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The Effect of Lonicera Japonica Thunberg on Inflammatory Factor Expression
Associated with Atherosclerosis

Ji-hae Yang, Ho-ryong Yoo, Yoon-sik Kim. In-chan Seol
Dept. of Cardiology and Neurology of Korean Medicine, College of Korean Medicine, Dae-jeon University

ABSTRACT

Objective: The purpose of this study was to investigate the effect of Lonicera Japonica Thunberg (LJT) on the
inflammatory factor expression associated with atherosclerosis in human umbilical vein endothelial cells (HUVECs).

Methods: After treatment with LJT in HUVEC which is treated with TNF-a, we measured the expression levels of biomarkers
(MCP-1, ICAM-1, VCAM-1, KLF2, and eNOS), mRNA (CCL2, ICAMI, VCAMI, KLF2, and NOS3), and the proteins (MCP-1,
ICAM-1, VCAM-1, KLF2, eNOS, ERK, JNK, and p38).

Results:

1. Compared to the control, LJT significantly reduced MCP-1 and VCAM-1 levels at concentrations of 100, 200, and 400 ug/ml
and ICAM-1 expression at 200 and 400 ug/ml compared to the control. It increased KLF2 levels at all three concentrations, but
not significantly, while eNOS expression was significantly increased at 400 ug/ml.

2. LJT was seen to significantly reduce the expression of CCL2, ICAMI, and VCAM1 mRNA at concentrations of 100, 200,
and 400 ug/ml compared to the control. In contrast, significantly increased KLF2 and NOS3 mRNA levels were observed at
400 ug/ml and at 200 and 400 ug/ml, respectively.

3. Compared to the control, LJT significantly reduced the protein expression of MCP-1 and VCAM-1 at 200 and 400 ug/ml
and of ICAM-1 at 400 ug/ml In addition, it increased both KLF2 and eNOS protein levels at 200 and 400 ug/ml. Although
LJT did not have an effect on ERK expression in comparison with the control, it significantly reduced JNK levels at 200 and
400 ug/ml and p38 levels at 400 ug/ml.

Conclusions: These results suggest that LJT has an effect on the inhibition of inflammatory factor expression associated
with atherosclerosis in HUVECs which could contribute to the prevention of cardiovascular and cerebrovascular diseases.
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£ o= Human umbilical vein endothelial
cel(HUVEC) & &23 352 ZJE]EP < TNF-a
£ At GFubeE FE3 7 A Ee st

& Akl 4] MCP-1, ICAM—I VCAM-1, KLF2,
eNOS 59| wvlo]2mtA A, dAlEe]dte] d2
A EAA MCP-1. ICAM-1. VCAM-1, KLF2. eNOS.
ERK. JNK. p38 59 w4 ezt CCL2 [CAMI,
VCAMI, KLF2. NOS3 59 $4 x} WSS 24
sle] F237F FATHANS FH d5AA H
d Ao A= G3e 2AsEG oM, ofd] f-o
Aol AHZ dgl7)e] Hish= nlol},

I, ot 4ty
1.XY 2
A B
2 ATl AE F23H(Lonicera japonica

Thunberg, o3} LITZ £7])& AAEE Al A
Asigon, dn AL BFLdta
48 AFE FUa] AHgasch
yrs
B dTelM AREE A9 gelatin solution
(Sigma-Aldrich, U.S.A.),
buffered saline(D-PBS : Welgene, Korea), tumor
necrosis factor-a human(TNF-a : Sigma-Aldrich,
US.A), EGM™-2 endothelial cell growth medium-2
bullekit™(Lonza, US.A.), trypan blue(Sigma-Aldrich,
U.S.A.), trypsin-EDTA solution(Welgene, Korea),
EZ-cytox(Daeilab, Korea), human VCAM-1 ELISA
kit(Komabiotech, Korea), human ICAM-1 ELISA

dulbecco’s  phosphate



kit(Komabiotech, Korea), human MCP-1 ELISA kit
(Komabiotech, Korea), KLF2 ELISA kit(Mybiosource,
U.S.A), eNOS ELISA kit(Mybiosource, U.S.A.),
accupower cyclescript RT premix(Bioneer, Korea),
total RNA prep kit(Intronbio, Korea), DEPC-DW
(Bioneer, Korea), RIPA lysis and extraction buffer
(Thermo Fisher, U.S.A.), SYBR Green(Qiagen,
Germany), pierceIM BCA protein assay Kit(Thermo
Fisher, U.S.A), protease inhibitor cocktail(Sigma-
Aldrich, U.S.A.), phosphatase inhibitor cocktail
3(Sigma-Aldrich, U.S.A.). phosphatase inhibitor
cocktail 2(Sigma-Aldrich, U.S.A.), miracle-starTM
western blot detection system(Intron Biotechnology,
Korea), bovine serum albumin(BSA : Gendepot,
U.S.A), secondary antibody(Jackson immunoresearch,
U.S.A.), primary antibody(Cell Signaling, U.S.A.)
Seld

3) 71 7

2 A7oM AME 7]7]%= freeze dryer(ilShinbiobase.
Korea), rotary vacuum evaporator(EYELA FDU-540,
Japan), clean bench(Vision scientific, Korea), CO,
incubator(Sanyo, Japan), vortex mixer(Vision scientific,
Korea), autoclave(Sanyo, Japan), deep-freezer(Sanyo,
Japan), centrifuge(Vision scientific, Korea), plate
shaker(Lab-Line, U.S.A.), ice-maker(Vision scientific,
Korea), micro plate reader(Molecular Devices,
U.S.A), alpha cycler 1 PCRmax(PCRmax, UK.),
luminex(Millipore, U.S.A.), nanodrop(Thermo Fisher,
U.S.A), mini trans-Blot(Bio-RAD, U.S.A.), real
time PCR(Qiagen, Germany), chemidoc fusion FX
(Vilber Lourmat, France) 5-o|c}.
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5 freeze dryerg AHSE| FAEE Z83H
SAAZ & 652 ¢(£5F ¢ 13.04%)9 LIT ¥
£ dglen, 20 Coll RaspaAA AH-3lgH.

