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The Effects of an Extract of Fermented Artemisiae lwayomogii Herba, Curcumae
Longae, Crataegi Fructus and Salviae Miltiorrhizae Radix on Anti-inflammation
Associated with Dyslipidemia and Anti-oxidation in RAW264.7 and HUVEC Cells

Kang-wook Lee, Hyun-kyoung Cho, Ho-ryong Yoo, In-chan Seol. Yoon-sik Kim
Dept. of Circulatory Internal Medicine, College of Korean Medicine, Dae-Jeon University

ABSTRACT

Objectives: To investigate the effect of fermented extract of Artemisiae Iwayomogii Herba, Curcumae Longae, Crataegi Fructus
and Salviae Miltiorrhizae Radix (FMH) on anti-inflammation associated with dyslipidemia and anti-oxidation in RAW264.7
and HUVEC cells.

Methods: The total polyphenols, total flavonoids, DPPH radical scavenging activity, ABTS radical scavenging activity, and
cytotoxicity of FMH were measured. RAW264.7 cells treated with FMH were tested for production of NO, and for cytokine and
LTB4 levels and HUVEC cells treated with FMH were examined for production of ¢cDNA of genes related to inflammation.

Results:

1. FMH contained polyphenols and flavonoids. The DPPH and ABTS radical scavenging activity of FMH increased in a
concentration-dependent manner.

2. FMH treatment inhibited the production of nitric oxide (NO), cytokines, and LTB4 in RAW264.7 cell when compared to
the untreated control group.

3. FMH decreased the transcription of pro-inflammatory genes, whereas it increased transcription of anti-inflammatory
genes, in HUVEC cells.

Conclusion: FMH is effective as an antioxidant and for treatment and prevention of dyslipidemia, atherosclerosis, ischemic
heart disease, stroke, and other cardiocerebrovascular diseases.
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ARE-El AJF2 monosodium  glutamate(MSG
Sigma, U.S.A.), glucose(Sigma, U.S.A.), dulbecco’s
Modified Eagle’s Medium(DMEM : Gibco BRL,
USA), EGM™-2 Medium(Lonza, Switzerland),
BGM™-2 SingleQuotsTM Kit(Lonza, Switzerland),
fetal bovine serum(FBS : Gibco BRL, U.S.A.),
penicllin-streptomydn(Sigma, US.A.), antibiotic-antimycotic
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OIMXIZEES T ¢ :%"J;P ghsd 2 Stsiof 0jxls He
(Sigma, US.A), trypan blue(Sigma, US.A.), EZ-Cytox
(Daeilab, Korea), lipopolysaccharide(LPS : Sigma,
U.S.A.), hydrogen peroxide(H202 : Sigma, U.S.A.),
nitric oxide detection kit(Intron Biotechnology,
Korea), mouse cytokine milliplex map immunoassay
kit(Millipore, U.S.A.), LTB4 Parameter Assay Kit
(R&D systems Co., U.S.A.), dulbecco’s phosphate
buffered saline(D-PBS : Welgene, Korea), 1,1-
diphenyl-2-picryl-hydrazyl(DPPH : Sigma, U.S.A.),
2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS Sigma, U.S.A.), folin-Ciocalteu's
phenol reagent(Merck., Germany), gallic acid(Sigma,
U.S.A.). quercertin(Sigma, U.S.A.), sodium carbonate
(Sigma, U.S.A.), aluminum nitrate nonahydrate
(Sigma, U.S.A.), potassium acetate solution(Sigma,
US.A), (2,7)-dichlorodihydrofluorescin - diacettate
(DCFH-DA : Sigma, U.S.A.), Total RNA prep
kit(Intronbio, Korea), AccuPower CycleScript RT
PreMix(Bioneer, Korea), SYBR Green(Qiagen,
Germany). DEPC-DW(Bioneer Co., Korea)%-°]c}.
) 7] 7]

A%l 7]7]%= rotary vacuum evaporator(Biichi
B-480, Switzerland), freeze dryer(EYELA FDU-540,
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), deepfreezer(Sanyo, Japan), ice-maker
(Vision scientific, Korea), plate shaker(Lab-Line,
US.A), luminex(Millipore, U.S.A.), micro plate reader
(Molecular Devices, U.S.A.), flow cytometer(Becton
Dickinson, U.S.A.), Nanodrop(Thermofisher, U.S.A.),
Alpha Cycler 1 PCRmax(PCRmax, U.K.) real
time PCR(Qiagen, Germany)%-©|c}.
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D AR 32 NE
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==0| RAW264.7 X HUVEC MIZEOIIM LIEF K=
A

