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Effect of ChungHuyl-Plus on inflammatory factors in Human Umbilical Vein
Endothelial Cells (HUVECs)

Dong-hyo Seo' * In-Hwan Joo' * Dong-Hee Kim"

Department of Pathology, College of Oriental Medicine, Daejeon University'

Objectives : Coronary and cerebrovascular disease with high mortality is a major factor in
arteriosclerosis. Pro—inflammatory cytokines damage vascular endothelial cells, leading to vascular
inflammation. These vascular inflammation can build up cholesterol and thrombus to cause
atherosclerosis. Methods : In this study, we researched the effect of ChungHyul—Plus for vascular
inflammation in human umbilical vein endothelial cells (HUVECs) stimulated with tumor necrosis
factor—a (TNF—a). Change in mRNA expression of inflammatory cytokines (CCL5, CXCL8, CX3CL1,
and MCP—1), cell adhesion molecules (VCAM—1 and ICAM-—1), and anti—inflammation modulators
(KLF2 and eNOS) were quantified by qRT—PCR. Results : ChungHyul—Plus decreased expression of
inflammatory cytokines and cell adhesion molecules and increased anti—inflammation modulators
expression in TNF—a stimulated HUVECs. Conclusions : These results suggest that ChungHyul—Plus
can be used in the treatment and prevention of vascular inflammation and arteriosclerosis.
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Table 1. The Prescription of CHP

Herbal .
.. . Weight
medicine Pharmacognostic name (@)
g
name
Artemisia iwayomogi
i . 30
Kitamura
& 4 Curcuma longa Linne 30
Crataegus pinnatifida
i I 30
Bunge
. Salvia miltiorrhiza
T¥ 2 30
Bunge
Total amount 120
2. AloF

AFEEl AJoFE 6,8—dimethyl esculetin (254886;
U.S.A.), acid B (49724, ;
Sigma, U.S.A.), quercetin (1592409; Sigma,
U.S.A.), EGM™~-2 Medium (Lonza, Switzerland),
EGM™ -2 SingleQuots™ Kit (Lonza, Switzerland),

trypan blue (Sigma, U.S.A.), EZ—Cytox (Daeilab,

Sigma, salvianolic

Korea), dulbecco's phosphate buffered saline
(D—PBS : Welgene, Korea), Total RNA prep kit
(Intronbio, Korea), AccuPower CycleScript RT

PreMix (Bioneer, Korea), SYBR Green (Qiagen,
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Germany), DEPC—DW (Bioneer Co., Korea)s<
AF-8-31 3 T
3. 7171

L

AFR¥E 7]7]E rotary vacuum evaporator (Biichi

B—480, Switzerland), freeze dryer (EYELA
FDU-540, Japan), HPLC (Shimadzu, Co., Japan),
CO2 incubator (Forma scientific Co., U.S.A.),
clean bench (Vision scientific, Korea), autoclave

(Sanyo, Japan), vortex mixer (Vision scientific,
Korea), centrifuge (Hanil, Korea), deep—freezer
(Sanyo, Japan), ice—maker (Vision scientific,
Korea), plate shaker (Lab—Line, U.S.A.),
microplate reader (Molecular Devices Co.,

U.S.A.), (Nanodrop (Thermofisher, U.S.A.), Alpha
Cycler 1 PCRmax (PCRmax, U.K.) real time PCR
(Qiagen, Germany)%< AFE3}A T}

4. Nw F&

CHP 120 goll &#H<9 2,000 mlE Yol 3A17F F<t
gHFFES 3 T rotary vacuum evaporator® 7<)
FEN oY, vFH 8IS freeze dryer® 4
Azsle] dojll Bk 3354 g (58 27.95%)S %
Az e (=80C)oA Htsie] Aol Aot
FEE SR s E ARgskgltt.

HPLCY o]%4< 0.1% phosphoric acid in water
(A)9} 0.1% phosphoric acid in acetonitrile (B)=E
gradient elution system= ZAEA1FA 0~20% (A;
80%, B: 20%), 20~30% (A; 60%, B; 40%),
30~35%(100% B), 35~40% (A; 80%, B; 20%),
55~705 (5% B)= AAsF e, 742 1 ml/min,
column 5% 40C=Z FAskgt}h o] & 20 mg/ml
TE2 $HlE CHPE FYstel UV wavelength
280 mmollA 6,8—dimethyl esculetin, salvianolic
acid B, quercetin THS EASE T 430 mmolA

curcumin 3FHL EA5H9 T}

6. Al 8%

HUVECs+ EGM™ -2 Medium¥} EGM™—
SingleQuots™ Kito2 Z3tE wjAE AF&3ste] 3
7C, 5% CO2 Z7o] X% AEag7]olA ujF
ston, 2-3Y F7IE AlY wigete] AdS 1
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7. NE AEE A

96 well plated] HUVECsZ 1.5X105 cells/well®
wste] 24417 Bt Wik Stk A¥E s A
o MZS wjgNow wAEA1, CHPES 7tz 1,
10, 100, 200 peg/me] s==2 A2lste] thA] 2447k
HoF wikstdth wieF ¥ 10 ple EZ—Cytox &<