2) AlZ wek

Human umbilical vein endothelial cell(HUVEC)<S
0.2% gelatin solution®.2 TE ¥ plates] EGM™-2
singlequots™ kit9} EGM™-2 mediumo.2 &35
WA E AHEE] 5% COq 37 T 271e] A
FAHE Az E B8 ket 2-39%
F71E A wieksl & APE Agsioch

3) AzAEE 34

48 well plate atell HUVECS 1x10° cells/well =
B3 ohg 2417 Fot wiokstsich 24417 &,
LJTE 100, 200, 400, 600 pg/mle] =2 X5}
LR SO I P RA SRS s L e R A S
100 W= EZ-Cytox £ 10uS A7ls) Al Emjek
7114 30 FF WA A vhs F 450 nmel
A FRE WstE SAS dxzLel A3 AxA
& WEEE el
4) wlelemtA A &3
HUVECS 6 well platel 1x10° cells/wellZ &
T3 o 24217 Fok wiekskode) wiek 3 LITE
100, 200, 400 pg/ml®] F==2 77k Hd T 14
7t 5, TNF-a 10 ng/mlE 37kl 12417F &<t ol
okstdch. okl 1200 rpmel A 5E7F AAE
3 o2& ASAE standardet 37 96 well plateol
27 100 plB 9 5 37 CellA 2417 Fot vk
A A, 42 = washing bufferS o] &3] A3 zt
& 43] A3 & detection antibody 100 pl=
Y3 o] 37 CellA 2417 5k vbeA1Z] 3 Al A
slole}, AlAet & HRP conjugates 100 pl¥ 4
I 37 CollA 308 B¢t wAI7I AFE o
substrate reagentZ 100 W& Y3 37 TellA] 15%
ok wk2-A17]22 100 ul9) stop solutions F7}3i
micro readers o] &3 450 nmolA FF=E &4
gleH, standard curved 7|Fo2 Aoz
el 9

ri
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HUVECE 6 well plateell 1 wellst 1x10° cells2
T3 ohg 24417 St wieFekd ek wieF ¥ LIT
£ 100, 200, 400 pg/ml®] F== 2H7F H=gt & 14
ZF 5, TNF-a 10 ng/mlE 37}l 12A417F &t ol
katieth. o] %, 1200 rpmell A 5¥7F LAAlEE] s
-2 A E) chloroform 200 ¢} easy blue 1 mlE
Y7 vortexing 31 & 13000 rpm, 4 CTellA 1087k

AR AFEd 400 WE 400 119 binding
buffere} Aol A 187k WHg-A171 3 dk-g- 700 pl

£ columnel F430 13000 rpmell A 30%7F AR
r’/]ﬁ}‘}i‘:}. Column®] washing buffer AZ 700 ul ¥
213000 rpmellA 30% F<F YAlE2] ¥ washing
buffer BZ 700 111 Gy =23 9A8g sl
Column®] s}=HE-E 1.5 ml tube® WA &, column
o 30 w®l elution buffers Y3 187F 9571
3 13000 rpmell A 14#7F GAIE=E]3le] total RNA
£ FE3H4

(2) cDNA 34

A KA} BF-S-S RT premix kite mixture(dNTPs
mixture, reaction buffer, RNase inhibitor, oligo
dT15 primer, stabilizer)ell total RNAS 1 pg ¥&
¥ DEPC-DWE % #37} 20 Wt " =5 A7}
st o] EFdE A A F, 45 TollA /7
HHS-A1A first-strand cDNAS A8t a, 95 el
Al 5EzF W8] M-MLV RTE 2343} 27|
FAo] =3 (DNAE
reaction) ol A3}t

(3) FA2 FF

o] 25l cDNASS FZA17)7] 18l real-time
PCR< #18)3) o, real- tlme A4 tubeol] DEPC-DW
5 1l, SYBR Green 10 1, 2 primer 2 ul, ¢cDNA 1 1l
A o] 05 TollA 287 vFeAI 7T 1 & 95 Col
A 5%, 625 TelA 3025 & 403 wtEste] 4
AE FEFAA fAA wEE d 2ol v
AAFsE 2, AHEE primerS<] sequence:™ Table 1

2 PCR(polymerase chain
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Table 1. The Sequences of Primers

Gene F/R*

Sequences
name
CCL? F GCTCAGCCAGATGCAATCAA
R CTTGGCCACAATGGTCTTGA
TCAMI F TCTTCCTCGGCCTTCCCATA
R AGGTACCATGGCCCCAAATG
VCAMI F CCCTACCATTGAAGATACTGG
R ATCTCTGGGGGCAACATTGAC
KLE? F CCTCCTTGACGAGTTTTGTTTTTC
R AAGGCATCACAAGCCTCGAT
NOS3 F CTCATGGGCACGGTGATG
R ACCACGTCATACTCATCCATACAC
ACTB F ATCGTGGGGCGCCCCAGGCACCA
R GGGGTACTTCAGGGTGAGGA