2000 miE gl 347 B3k BHFEE T F el
of| T27H(Bacillus subtilis) 2}, ZARF(Lactobacillus
platarum) & o] &3 E3hta s A3 sdoH(Fig.
-
Iy

M, 5% %3% freeze dryer®.
T4 71z3le "é‘ﬂ‘ﬂi %i%i}—zrr(fermentatlon
o3}, FMH) ¥4 2431 g(5~
20.26%)€ AL 4 1( T)ellA 145}”4
Aol 293 FEE SHG ] A8 A3l

Mixed herbs extract

Add MSG 5%

Add skim milk 5%

Add glucose 3%
v

starter inoculation 1%

Bacillus subtilis
starter |naculatlun 5%

2nd fermentatlon
(30°C, 72h, shaking)

4{ Add glucose 1.5% ]
[ Lactobacillus platarum }

[ ]
[ ]
[ ]
[ ]
[

1st fermentahon
(42°C, 48h, shaking)

Fig. 1. Mixed fermentation process of FMH.

) A3}t 2597}

(1) % polyphenol &3 24

FMH 1 mlel 50% Foiln-Ciocalteu’s phenol
reagent 0.5 mlE 7}ste] A-2o|A 387 ukS-A1 A
o}, ukS-gdo] Na2CO3 E3H8 1 ml¢l 75 ml
SR AR Egst 08T AAAA H,
14000 gol A 1087 AR E & Aeds Fsl
760 nm AN FFEE =A% = phenol
ke gllic acidE ETFEAZE °]%5}°4 A5
Al aet dEFE T

(2) % flavonoid ¥ &4

FMH 0.1 mls} 80% o5k 0.9 mle &3t £
E (0.5 mlell 10% aluminium nitrate®} 1M potassium
acetate 0.1 ml 2232 80% ©l&rE 43 mlS 7}3t
of Ao 40£ WHxst ¥ 415 nm IAeIA FF
=5 ZAsom. querceting o]-&3fe] A



EFFAoZRE FFE Tl
(3) DPPH radical &A% =4
FMH®] % s=71 1, 10, 100, 1,000(ug/ml)<]
TEZ 2 4 9 MAF e, okl L84l
71 0.2 mM¢] DPPH &<} 150 ust FMHE #7
100 p® &3kste] 37 CollA 3087 whs AlF L
S & 517 nm RN FEEE A
Aede] 2 FR5E 95929, DPPH &
Aol fxFozME Aetes Yo ¥AFES 4o
%tk 2 3 DPPH radical 248 (279 &%
A2 AR R <00/H2EY $EE)
< AAstsiH
(4) ABTS radical 27% =%

FMH®] %= %7} 1. 10, 100, 1.000(pg/mD) <]
TEZ 2 3 A FAAFHeH, ABTS 492
74 mM ABTS(2.2-azino-bis—(3-ethylbenzothiazoline
-6-sulfonic acid))¢} 2.6 mM potassium persulphate
£ Az f‘, ohavel] 35 b WhA|ke] ool
(ABTS - +)& FAAZ v 732 nmolM 3=
£ 3A34 %%E el 15 o3t Yo xS 3

]

=~

A3ty 3|AM% ABTS - + &8 150 plo} FMHE 72
ZF 5l Eeta, A2eA 1087 ukeA )
732 nm A FREE 23l FAksSS

4
5
T

RAW264.7 A E3%= 10% fetal bovine serum(FBS)
2} 1% penicillin-streptomycin®.® A" DMEM
|25 2185193 ©7, human umbilical vein endothelial
cell(HUVEC) AlZ¥= EGM"™-2 Medium EGM™-2
SingleQuots™ Kito® &% wjA 2 AH2s}led 37 C,
5% C02 27 o] FA=& Alxufel7]olA wies}
dom, 2-3d F7IZ A wiekste] AEE 213
3kt