S HUbete] A ERE7)OlA 3087F WESAF ) wk
< B 450 moA] FFE] WIS =Aste] 2T
of et M¥E =SS MESZE XA 53 h

8. A2 U FHx HdEw 54
1) RNA ==
6 well plated] HUVECsE 106 cells/well2 &3}

o] 24A17F &k wiFstalh v = A= wjgd
o2 wAsIgleH, CHPE 242z 1, 10, 100 pg/ml 2
2 2N 7 5o AdxE ¥ 10 ng/mle] TNF—aZ
Aglste] ThA] 22A13F &<t w ettt HUVECs&
PBS® 23] Mo+ H easy blue 1 ml e} chloroform
200 plE ¥ vortexing M ¥ 13,000 rpm, 4T
oA 102 st daEe &tk A5 400 nlet
binding buffer 400 nl& A4 1 Ft ¥H-&A|
71 5 gl 700 plE columno] FY3e] 13,000
rpmol A 30% T YAEE 3sF3th. Columnodl
700 pul Y1 13,000 rpmeoll A
?] & washing buffer BE 700 ul
Ya LA A s8lth Column 3lES 1.5
ml tube® W A|E F columnel elution buffera— 50

HES-A171 5 13,000 rpmol A 1%
¥ total RNAZS Xk}

washing buffer A&
30x Bt AR

2) ¢cDNA 34

A AA} (reverse transcription) ¥+%& RT premix
kite] mixture (reaction buffer, dNTPs mixture,
RNase inhibitor, stabilizer, oligo dT15 primer)E
ARE38Fe]  total RNA 1 pgo]l HEE diethyl
pyrocarbonate (DEPC) AHZH FHFo T 3
7F 20 w7h HE=5 eto] FHrbekdvh o 20 ule] wh
Z e H 45°C°ﬂ/\1 60 HHSA
first—strand ¢cDNAZS 43 & 95C o)A 5*@ o}
WwAgtel M-MLV RTE B3t A7 & 45
=33l

¢

o T 5 o
< 161—014_.
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%
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3) A THF

Fde] 8 cDNAE  ZFZA7]7] ¢35}
qQRT—-PCR& %J 3t o, qRT-PCR A& tubeol
cDNA 1 ul, Zt primer 2 ul, SYBR Green 10 pul,
DEPC-DW 5 pl# 9ol th5¥ o] sl
94 Co Al 53 Bt Rkge thg 94CellA 15%, 6
0Col A 30%, 72°ColA] 3022 403 WHE3le] 7
gatlar o] F A ddFS dlzdto] sk

AAratgd o, AFRE primer? sequence: [Table

e

219} #rh
Table 2. The Sequences of Primers in This Study
Primer F/R” Sequences
CCL5 F CGGGAGTACATCAACTCTTTGGA
R CAAGCTAGGACAAGAGCAAGCA
CXCLS F TCTTGGCAGCCTTCCTGATT
R TTTCTGTGTTGGCGCAGTGT
CX3CL1 F TCACGTGCAGCAAGATGACA
R TCCTTGACCCATTGCTCCTT
MCP-1 F GCTCAGCCAGATGCAATCAA
R CTTGGCCACAATGGTCTTGA
VCAM- F CCCTACCATTGAAGATACTGG
1 R ATCTCTGGGGGCAACATTGAC
ICAM-1 F TCTTCCTCGGCCTTCCCATA
R AGGTACCATGGCCCCAAATG
KLF2 F CCTCCTTGACGAGTTTTGTTTTTC
R AAGGCATCACAAGCCTCGAT
eNOS F CTCATGGGCACGGTGATG
R ACCACGTCATACTCATCCATACAC
GAPDH F GGCAAATTCCATGGCACCG
R TCGCCCCACTTGATTTTGGA
* F  forward, R : reverse
9. BAIAE
A5 Ayl= SPSS 21.05 ©]839] meantstandard

error of mean®. 2 YERHSI O ®, ANOVAE A&}
o] bz ¥ al Duncan test® &3] p<0.05, p
<0.01 % p<0.001 FFolA FodS AAst3ATh

CHPE wpiiel AZE A8 6,8—dimethyl esculetin
o] 17.5 mg/L, J}zEe] A HE A E<l salvianolic acid
B7F 693.8 mg/L, WiEe]l AE AE2Q quercetin©]
6.1 mg/L FFoz AZHYow, B Ax AT
HE=HA &8kt [Fig. 1]

o] curcumin<
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[Fig.1]. Indicator components analysis of CRP. Indicator components of CRP were analysis with HPLC
chromatogram. 280 mm : (A); 6,8-dimethyl esculetin, (B) salvianolic acid B, (C) quercetin, 430 nm : (D)

curcumin

- ———— (B) Salvianolic acid B

(A) 6,8-dimethyl esculetin
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CAEAEE SA

HUVECsdl Al AXAEES SAH A7, gz
100.00£2.21= YEsS W, CHP 1, 10, 100, 200
pg/mol A Ztzb 97.32+2.62%, 101.33+1.14%,
101.2443.98%, 80.47+2.15% = ebth.[Fig. 21

[Fig. 2] Cell viability of CHP in HUVECs.
HUVECs were treated with CHP at
concentration of 1, 10, 100, and 200 pg/me
for 24 h. Treated cells were exposed by
EZ-Cytox for 30 min and then absorbance
was measured at 450 nm using microplate
reader. Cell Vviability was calculated as
percentage versus control.