*F : forward, R : reverse

HUVECE 6 well plates] 1x10° cells/welli 7
F3 F ANZE ek wiekEtan. ik F LITE
100, 200, 400 pg/mle] =2 77+ Azlg 3 14
7t ¥, TNF-a 10 ng/mlZ F7}8) 1247k E3t #)
oketadeh. T % 1200 rpmell A 57 42
A A ZE D-PBSE 23] AlA31 2 A E pellet
| phosphatase inhibitor I, I, protease inhibitor
cocktall To] 23t RIPA buffers YolA ==
FZ3l9ic}h FZ3 kA2 BCA protein assay

klt% o] &3 A=ksl9l T, sample loading buffere}
A F 95 TollA 58 5t whe-AIA Fwlskaeh
Zu)5l shilAL- 10% acrylamide gel o8-8 SDS-
PAGEste Z7 = E8)st9ly, PVDF membrane
o2 o] FAZth A o] $A% membranes 3%
BSAel =3 2417 b A2elA dbAIF
TBS-T bufferE o]-&3 A3 < primary antibody
S Y3 4 TollA 16212 db-gAI S BHA] 33] Al
A3t & gecondary antibody S ¥ AolA] 14]
7t ubgAIZom, oA AA s £ ECL solutions



100, 200, 400, 600 pg/mle] %“Ei A7y A= e &
AgFog Tt

Hlo] 9 m}A AJA] = ]
& 24 Aol HUVECH ojust A= 314
1o & AAME HUVECe TNF-a 10 ng/mlZ
A2 L5 2L eE F9om, HUVECY LJT
£ 100, 200, 400 pg/ml®] == 77 Aest & 14
7t 5 TNF-a 10 ng/mlE A28 +& APLo=

$AA BHY D S

4t
22,
X

w
ofm

_.\_.‘_
_>J_

Sk 7§JJr— SPSS 21.0% 43 meantstandard
deviation 2.2 Yel¢l 2, ANOVAE A8 o5
vl sl om Tukey's HSD testE E3ke] pd0.05
FEAA FAE AA

m, o4 A
1. NZM=g
NEAYEES 2R A3} P zTe] 100.005.76%
2 el 9, LJT 100, 200, 400, 600 pg/mle)

FEAA A7 100.54£1.07%, 100.29+2.65%, 98.54+
3.69%. 90.56+3.67%2- vteht 600 pg/mle] LIT A
27X 90% olske] M ZAEEE BAH(Fig. 1).
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Fig. 1. Cell viability of LJT in HUVEC.

HUVEC were treated by 100, 200, 400, and 600
ng/ml of LJT for 24 hours. Treated cells were
reacted by an EZ-Cytox for 30 minutes and then
absorbance was measured at 450 nm using a
micro plate reader. Cell viability was calculated
as percentage (%) compared to the control. The
results were presented as the mean+standard
deviation from 3 separate trials.
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1) MCP-1

MCP-1¢] wle] ombA Ak ZA3 A3, A
Ab2oll A 19.17+1.64 pg/ml, HHZ2FoA 16291+1.71
pg/ml7} VebES o, LJT 100, 200, 400 pg/mle]
=Sol| A 2z 144.6547.32 pg/ml, 133.82+4.35 pg/ml,
111.42+7.37 pg/mlE Vbt == 100 pg/ml ©]AF2
LJT Xﬁ]‘f"ﬂ’\i el wlal] - 1 pc0.05,
""" 2 p0.01, *#* 1 p<0.001) S BHTHFig 2A).

2) ICAM-1

ICAM-1 nle] oA WAE FAT At A4
oA 82.14£6.61 pg/ml, THETNA 215.0310.12
pg/ml7} VebtS o, LIT 100, 200, 400 pg/mle] %
EoA 42+ 201.84£12.24 pg/ml, 152.80+8.71 pg/ml,
124.39+9.46 pg/mlE bt =% 200 ug/ml o] Ake]
LIT H]FellA dzztel] mlsf 213 : pd0.0L
B p<0.001) RS BeoH(Fig. 2B).

3) VCAM-1

VCAM-1 vle] om}A WA S 2R3 A3} A
AbZoll Al 2916342 pg/ml, o274 254.60+10.13
pg/ml7} YebES o, LJT 100, 200, 400 pg/mle]
oAl 2 225.3247.92 pe/ml, 199.35+13.05 pg/ml,
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164.55413.47 pg/mlz. Yeht} 3
LJT xﬁalfoﬂ/q gz Hal o)A al(’
- p0.0L,

Fig. 2.
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Effect of LJT on MCP-1 (A), ICAM-1 (B)
and VCAM-1 (C) levels in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml
of LJT with 10ng/ml of TNF-a for 12 hours.
MCP-1, ICAM-1, VCAM-1 levels were measured
using an ELISA kit. The results were presented
as the meantstandard deviation from 3 separate
trials (Significance of results, * : p<0.05, ** & p<0.01,
#% 1 p<0.001 compared to control).

4) KLF2

KLF2 A=

S 243 A, A A 144.00+

Mol Olxlz Fg

1212 pg/ml, HEZNA 96.24+8.88 pg/ml7} }e}

< o, LJT 100, 200, 400 ng/ml®] s=lA 7tz
102.14£9.29 pg/ml, 102.91+14.51 pg/ml, 112.35+10.22
pg/mlZ Yeht %= 100 pg/ml o]AFe] LIT A=
T A x| wlE S7HE BAAE FoAd >
vehtA] ekoteh(Fig. 3A).

5) eNOS

eNOS A HE S48 Ao}, Aol 160,99+
463 pg/ml, x4 110.82+5.21 pg/ml7} et
W w, LJT 100, 200, 400 pg/mle] F=olA 27
111.71£3.77 pg/ml, 121.22+3.69 pg/ml. 135.90£6.85

pg/mlZ el F= 400 ug/mlﬂ LJT Azl
Al Azl vla f-2A-el (% pd0.0) F7HE B
SH(Fig. 3B).
AL

g jz I I I I I
B I
Fig. 3. Effect of LT on KLF?2 (A), eNOS (B) levels

in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml
of LJT with 10ng/ml of TNF-a for 12 hours.
KLF2, eNOS levels were measured using an
ELISA kit. The results were presented as the
meantstandard deviation from 3 separate trials
(Significance of results, ** : p<0.01 compared to
control).
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1) CCL2

CCL2 A7 ez
A 0.10+0.01, =LA 1.00
LJT 100, 200, 400 pg/mle] % .
0.780.02, 0.500.01 2 L}E}b} =5 100 ug/m 01"02
LIT Aol A szl vls] f-- (% pd0.05,
R p<0.001) FHA7F Vel ek (Fig. 4A).