4) Ax AEE A

96 well platee] RAW264.7 AME<2} HUVEC Al
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FZ 1.5%105 cells/well2 £F3Fe] 2447 b vj
o stoioh Ade 3] Aol MEE wjckioR
YAFG T, FMHE 22 1, 10, 100(ug/ml) 2 =
=2 A ste] o] 247 Fk v ksl i oF
% 10 pl®] EZ-Cytox & Hr}ste] A Eu]e7]
oA 30%7F Whs-AIFEE dhg F 450 nmell M &

Fxo] WstE SAste] d2del d3 Az S
£ WELER ZA

5) 8% &FH7}

(1) MEZ W nitric oxide(NO) A= A

96 well plateell RAW264.7 AMEZS- 1.5x105 cells/well

-“i'r—’f‘s}"% 2417wk whoF skt wiek A
2 wjofdoz wAsIE e, FMH 1. 10, 100
(ng/m)< ¥=9 1 pg/ml LPSE A #2)ste
ThAl 24217 Fot wieketsit) o] ¥ NI buffers
50 WA 7z wellell Hejsted 1087 el A W
3 &, N2 buffers 50 pl¥ 2+ welloll *g]star 10
Zb WA A Y WS 3 540 nm gl E
S A 5 el Hgt R eplgieh

(2) Al W cytokine A= =4

12 well plateel]l RAW264.7 M EZ 2x105 cells/well

ko] 2417 Fk wioF st wieF A
=g ooz gAstAom, FMH 1 10, 100
(ng/m)< ¥=9 1 pg/ml LPSE A #2)ste
L= P I 0 e S ) s L S B R S =
1,200 rpmell A 587 GAl ] ste] A& eI}
standardZ 96 well plated] 25 pl¥ EF3}L1 assay
buffer @ matrix buffer, antibody-immobilized beads
5 7k 25 uA 7ske] &gt & 2417 FoF Al
of|A] BH&-A17], washing 9% && o] §3}e] 2
3] s A2 3 25 ul9) detection antibody
< Jtste] 1A1ZE Bob AlolA wbSAl7| 2 ST}
2 25 119 Streptavidin-Phycoerythring 7}ated 30
B 5ok Aol A 9He-AI7] H washing $HE S
< o]&ste] 23] AAsisich A1H F PBSE 150
ul ¥ 5% 7t shakingdt ¥ LuminexZ o]&3}o]

A% A3E A ez EA8H.

ke
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(3) A= W leukotriene B4(LTB4)8 A= =4

12 well platesll RAW264.7 M ZEZ 2x105 cells/well
2 BFabed 24AI7E T3t ek shdeh wieF F A
2y wefd ez wAegien, FMH 1 10, 100
(ug/mD? =9 1 pg/ml LPSE 7 A3}l
oAl 24X17F Fob efeksbodtt o] 3 wiokdlE
1,200 rpmel M 587 Al ste] A AHsd
standard= 96 well plated] 100 W% €3 37 Cel
Al 907t HHeAIZiY whS- 3 washing buffers
o] g3ted 33 AlH zhlE & F 100 uld
detection antibodyE el A 37 TollA 60£3H
wh-eA) 7] 2 A F st el Al A & HRP conjugates
100 WA o 37 CTollA 3087 vHsA712 A4
gt = substrate reagent= 90 wl® do] 37 CollA
15%-7F vF&A) 713 50 pl9) stop solutions 37}st
o] ELISA reader’]E &3 450 nmelA F3=&
27389 on, standard curveS 71F0 2 A 3t

o2 EASGH.

(1) RNA &=

6 well platee] HUVEC M ZZ 106 cells/wellZ
EFske] 2417 ok whekslodet. wok & A2
wjofl o 2 wAstglen, FMH 1. 10, 100(pg/ml)
%59 1 pg/ml TNF-aZ 3 Ag)ste] oA
24X 7F ot wloFstodeh, HUVEC Al 2% PBSZ 2

A o]Z 5| easy blue 1 ml¢} chloroform 200 pl
Y7 vortexing 1= & 13,000 rpm, 4 CTelA] 10
T AR sidh I F A 400wt
binding buffer 400 pl& Aol 1% F<t vHE-Al
70 5wk 700 plE columnell F8ke] 13.000
pmel| A 302 Fet FAEE Fsidh Columnell
washing buffer AZ 700 ul ¥ 2 13,000 rpmelA] 30
% ZoF 94182 % washing buffer BZ 700 ul ¥
3 FdaA 948 gk Column 3b<-& Ep
tube2 A8 & columnol| elution buffers 50 pl
Y18 5o WAL F 13,000 rpmell A 1 F
b aleste] 329 total RNAE Bk

