l
Zo] FRIEA T, o= Z}7+e] FkEolA CE, CCP

FEFE} U2 ST & Aok
A9 2N FESfof & RiREow

r{r >

HA CE
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100ug/ml®} CCP 100, 200, 400ug/mlojA9] 5
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