2) ICAMI

ICAMI AR s AT A5}, Al
A 0.14+0.00, H 2l A 0.047} Febsts o,
LJT 100, 200, 400 pg/mle] F=olA 27+ (.81+0.00,
0.72£0.02, 0.66£0.032 Yeht = 100 ug/ml o] k2]
LIT A]ollA szl Bl 241 : p0.0L
e p<0.001) #HA7F el EH(Fig. 4B).

3) VCAMI

VCAMI A H3zs 343 43, A L%
ol A 0.01£0.00, HZEZAA 1.000
LJT 100, 200, 400 ug/mH igﬂw 272} (),
0.75£0.03, 0.58+0.032 Yeht == 100 llg/ml ] 04
LIT A]ollA szl Bl 24 : pd0.0L
B p0.001) FHA7F YebdoH(Fig. 40).

4) KLF?

KLF? 37 wdzge] 24 A, ﬂ*&%oﬂfﬂ
1.75+0.12, 224 1.00+0.087} Hebds o, LIT
100, 200, 400 pg/ml®] =l A 22t 1.01+0.02, 1.02:+0.06.
1.13+0.042 Yeh} = 400 ug/mH LIT A8+

mlo
_l[}l
Y
_?L

ako =
o2
1.00+

ol A izl wlsl feAA* 1 p0.05) F7bk
vebgdoh(Fig. 5A).

5) NOS3

NOS3 +AA wdeks 238 Ax, AAbTd
A 245+0.15, A=A 1.00£0.047 }»}E}kk% o,
LJT 100, 200. 400 pg/mle] s=ellA 2H2k 1.03+0.03,
1.1440.04, 1.30+0.062 Yeht 5= 200 ug/ml o]Afe
LIT HelZolA szl vl 2291 : pd0.01,

%1 p0.00D) F7P7F eRdeh(Fig. 5B).

mRNA fold change (/CAM1/ACTB) mRNA fold change (CCL2/ACTB)

mRNA fold change (VCAM1/ACTS)
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Effect of LUT on CCL2 (A), ICAMI (B), VOAMI
(C) mRNA expression levels in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml
of LJT with 10 ng/ml of TNF-a for 12 hours.
The mRNA expression levels were measured with
a qRT-PCR (quantitative real-time PCR). The
results were presented as the mean+standard
deviation from 3 separate trials (Significance of
results, * & p<0.05, ** : p<0.01, *** : p<0.001
compared to control).
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22317} HWVECOHIM ZASUASES 2t HZ0IRL W Axof 0fxl= Aet
A VCAM-1 iAo whedef 22 Ax}, Aol
B A 0514006, HzTA 1.00£0.057F vebe o,
? 2 LJT 100, 200, 400 pg/mle] F=olA 27+ 1.01+0.02,
0.6420.09, 0.56+0.042 vFeh} 5= 200 pg/ml ©]4]
g o LIT AlZellr] szl vlal 214 = p<0.001)
5 7227} Yebteh(Fig. 6C).
Concentration (ug/mg) 1.2
[ | : I I
: .0 I I I I MCP-10 - = - - -— -
Control 200 p-actin
Concentration (ug/mg) uT
Fig. 5. Effect of LT on ALF2 (A), NOS3 (B) mRNA N O
expression levels in HUVEC. B "'
HUVEC were treated 100, 200, and 400 pg/ml §
of LJT with 10 ng/ml of TNF-a for 12 hours. :”
The mRNA expression levels were measured 3 o6
with a qRT-PCR (quantitative real-time PCR). :
The results were presented as the mean+standard 3
deviation from 3 separate trials (Significance of g o2
results, * : p<0.05, ** : p<0.01, *** : p<0.001 = mim
compared to control). ICAM-1 -
B-actin ‘
4. E_I_l_ H_|,|I Iel Hel.élj E_ék Normal Control 100 Zl’j: 400
1) MCP_l C i 12 Concentration (ug/ne)
MCP-1 o] e 24 A} A2 i
0.22£0.03, 9= 01]/‘1 1.00£0.097} Vb2 =, LJT § o
100. 200, 400 pg/mle] oA 22 L0007, 0.62:006
0.46+0.062 »}EM = 200 ng/ml ovu LJT A -
2 zolA] Azl wla o4l ¢ p0.00) :”
Za7t vebde(Fig. 6A). e — ol |
2) IC AM_l Normal Control 100 200 200

ICAM-1 =hizle] wteey =2 A3}, o]
A 0.07+0.03, HERZNAM 1.00£0.097} ebtE o,
LJT 100. 200. 400 pg/mle] =N 22t 0.98i0.07,
0.98+0.07, 0.62+0.0o2 Yep} 5= 400 ug/mlﬂ LJT
Aol A Azl vl fe A 1 pd0.001)
7r27} vebgeh(Fig. 6B).