lo,

Moo o

o
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(2) ¢cDNA A

o3 A AH(reverse transcription) BF2-2 RT premix
kit®] mixture(reaction buffer, dNTPs mixture, RNase
inhibitor, stabilizer, oligo dT15 primer) S A}-&3}o]
total RNA 1 pge] == diethyl pyrocarbonate
(DEPC) A2l® el HF F3071 20wt I =
= 3lo] A7) o] 20 e ubg Egtll s A A
2 5 45 CollA 60 WH-s-A1A first-strand cDNAS
AT F 9B CollM 5 5t wAste] M-MLV
RTE £3A43 A7 o2 FA o] 2429 (DNAE
polymerase chain reaction (PCR)ol| Ab-&-3tith.

(3) FAA Ld=F 54

gAo] gha2xl cDNAS £F4]7)7] $I5}e] real-time
PCRE A83t% on, real-time A4 tubeell cDNA
1 ul, 2 primer 2 ul, SYBR Green 10 1, DEPC-DW
5ud ol o3t 7o] AsYstsict. 94 TellA b+
SF HES-sE o2 94 CellM 15%, 60 Tl 30%,
72 ColM 3025 403] uhE-3e] 28t o] ¥
AR WS gz v|sle] AAbsRg o,
AH-E primerd] sequence™= Table 13+ 7t}

Table 1. The Sequences of Primers in This Study

“Primer F/R* Sequences
GAPDH F GGCAAATTCCATGGCACCG
R TCGCCCCACTTGATTTTGGA
0CL5 I CGGGAGTACATCAACTCTTTGGA
R CAAGCTAGGACAAGAGCAAGCA
MCP-1 I GCTCAGCCAGATGCAATCAA
R CTTGGCCACAATGGTCTTGA
OXCL8 I TCTTGGCAGCCTTCCTGATT
R TTTCTGTGTTGGCGCAGTGT
0X3CL1 I TCACGTGCAGCAAGATGACA
R TCCTTGACCCATTGCTCCTT
[CAM-1 F TCTTCCTCGGCCTTCCCATA
R AGGTACCATGGCCCCAAATG
VOAM-1 I CCCTACCATTGAAGATACTGG
R ATCTCTGGGGGCAACATTGAC
KLE? F CCTCCTTGACGAGTTTTGITTTTC
R AAGGCATCACAAGCCTCGAT
eNOS F CTCATGGGCACGGTGATG
R ACCACGTCATACTCATCCATACAC

* T : forward, R : reverse



3. SAAE

A8 A3l= SPSS 24.09] unpaired student's T-test<}
ANOVAE AH8-3le] BAIAE 3kl 2 p<0.05, p<0.01
2 p0.001 A 2 F9948S AA A

1. ete e SHIt

1) % polyphenol & =4

Galhc acidE EFEAE slod FMHel A3}
= % polyphenol ¥#F& &AT A, 874+0.30
GAE/ge 2 vebsteh(Table 2)

2) % flavonoid &% =4

Quercetine TFEA R e FMHol| &A=
% flavonoid & A3 27, 1.83£0.19 mg/g
°2 vepdeh(Table 3).

Table 2. Total Polyphenol Contents of FMH

Sample Total polyphenol (mg GAE*/g)

FMH 8.74+0.30

The results were expressed as mean=S.D.
* Total phenol content was expressed as milligram of
galic acid equivalent (GAE) per gram of extract.

Table 3. Total Flavonoid Contents of FMH

Sample Total flavonoid (mg/g)

FMH 1.8340.19

The results were expressed as mean=S.D.

3) DPPH radical 2715 &4

FMH$¢ DPPH radlcal AL 243 43 1,
10, 100, 1,000(ug/ml) F=ollA 272 1.03+0.30%.
3.68+0.11%, 11.15+0.73%, 33 3+1.00%= vtelt. DPPH
radical 27459 2% o &Ae Zrb7} Uepdd
(Fig. 2).
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g. 2. DPPH radical scavenging activity of FMH.

FMH was incubated at 1, 10, 100, and 1,000 pg/ml
with DPPH solution for 30 mins. Activities were
determined by measurement of absorbance at
517 nm. The results were expressed as meant
S.D from three independent experiments.