120

100 -
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40 -
20 -
0

Control

Cell viability (% of control)

Concentration (pg/mg)

CCL5 H#dx wdzks F4% 27, AGJa2
0.26%£0.11, hzxs+e 1 = ,
CHP 1, 10, 100 pg/ml =% FoJidAl ztzt
0.94%0.08, 0.77+0.05, 0.60+0.07% e}, 10,
100 pg/ml HEoA dixad HlE F9A de
(k% 1 p<0.001) #A7F YERRTH[Fig.3A]. CXCL8
_Pr;q;(} uLsﬂa}:g xb\L%o] 0.27+0.01, q]z#o]
1.00£0.062 eSS o, CHP 1, 10, 100 gg/ml
TR FowoA Z+7 0.93£0.06, 0.89+£0.08,
0.67+£0.100 % YEFY, 100 pg/ml FEoA thz
of vl3l F94 A= G+ 1 p<0.01) FFA7F YERRE

U}HFig.3Bl. CX3CL1 3z wdzke AHAEo
0.08+0.01, tET°] 1.00£0.082 vEIGS u,
CHP 1, 10, 100 pg/ml ¥% ZEoor ztzt

0.93+0.06, 0.81£0.03, 0.70+0.06 2.2 YE} 10,
100 pg/ml FXolA thixatol] vla) FoA Ade (xx
D p<0.01, #==x : p<0.001) ZFA7} YEl%oH Fig.
3Cl. MCP—1 HAA &z AAae 0.10+0.01,
i xto] 1.00+0.09% eSS
100 pg/ml 5 —,*05]%01]7\1 =

0.5140.09, 0.33£0.07%2 YEL}, BE FLoA o

i ] K e
elstt} [Fig. 3D]

9 (e 1 p<0.001) FFA7}
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[Fig. 3] Effect of CHP on fold change of inflammatory cytokines expression in HUVECs stimulated with
TNF-a. HUVECs were pretreated with CHP at concentration of 1, 10, and 100 pg/m@ for 2 h, and then
stimulated with 10 ng/m@ TNF-a for 22 h. Fold change of inflammatory cytokines expression was

quantified by gRT-PCR. +++ : p<0.001 vs normal group. ** :

(A); CCL5, (B); CXCLS8, (C) CX3CL1, (D) MCP-1.
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4. AZFHAAE FAAX
1

VCAM-1 #A4 2d3e 243 4%, 43ie
0.13£0.04, W=7 1.00£0.092 UYESS o,

CHP 1, 10, 100 pg/ml w% FolFor Z7
1.0240.14, 0.714£0.14, 0.61£0.16°.2 e}, 10,
100 pg/ml FZolA tizatel Hld] fFoA e (+
p<0.05, = : p<0.01) ZZ7F el Fig.
4A]. ICAM—1 £-A =} ula 2o AA} TS
0.22£0.08, WFEw 1.00+0.072 YEIGS o,
CHP 1, 10, 100 pg/ml % FoqTolA 27
0.83+£0.08, 0.6710.11, 0.60+0.062.2 e}, =
T FLolA dixel HlE fFod U= (+ top
<0.05, #x : p<0.01, #*x : p<0.001) #A7} }E}
%t} [Fig. 4B]
[Fig. 4] Effect of CHP on fold change of cell
adhesion molecules expression in HUVECs
stimulated with TNF-o. HUVECs were pretreated
with CHP at concentration of 1, 10, and 100 pg/m¢
for 2 h, and then stimulated with 10 ng/m¢ TNF-a
for 22 h. Fold change of cell adhesion molecules
expression was quantified by qRT-PCR. +++ : p
<0.001 vs normal group. * : p<0.05 ** : p<0.01,
* : p<0.001 vs control group. (A); VCAM-1, (B);
ICAM-1.
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[Fig. 5] Effect of CHP on fold change of anti-inflammation modulators expression in HUVECs stimulated
with TNF-a. HUVECs were pretreated with CHP at concentration of 1, 10, and 100 pg/m@ for 2 h, and
then stimulated with 10 ng/m¢ TNF-a for 22 h. Fold change of anti-inflammation modulators expression

was quantified by gRT-PCR. ++ : p<0.01, +++ : p<0.001 vs normal group. * : p<0.05, ** : p<0.01, ***
: p<0.001 vs control group. (A); KLF2, (B); eNOS.
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