3) VCAM-1

32

ut

Concentration (ug/n)

Fig. 6. Effect of LJT on MCP-1 (A), ICAM-1 (B),

VCAMH1 (C) protein expression levels in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml
of LJT with 10 ng/ml of TNF-a for 12 hours.
The protein expression levels were measured using
a western blot. The results were presented as the
meantstandard deviation from 3 separate trials
(Significance of results, *** : p<0.001 compared
to control).
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4) KLF2 5) eNOS

KLF2 shijzle] whads =3 A3} Zé Aol A eNOS <l Ale] whelgf 2] Ax} AAFTolA] 258
378017, hZ2Zl A 1.00£0.097} vepde o, LIT +0.14, P22l A 1.00£0.117}F e =, LIT 100,
100, 200, 400 pg/ml®) el 22 0.95+0.20, 2.13+0.23, 200, 400 pg/mle] =olA 2+ 1.03+0.23, 1.7540.28,
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Fig. 7. Effect of LJT on KLF2 (A), eNOS (B) protein expression levels in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml of LJT with 10 ng/ml of TNF-a for 12 hours. The protein
expression levels were measured using a western blot. The results were presented as the meantstandard
deviation from 3 separate trials (Significance of results, ** : p<0.01, *** : p<0.001 compared to control).
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33



227t HIVECHIM SoSUZeS &3 SR} W

im0l 0|Xl= G

A 12 12
s 1 g 1
g 5
% 0.8 | Z os
o &
= o By
5 06 2 o6
B
s ] 2 |
2 04 3 o4 ”
c
5 K
2 02 5 02
2 &
) )
p-ERK p-JNK qg” ———
R | A TS SIS S S INK
p-actin p-actin |
Normal | Control 200 Normal | Control 100 200 200
ut ut
Concentration (ug/ng) Concentration (ug/ng)
C 12
@ 1
2
2
&
@
2 o8-
&
P
2 o6
§
£
5
3 04
c
5
5 02
&
)
p-P38
P38
p-actin
Normal | Control 100 200 200

uT

Concentration (ug/me)

Fig. 8. Effect of LJT on ERK (A), INK (B), p38 (C) protein expression levels in HUVEC.

HUVEC were treated 100, 200, and 400 pg/ml of LJT with 10 ng/ml of TNF-a for 12 hours. The protein
expression levels were measured using a western blot. The results were presented as the meantstandard deviation

skksk

from 3 separate trials (Significance of results, ***

v, o FH

U F2 AFFY F AAA S g3l g
© 20095 27t 39, 29)ellA] 20199 27t 29), 49]
2 REE 2 £9E s gl ojg3 A
HEAAZS dogj= F2 Aoz FAFY
A3Fo] gled, SAEN A ZFo| Tl
H2HE So] Az dF WA o] Folx 7A
e zsts I Ao|gl, ZAEUA 5 =0
AlZtE = 71Aol FaiM e d 71R] 7R o] QlEd
I FAME SATHAEIEE 28 A o
o8] 9gedAES A dF W s}l I}

» p<0.001 compared to control).

SAH L AbstEe] dFubeE %‘27]% ?Jrzé%
S A se= M o] 83
839 LDL-cholesterole] &3
3} LDL-cholesterol2 #3 =™ »
Y WMz 22k o
cytokineS= En]3 w3l T Zo] WMy
£ Wuto g ZojEeld wal = W dlolA
AN z= B3lety As LDLE 58 AEA=E
7b H AFAETL SAE ] Wbl fatty streak
o] YA AFHE} A W3] &Rl A
2 25 dago g nE] Eu)5l PDGF(Platelet-
derived growth factor)= £ HIFZHEE

‘Hil S 4
12 54 et

k3l chemokine %
H=z T



oz §4 % SAANA FAEIA plaques HA
a7 " seloz A" AFAME7} apoptosis
S do7d Wt Adbe] EAF AL o
A H3 AH AAEA ZeEl 59 2gzA] 9
EAEe] AW AfF7elge F2E 9
geh A5 el sy g3
A F5 HE 293t g3

Ju o
f

o A F= A
o] AHEE T 914" HMG-CoA reductase A1l
ol statinFl oFEo] EA o], o]x}H o7 T HE
Ab FEA, JIZHAL olAER B Fe] AMEEH T
e, Statin o] AN LS A2 Aoz
ol E7H FZF9 [DL-cholesterol FEE
74A71% &3 HDL-cholesterol 5= Z7}4]
7} glov £238 BF AdpA 5 9§
A% 2L 3 AgAQl 7HEA, 5
5 U 4 glde Rk gt =g

T olAA FE GA] L3,

¢
of

Lo oo Y
ol |z ox ¢

BEA F TR 228S oplee] o)
AT AL 7109 AzAld 9 Aol Fol

X e

K
3o
+

723} 29l o] TPS(Lipopolysaccharide)
AN EAA G5 #H 84 NO%
PGE29] A& JAsle 45 &35 vepdo
T Rystgon F P2 celeine® FA AR
o3 FE2ES T 29
TNF-o, IL-6 & 95d4 A4& AAlste] 34
= z37} globy mok =a o] B2 Dextran
Sulfate Sodium® #FA A4

|

9181912 TNF-q,
SES

B AdTelME S8 FAFAES gt
918l HUVEC &3+ F2&(LIT)= A3 5
TNF-o& A3l 5932 =3 § A&
g3to] g2 AgAelA MCP-1, ICAM-1. VCAM-I,
KLF2, eNOS 9] nlo] v} A=k, 4AHE 3}
o] & M| EejlA MCP-1, ICAM-1, VCAM-1, KLF2,
eNOS, ERK. JNK. p38 59 =44 w8 CCL2
ICAMI, VCAMI, KLF2, NOS3 &9 +4A &
2 A

HUVECZ <1zt Al A=A f3 &9
NEE FAATHsht d3 A4 FA el A3 o
Tol AEAY 22 F2 AHEH” HUVECH
A% Wi 4o TNF-oF Ashd Az W9
MCP-1, ICAM-1, VCAM-1 & ¢35 %3 249
) Z718ka KLF29} eNOSS o2 zragie}”,