Fi

4) ABTS radical 24% =4

FMH®] ABTS radlcal 2% AT A9 |,
10, 100, 1,000(ug/ml) H=ollM Z2t 2.42+0.23%.
4.64%0.26%. 11.08+0.61%. 43 66+0.14%2. veRt}, ABTS
radical 2A%9] 5 &2 Z7p7} el
(Fig. 3).
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Fig. 3. ABTS radical scavenging activity of FMH.

FMH was incubated at 1, 10, 100, and 1,000 pg/ml
with ABTS solution for 10 mins. Activities were
determined by measurement of absorbance at
732 nm. The results were expressed as mean*
S.D from three independent experiments.
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2. A-”JJ_AHKO 7<7H

RAW264.7 M Ee X A ZYZEE AT A3}
g ze] 100.00+2.96%2 ebtS W, FMH 1, 10,
100, 200 pg/mielA 22+ 106.85+3.33%. 109.36+2.43%.
103.7746.48%. 57.10£1.72% 2 ebgoh(Fig. 4A).

HUVEC MEZA HMTAZES =243 A3,
2o 100.00+219%= bt ), FMH 1, 10,
100, 200 pg/mlellA 22 99.77+0.82%. 99.75+1.37%.
99.96+1.16%. 73.16+1.91%= vFehgeh(Fig. 4B).
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Fig. 4. Cell viability of RAW264.7 cells and HUVEC
cells were treated FMH.

RAW264.7 cells and HUVEC cells were treated
by 1, 10, 100, and 200 pg/ml of FMH for 24 h.
Treated cells were exposed by EZ-Cytox for 30
min and then absorbance were measured at 450
nm using microplate reader. Cell viability were
calculated as percentage versus control. The result
were presented by the mean+S.D from three
independent experiments.

(A) RAW264.7 cell, (B) HUVEC cell
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==0| RAW264.7 X HUVEC MIZEOIIM LIEF K=
A

AEZ W NO BAH =A

RAW2647 AZ W NO AXFE 343 4
AAF-E 21.9242.80%. W22 100.00£2.12% 2
ehgt& o), FMH 1. 10. 100 pg/mlol A zHzt 8 45+
0.71%. 86.47+2.07%. 79.49+2.20% = »}EM UE—
ol Bzl vl oA b=t 1 p0.05, ** p<0.01
7ra7h Vebdek(Fig. 5).
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Fig. 5. Effect of FMH on NO level in RAW264.7 cells.

RAW264.7 cells were treated by 1, 10, and 100
pg/ml of FMH with 1 pg/ml LPS for 24 h.
Treated cells were exposed by nitric oxide detection
kit and then absorbance were measured at 540
nm using microplate reader. Level of NO were
calculated as percentage versus control. The result
were presented by the meanS.D from three
independent experiments (Significance of results,
* 0 p<0.05, **  p<0.01 compared to control).

2) NE W cytokine = =4
(1) Interleukin 1B(IL-1B)

RAW2647 A= W IL-18 HAHS &3 4
3}, AAFEE 46.05+0.82 pg/ml, 2T 123.34+3.27
pg/mlZ YebtS o, FMH 1, 10, 100 pg/mlel A
27 120.8521.52 pg/ml, 105.73£9.18 pg/ml, 97.01+0.51
pg/ml2 veht, 10, 100 pg/ml FxeolA o 2ol
vls] FA d=(* 0 p<0.05, ***  p<0.001) FA
7} ekt (Fig. 6).
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g. 6. Effect of FMH on IL-183 level in RAW264.7
cells.

RAW264.7 cells were treated by 1, 10, and 100
pg/ml of FMH with 1 pg/ml LPS for 24 h.
Treated cells were measured by mouse cytokine
milliplex map immunoassay kit. The result were
presented by the meantS.D from three independent
experiments (Significance of results, * : p<0.05,
#% p<0.001 compared to control).

Fi

(2) Interleukin 6(IL-6)

RAW264.7 M2 W IL-6 WA S A3,
A2 116.80427.32 pg/ml, T 151839.83+2593.07
pg/mlZ YebdS o, FMH 1, 10, 100 pg/mlolA
77y 106293.60+18652.25 pg/ml,  91706.27+9382.48
pg/ml, 81373.25+12175.46 pg/ml& el EL% =
oA 2ol vls] F9A4 d=(* ¢ p0.05, **
© p<0.01, *** ¢ p<0.001) ZHa7h ebdek(Fig. 7).

(3) Tumor necrosis factor a(TNF-a)

RAW2647 A E W TNF-a A %S A3 24,
AL 8088.67£174.67 pg/ml, TNZZE 1500533
+346.69 pg/mlE RS i, FMH 1. 10, 100 pg/ml
ol A Z+7h 14033.67+792.87 pg/ml, 12661.25+316.43
pg/ml, 11670.67+346.43 pg/ml= FERY, 10, 100 pg/ml
1"“5"11"1 dzzel Ble) fo4 =t 0 pC0.05,
""" p<0.01) 7ra7F vrebyteh(Fig. 8).
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Fig. 7. Effect of FMH on IL-6 level in RAW264.7
cells.

RAW264.7 cells were treated by 1, 10, and 100
pg/ml of FMH with 1 pg/ml LPS for 24 h
Treated cells were measured by mouse cytokine
milliplex map immunoassay kit. The result
were presented by the meantS.D from three
independent experiments (Significance of results,
* 0 p<0.05, ** ¢ p<0.01, *** : p<0.001 compared
to control).

18000

16000
14000
% 12000
*_3‘ 10000
2 8000
J 000
=z
F 4000

2000 I

0
Normal Control
Concentration (ug/me)

Fig. 8. Effect of FMH on TNF-a level in RAWZ264.7

cells.

RAW264.7 cells were treated by 1, 10, and 100
pg/ml of FMH with 1 pg/ml LPS for 24 h.
Treated cells were measured by mouse cytokine
milliplex map immunoassay kit. The result were
presented by the meantS.D from three independent
experiments (Significance of results, * : p<0.05,
# 0 p<0.01 compared to control).

3) NE W LTB4 WA =4
RAW2647 AE W LTB4 AAHS A3 A3}
AAFE 15062119 pg/ml, SHFRES 102.15+2.36
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pg/mlZ YebdS o, FMH 1, 10, 100 pg/mlolA
27+ 102.20£1.68 pg/ml, 76.19+2.15 pg/ml, 62.78+3.44
pg/mlZ vrEh, 10 100 pg/ml el A ozl
wla] o4 e 1 pd0.0L o p<0.001)
27} et Flg. 9).
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Fig. 9. Effect of FMH on LTB4 level in RAW264.7
cells.

RAW264.7 cells were treated by 1. 10, and 100
pg/ml of FMH with 1 pg/ml LPS for 24 h.
Treated cells were measured by LTB4 Parameter
Assay Kit. The result were presented by the
meanS.D from three independent experiments
(Significance of results, ** : p<0.01, *** : p<0.001
compared to control).

4 MZ W REA L6 £F

1) CCL5

HUVEC AME W CCL5 f4z ez
gt A3}, A2 013+0.05%. 0.
2 YebgS ), FMH 1. 10, 100 pg/mlel s 27}
1.0420.08%. 0.93+0.08%., 0.23+0.02%= L}E}L} 100
ng/ml FENA ol vla f-oA e
p<0.001) 7Ha7F vebstek(Fig. 10).

2) Monocyte chemoattractant protein 1(MCP-1)

HUVEC M= W MCP-1 31z} wezs &4
g A3, Zé"&%% 0.10+0.01%, W&+ 1.00+0.15%
2 YebgdS o, FMH 1. 10, 100 pg/mlel A 27t
0.99i0.09%, 0.79+0.05%. 0.50£0.04%2 e}, 10,
100 pg/ml F=olA iz vl +JA4 sl=

rulo

S JIN'

I+

Z7- 1.00
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Fig. 10.
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Fig. 11.

=0| RAW264.7 & HUVEC MIZEOIM LtEHH=
A

: p{0.01) a7 vebgek(Fig. 10).

o

Normal Control 1 10 100

Concentration (ug/mg)

Effect of FMH on CCL5 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1. 10, and 100 pg/ml
of FMH with TNF-a for 24 h. CCLb mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
mean=S.D from three independent experiments
(Significance of results, *** : p<0.001 compared
to control).

Normal Control

Concentration (ug/mg)

Effect of FMH on MCP-1 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. MCP-1 mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
meanS.D from three independent experiments
(Significance of results, * : p<0.05, ** : p<0.01
compared to control).