HA LITe] HAE E<lstr] $ls] HUVECH
LITE A3 & AzAEES 34T 23 100,
200, 400, 600 pg/mle] F=ollA Z+2t 100.54+1.07%.
100.29+2.65%, 98.54+3.69%. 90.56+3.67%< AE&&
o] elytth(Fig. 1). o]& EHE 90% °l3le] A=
& 19l 600 pg/mle® w=% AlL3kar 100, 200,
400 pg/ml & F=olAM AHE 2P}k

MCP-1(Monocyte Chemoattractant Protein-1)
- WY fel Gkl ole] o3 A
3= chemokine®] 4oz 3 AN S A8
F2 BT FetFAde dogle datelg
MCP-1el 93 #<el€ e+ AxF2EA
ICAM-1(Intercellular Adhesion Molecule 1)
VCAM-1(Vascular cell Adhesion Molecule 1) %l
ol "3t Wfzle] FASA Ha A3 I ES
< S35kl 3 Y gl G5NHeE Yo
= o) FAEUAE s, KLF2A(Krippel-
like Factor 2)&= WA E AApelztz w3l 3o &
e JAlE G3eE Adsld S5}

35



=287 HIVECHIM FaSUdss 2 250l ¢

e Agals Jee I eNOS(endothelial
Nitric Oxide Synthase): I A Eo] EA)3}
 NOE @Aty o|2HH FAH A=A &%
9] NO+ g3 g3 ubgste] d3& ol
7132 W] G NI F24E FAATY free
radical® 38 LDL-cholesterole] AM2t=A] 9LA|
7 237t ool FAEHAste s A
3= ggg g’

HUVECe] LITZE 100. 200, 400 pg/mle] $==
Agst TNF-aE F718te d5uks< it
5 ARt 4 ASHA whe]ombA A
ks ‘E‘/\ sloich. MCP-1(Fig. 2A), VCAM-1(Fig.
20)2 5% 100 pg/ml o] Aol A thzol vlsl
oA i% Helom ICAM-1(Fig. 2B)< =
200 pg/ml o] Afel A Wzl wlsl FoAal A

£ 39vh KLF2E 5= 100 pg/ml oA =
ol wE Z7F e AT o4 YA
okorom (Fig. 3A). eNOSE 5= 400 pg/ml o4
oM Hzol vl 23l $7HE 2K Fig. 3B).

w3t HUVECY LJTE 100, 200, 400 pg/mle]

r&r

lo B2

TER AEsty TNF-oF F718l 459
st 5 dalieste] I AEoA i
#ekg BAskedeh. MCP-1(Fig. 6A). VCAM-1(Fig.
6C)= 5= 200 ug/ml o] el A e zel| wls] &
949 A2 ¥yl ICAM-12 %% 400 pg/ml
o] el A 2ol wld foHel FAE HYo

v (Fig. 6B), KLF2(Fig. 7A)¢t eNOS(Fig. 7B)+=
FX 200 pg/ml ool A Azl wla] f2F <l
37 ol

LJTE MCP-1, ICAM-1, VCAM-1¢] Az w
dhelemtAl A4 R AZ o S dHE £
s Asjatel o KLF2, eNOSS] A £ vt uo] &
ubA A 2 AE W A wE s SAA7 0
ol LJT7} gt T 2 Al EnuAe) g4 9 3
A& AAE SATHAHE] TS AAsk:

£37} &g A,

Mol Olxlz Fg

of A4 HeJste FAAS] LAFE AR
CCL2 +AAe HYAAE T3] MCP-1o] &3
s, JCAMI FAAE B3 ICAM-1. VCAMI=
53 VCAM-1. KLF2& %3] KLF2. NOS35 %3
eNOS7F ¥ g}, HUVECe] LJTE 100, 200, 400
ng/mle =52 A3ty TNF-oZ 3713 5 4
AEEste] A2 AHEeM fAA dEFE A4
st5iel. CCLAFig. 4A), ICAMI(Fig. 4B), VCAMI
(Fig. 40)= 525 5% 100 pg/ml oAl 2T
of vla] fJH-ql FAaE RIoW, KLFE 5%
400 pg/ml of|M B zel wls] FoH <l 7 B
A (Fig. 5A), NOSF= == 200 pg/ml o] Aol A
Hxol vls 214 F7He 2AoH(Fig. 5B).

o) B3| LIT7} CCL2 ICAMI, VCAMI 537k
weg dagdozn MCP-1, VCAM-1, ICAM-1

I3 HAAF3, KLF2 NOS3 f3Ah w4
Aoz KLF2, eNOSY wad & 2714
Zad4E Jepd S o 4 9tk

MAPKs(Mitogen-activated protein kinases)+=
AN AN A EA e 2155 9 DNAZ A
el A oakslaa g, AReAlE ERK
(Extracellular signal-regulated kinase)¢} JNK (c-Jun
amino terminal kinase), p38(p38 protein kinase)<]
7HA] ofg o] ZAFG. o] 5L AHARIAR Hg
) Az AR E3h Ak 58 vAse® AE
2, cytokined] 23 A E vhe - 33 o
&g 397 923 @84 ERK: NF-kBS &
XA A TNF-a, IL-69F 22 451 Ed] &
Ae 4=51% JNKE IKK(I-«B kinase) & &4
3}AA [-kBE ASFste] NF-xBE A 3HA]7]
¥ TNF-a, CCL2 59 proinflammatory factors®]
FL f=ahn’ p3ge mRNA SFe|A TNF-a.
IL-19] AXE 24855 meb] MAPKse &
A3l Z}A4E proinflammatory factors®] A4S #
dste] AUk AAEE Ut Qlve AS
ofu] ghel,