3) CXCLS

HUVEC M Z ¥ CXCL8 #4#} wazk

o =
= 34



g A3} AAEE 0.1020.01%, D22 1.0040.01%
2 YebtS @, FMH 1, 10, 100 pg/mlel A 27
1.02+0.04%, 0.98+0.05%, 0.50£0.03%2 “}eht, 100

p<0.001) #a7t vebget(Fig. 12).
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Fig. 12. Effect of FMH on CXCL8 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. CXCL8 mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
mean+S.D from three independent experiments
(Significance of results, *** : p<0.001 compared
to control).

4) CX3CL1

HUVEC A% ¥ CX3CLl Az w3lgs =
A%k Az}, AL 040£0.06%, HET-E 1.0040.02%
2 vebdS =, FMH 1. 10, 100 pg/mlolA 2+t
1.020.03%. 0.88+0.07%. 0.60+0.06%2 vFeht, 10,
100 pg/ml =M el B8l Fo4 e
(* + p<0.05, *** 1 p0.001) FH4a7F vebdeh(Fig. 13).

5) Intercellular adhesion molecule 1(ICAM-1)

HUVEC Al W ICAM-1 AA 23lgs =4
gt Az} AAFL 0.2420.12%. NES 1.00+0.12%
2 vebds =, FMH 1. 10, 100 pg/mlolA 2+t
1.13£0.07%. 0.55£0.01%. 0.41£0.02%2 e, 10,
100 pg/ml =M el B8l Fo4 e
(* 2 p<0.01, *** 1 p<0.001) FHAa7h Uebsek(Fig. 14).

12

08

06

04

0.2

Fold change (CX3CL1/GAPDH)

Fig. 13.

14

1.2

0.8

0.6

04

Fold change (ICAM-1/GAPDH)

0.2

Fig. 14.

S
(N}
Ho
By
e
0y
o
Obu
ey

I ‘
I wr
1 10 100

Concentration (ug/mg)

Effect of FMH on CX3CL1 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. CX3CL1 mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
mean+S.D from three independent experiments
(Significance of results, * : p<0.05, *** : p<0.001
compared to control).
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.
I .
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Concentration (ug/m)

Effect of FMH on ICAM-1 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. ICAM-1 mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
meanS.D from three independent experiments
(Significance of results, ** : p<0.01, *** :
p<0.001 compared to control).

6) Vascular cell adhesion molecule 1(VCAM-1)
HUVEC A W VCAM-1 -3A} wraeks =4

g A3,

AL (0.17£0.11%, 222 1.00+0.07%
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2 vebdS =, FMH 1. 10, 100 pg/mlolA 2+t
0.67+0.10%. 0.73£0.06%. 042+0.14%2 Fehdt, 100
pg/ml FEoA 2Ll vle) fJA A
p<0.05) #FA&7} vebsteh(Fig. 15).
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Fig. 15. Effect of FMH on VCAM-T mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. VCAM-1 mRNA
expression levels were measured by polymerase
chain reaction. The result were presented by the
mean+S.D from three independent experiments
(Significance of results, * : p<0.05 compared
to control).

7) Kriippel-like Factor 2(KLF2)

HUVEC A% W KLF2 +34 w3dgs =3
3 A}y, AT 2124022%, HETE 1.00:0.11%
2 vebdS =, FMH 1. 10, 100 pg/mlolA 2+t
0.74+0.03%. 1.74+0.09%. 2.35+0.01%= eht, 10,
100 pg/ml =AM el B8l Fo4 Sde
(* 1 p<0.05, ** = p0.01) F7F7F Yebsteh(Fig. 16).

8) Endothelial nitric oxide synthase(eNOS)

HUVEC AE W eNOS 47 wazs =4
g A3}, AL 3.6540.23%, N2 1.000.11%
2 vebdS =, FMH 1. 10, 100 pg/mlolA 2+t
0.60£0.16%. 2.01+0.04%. 2.42+0.01%2 Feht, 10,
100 pg/ml =AM el B8l F24 e
(* = p0.05, ** 1 p<0.01) 7 Yebeh(Fig. 17).
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Concentration (pg/mg)

Effect of FMH on KLF2 mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. KLF2 mRNA
expression levels were measured by polymerase
chain reaction. 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).
| I
10 100

Concentration (pg/mg)

Effect of FMH on eNOS mRNA expression
levels in HUVEC cells.