HUVECe! LJTE 100, 200, 400 pg/mle] =&

Lmlo_‘



Agstal TNF-o& F713 5 il &)l
AlZE) A ERK, JNK, p38 wid wazks
st ERKE dizel Bls] 2oz} ‘/}E}‘/W
kokor(Fig. 8A) JNKE 5% 200 ng/ml |4l
A d 2ol vl oAl FavE e (Fig.
8B) p38< % 400 pg/mlel A o 2ol Bl
oAl A7) vebstek(Fig. 8C).

o] LJT7} Al W] MAPKs 2137425 94|
3le] NF-xkBe 43} 9 proinflammatory factorsS]
FAE Adls] A5uss Adste] A9 73
=9 S AAlEe 23t S AlAR

ojAe] AR5 s & 9. LITE 3
A o)A chemokine ¥ Al ZX-Z-EA}0] AL A5
sto] el o] Woz e 4 9 AL oAF
T, MAPKs 213422 A8t proinflammatory
factors®] A<+ Asfs] I ‘E%‘—t&%% A

r-lm 2
a2 rlo

she E3b} Slleh FUSAARZS G 9
2ol 72 AMos 44 Badme, LT
b AR E e QA 13 4

ol
27& A

kol LIT7} 71 "P%ﬂl e o %Xﬂ%i

9 &
= NTREY

e

X

A
%‘é ”‘*’4 in vivo /‘én% 3 97 54 A o
[e)
=

Eve AR o plnd +94E dFet
© 5 LITe SAe07d3s o Zsel A3 +
7l A7k 228 Zloz Aedd.
V.2 E
o LITIS FAsAdss Hd d3dA

o

uhy oz l ‘“Jra otolrz] g3 <lzt AHA
YA 29 HUVECH LITS #2]3 3 TNF-oZ
Helste] A& F=3 ¥ MCP-1, ICAM-1,
VCAM-1, KLF2, eNOS 59 wlo]omlA A%
2 ol wkgek ERK, JNK, p38 59 whiA

mJi-

W5 - REE - 224 - MoIF

g3k, CCL2 ICAMI, VCAMI. KLF2 NOS3 &
A wdge Z4sn 1 A% s
2¢ g

My 1o
Jo
il e

rlo

1. LITE Alge] AsE 400 pg/ml ©l8te] %ol
N AEZFAE Holx| gk
2. LJTE= MCP-1. VCAM-1 w}lo]omp7] QA =ks
% 100 pg/ml o]Atell A v zol Bl A
°i7““*lziﬁv4 ICAM-1 ®lo] 2m}A ] A
ZS =% 200 pg/ml o|AA W EFel B3
o7 o2 ZhaAZiet, w3 KLF2 vfo] Su}bA
ol AAHEE 5% 100 ug/ml o] Aol Al o el
Hlel Z7RAFHA R FoAE vEhbA gske
o, eNOS vlo] $mA ] AAHE F= 400 pg/ml
oA el vla] fojHez FIPA AT
3. LITE CCL2 ICAML VCAMI AR Wz
£ S5 100 pg/ml o]l A dz=Lel Bl £
gHog ZaAZt =3 KLF2 +44 wa
%
o7

o

o

£ FE 400 pg/mlell A Bzl Bls) £-214
Z7FIA T NOS3 44 Ldss 5=
200 pg/ml o] Aol A H2Fol wls] FoHo=
271 FiH
4. LITE MCP-1, VCAM-1 A wteizks
200 pg/ml o] Aol A dj el BlE] £
raenZen, ICAM-1 whijd wazs
400 pg/mlolA Hz=el el fojHe=z
Al A} =8 KLF2, eNOS =4 whgd=ks
= 200 pg/ml o] Akell A d 2ol u]a]
2 Z7M3H LiTe ERK ©9d 44
& mA A A3, INK =
5 200 pg/ml oAl A Wzl Blel
oz ZaAZon, p3g wld wEzgs
400 pg/mlelA djz2e vlg] F-oFez 7+
Al F

off [o off
b b

i
Br bt 2o 2 [o off B>

o]

u

}o] Astz 2 W), LJTE HUVECHIA 54
3% 1% GZA 0 Ao 237} 9)

oﬁ, o>

37



=287 HIVECHIM S4SUdss 2 2elx 23 AHof 0jxl= &

S AtesE, #F S4EUs 9 4€eR
A8k ofu} @ 2o AHLE &g xE =7} o
7} 23 Al s

1. Statistics Korea. Annual report on the causes of
death statistics in 2019. Daejeon: Statistics Korea:
2020.

2. World Health Organization. Global Health Observatory
(GHO) data [Internet] Geneva: World Health
Organization: 2016.

3. Fauci A, Braunwald E, Kasper D, Hauser S,
Longo D, Jameson J, et al. Harrison's principles
of internal medicine. 17th edition. Seoul: MIP:
2010, p. 1815-9.

4. Jeongdam Editorial Department. SIM Integrated
internal medicine understood through anatomical
pathophysiology 3: Cardiology. Seoul: Jeongdam:
2013, p. 205-8.

5. Herbalism Compilation Committee. Herbalism.
Seoul: Younglim Inc: 2013, p. 240-1.

6. Bae JH, Kim MS, Kang EH. Antimicrobial
Effect of Lonicerae Flos Extracts on Food-
borne Pathogens. Korean J Food Sci Technol
2005:37(4) :642-7.

7. Suhr SS, Jung SK. Antiviral Effects of Fermented
Lonicerae Flos on A Type Influenza Virus. Korean
J Orient Int Med 2009:30(3) :465-80.

8. Kim JW, Choi HK, Shon YH. Lim JK. Lee HW,
Nam KS. Chemopreventive Potential of Lonicerae
flos Aqua-Acupuncture Solution. Kor J Pharmacogn
1999:30(3) :261-8.

9. Park HS. The Effects of Anti-cancer Response
of Lonicerae Flos Herbalacupuncture. J Kor Acu
Mox Soc 2005:22(5):91-7.

10. Yun YG, Kim GM, Lee SJ, Ryu SH, Jang SL

38

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

1Sk
oo

Inhibitory Effect of Aqueous Extract from Lonicera
japonica Flower on LPS-induced Inflammatory
Mediators in RAW 264.7 Macrophages. The Kor
J Herbology 2007:22(3) :117-25.

Yun KJ, Lee EY. Effects of Hot Aqueous and
Ethanol Extract from Lonicera japonica Flos
on NO and PGE2 in Macrophage. J Kor Acu
Mox Soc 2012:29(1) :67-74.

Joo JS, Kim JS, Jeong JG, Kim BK. Study of
Efficacy of Foeniculi Fructus and Lonicerae
Flos Extract on Acute Pancreatitis. The Kor J
Herbology 2010;25(4) :39-45.

Lee YW, Ahn SH. Kim HH, Kim KB. The
Anti-Inflammatory Effect of Lonicera Japonica-
Glycyrrhiza Uralensis Decoction on Ulcerative
Colitis Induced by DSS in Mice. J Pediatr
Korean Med 2018:32(3) :16-25.

Ju ST, Lee MJ, Lee HS., Jung HJ. Kim H.
Kim JE. Screening of Anti-atherosclerotic Effect
of Lonicera Flower by Antioxidative and Anti-
thrombotic Mechanism. Kor J Oriental Med
Phys & Path 2008:22(6) :1509-17.

Choi YS. Lee YW. Textbook of Cardiovascular
Medicine. Seoul: Iljogak: 2010, p. 421-31.

Kim CJ. Atherosclerosis and Inflammation. Kor
J Lipidology 2001:11(4) :413-9.

Bergheanu SC, Bodde MC, dJukema JW.
Pathophysiology and treatment of atherosclerosis.
Neth Heart J 2017:25(4) :231-42.

Kim SH. Drug treatment of dyslipidemia. J
Korean Med Assoc 2016:59(5) :366-73.
Committee for Guidelines for Management of
Dyslipidemia. 2015 Korean Guideline for Management
of Dyslipidemia. J Lipid Atheroscler 2015:4(1)
161-92.

Choi HJ, Park JN. Management of Risk of
Statin Therapy. J Korean Acad Fam Med 2004:



2L

22.

23.

24.

25.

26.

21.

25(10) :713-20.

Mihaylova B, Emberson J, Blackwell L, Keech
A, Simes J, Barnes EH. The effects of lowering
LDL cholesterol with statin therapy in people
at low risk of vascular disease: Meta-analysis
of individual data from 27 randomised trials.
Lancet 2012:380(9841) :581-90.

Park HJ, Zhang Y, Georgescu SP, Johnson
KL, Kong D, Galper JB. Human Umbilical
Vein Endothelial Cells and Human Dermal
Offer New
Insights Into the Relationship Between Lipid

Microvascular Endothelial Cells

Metabolism and Angiogenesis. Stem Cell Rev
2006:2(2) :93-102.

Han JM. Li H, Cho MH. Baek SH. Lee CH.
Park HY, et al. Soy-Leaf Extract Exerts
Atheroprotective Effects via Modulation of
Kriippel-Like Factor 2 and Adhesion Molecules.
Int J Mol Sei 2017:18(2) :373.

Christopherson K, Hromas R. Chemokine Regulation
of Normal and Pathologic Immune Responses.
Stem Cells 2001:19(5) :388-96.

Feinberg MW, Lin 7, Fisch S, Jain MK. An
emerging role for Kriippel-like factors in
vascular biology. Trends Cardiovasc Med 2004
14(6) :241-6.

Channon KM, George SE. Qian HS. Nitric
Oxide Synthase in Atherosclerosis and Vascular
Injury: insights from experimental gene therapy.
Arterioscler Thromb Vasc Biol 2000:20(8):1873-81.
Johnson GL, Lapadat R. Mitogen-Activated
Protein Kinase Pathways Mediated by ERK,

28.

29.

30.

3L

32.

33.

O[5 - RS E - ZIRA] - MOIX

Py

JNK. and p38 Protein Kinases. Science 2002:
298(5600) :1911-2.

Parravicini V, Gadina M, Kovarova M, Odom
S, Gonzalez-Espinosa C, Furumoto Y, et al. Fyn
kinase initiates complementary signals required
for IgE-dependent mast cell degranulation. Nat
Immunol 2002:3(8) :741-8.

Cohen MP, Shea E, Chen S Shearman CW.
Glycated albumin increases oxidative stress,
activates NF-xB and extracellular signal-regulated
kinase(ERK), and stimulates ERK-dependent
transforming growth factor-B1 production in
macrophage RAW cells. J Lab Clin Med 2003:
141(4) :242-9.

Song HY, Régnier CH, Kirschning Cd, Goeddel
DV, Rothe M. Tumor necrosis factor(TNF)-
mediated kinases cascades: Bifurcation of Nuclear
Factor-xB and c-Jun N terminal kinases(JNK
/SARK) pathways at TNF receptor-assoiated
factor 2. Proc Natl Acad Sci USA 1997:94(18)
:9792-6.

Grynberg K, Ma FY, Nikolic-Paterson DJ.
The JNK Signaling Pathway in Renal Fibrosis.
Front Phys 2017:8:829.

Dean JLE, Brook M, Clark AR. Saklatvala J.
p38 mitogen activated protein kinase regulates
cycloxygenase-2 mRNA stability and transcription
in lipopolysaccaride treated human monocytes.
J Biol chem 1999:274(1) :264-9.

Saklatvala J. The p38 MAP kinase pathway
as a therapeutic target in inflammatory disease.
Curr Opin Pharmacol 2004:4(4):372-7.

39