HUVEC cells were treated by 1, 10, and 100 pg/ml
of FMH with TNF-a for 24 h. eNOS mRNA
expression levels were measured by polymerase
chain reaction. 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).
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FMHl'%J}l 10, 100 ug/ml‘ﬂ]/ﬂ 27 106.85+3.33
109.36+2.43%, 103.77+6.48%% vteld=H(Fig. 4A).
HUVEC M ZeM Al zAE4S 343 A3 FMH
1. 10, 100 pg/mlolA 22t 99.77+0.82%. 99.75+1.37%.
99.96+1.16% 2 ‘Iebeh(Fig. 4B). o]2H Ao
T2 3% sxolAM s Aoz FelEgih
I8 2 F MAE 25 FMH 200 pg/ml ¢]42] =
AAME 80% elste] WEES Bl

FMHell 24131= % polyphenol &=k 8.74+0.30
GAE/go 2 vebton (Table 2), % flavonoid &
2 A% A} 1834019 mg/geE Yebgth
(Table 3). o]2% FMHelx dAbs}E2 o] So]9)
= As A ol

FMHS =% 1, 10, 100, 1.000(ug/mD 2 84
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A17]32 DPPH assay$®} ABTS assayS A]3)3}edc]
Y DPPH radical £4%3 ABTS radical &7%
2 55 =39 /15 Rgoh(Fig 2. 3). o 2
#2 & o FMH7F sHtdss Jepls ez
Atz Edh

RAW264.7 AE Wl NOAA =S =43 2}
Age 28 FxelA izl ws F94 S+
a7k Jebdeh(Fig. 5). IL-18 AA =S A3
A3} 10, 100 pg/ml =4 2ol 15 TA
A Sl At Jebdka(Fig. 6), IL-6 A=
B 5EA szl ws f94 Sl z}iﬂ
vehgom (Fig. 7). TNF-a A4 -2 10, 100 pg/ml
TEANAM 2ol vl FoA4 e AL e
woh(Fig. 8). LTB4= 10, 100 pg/ml x4 =
Z3o w8l #94 A FarF Jepdoh(Fig. 9).
et FMHE A2 W 395 242 sk e
2 Az

GAPDHE: $74F dz 23] AgelA o %
Azre) S 7Fow A 1A & &

HEga LR Chemoklne

L g T5F Y G Fo3 9&E &
AL v she] FoFdA ot Aolol Tefsl=
= AR 2 AgdAM ZA3 CCL5, MCP-L,
CXCL8, CX3CL12 chemokineel 43, ICAM-1,
VCAM-12 A zAgEA 2, 973 27] A
F gz goagd

HUVEC A2 W CCL5 4 wdzgs =4
3 A3} FMH 100 pg/ml =4 ozl u)s)
T4 sl A JeRdek(Fig. 10). AlE W
MCP-1 4z e =ke 10, 100 pg/ml 2ol A
dzel vls f94 A At Jehte
(Fig. 11). CXCL8 f-A#+ w&dake 100 pg/ml %

A

rl

-

SollM Azl vlE FA e ATt el
H(Fig. 12). CX3CL1 fAA whale
FEAA Azl wa £94 e A

(Fig. 13), ICAM-1 312} ¥& =2 10, 100
ng/ml FEAA Wzl vs F94 e Fa
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7} vebt 2 (Fig. 14) VCAM-1 $A=F o
100 pg/ml =AM Szl nls) ﬂ
7r2:7F Yebsteh(Fig. 15). KLF2 $-47} o
10, 100 pg/ml Fx=ell A thztel vlal] F24
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1. FMHE 874030 GAE/g9] polyphenol &zt
1.8340.19 mg/ g9 flavonoid &S Yehygle
o], DPPH ¥ ABTS radical £2A% < F=9&
Hoz F7HIAH

2. FMHE NO2H IL6 44 % BE FxoA o
Z3ol Bl A Al AFAaAFeH, 1L-16,
TNF-a, LTB4 A3 10, 100 pg/ml ol
A Azl wlE 524 A AFERAIF

3. FMH+= CCL5, CXCL8, VCAM-1 4 #&

£ 100 pg/ml FEoNAM ol s F24
A ZtaAFem, MCP-1, CX3CLL, ICAM-1
FAA HeEkS 10, 100 pg/ml FEAM iz
2ol vl f-24 oAl AR =3 KLF2
9} eNOS -4z wadzS 10, 100 pg/ml &5
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