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| ABSTRACT |

Research of the Anti-inflammatory Effects of Forsythiae Fructus and
Lonicerae Flos Ethanol Extracts

Hyo-Kyung Ryu!, Min-Jae Jung? Yu-Jin Choil,
Seung-Jeong Yang!, Seong-Hee Cho!
Dept. of Korean Gynecology and Obstetrics, College of Korean Medicine,
Dong-Shin University
’Pyeong-Dong Korean Medical Clinic

Objectives: The purpose of this study was to investigate the anti-inflammatory effects
of ethanol extracts from Forsythia viridissima Lindley's fructus and Lonicera japonica
Thunbergs flos in vitro, which has been frequently used in inflammatory diseases.

Methods: In this experiment, the anti-inflammatory effects of ethanol extracts
from Forsythia viridissima Lindley's fructus and Lonicera japonica Thunberg's flos
were evaluated by checking the following substances of LPS-activated Raw?264.7
cell: Prostaglandin E; (PGE,), Nitric oxide (NO), Cyclooxygenase-2 (COX-2), inducible
Nitric oxide synthase (iNOS), Interlukine-18 (IL-18), Interlukine-6 (11-6), Tumor
necrosis factor-a (TNF-a), mitogen-activated protein kinase (MAPK), Inhibitor
of kappa B-a (IxBa). Nuclear factor kappa B (NF-kB). And additionally measured
reactive oxygen species (ROS) and free radicals to check the antioxidant effect of
ethanol extracts from Forsythia viridissima Lindley's fructus and Lonicera japonica
Thunberg's flos which affect inflammatory responses.

Results: As a result of measuring anti-inflammatory efficacy. PGE2. NO. IL-1B8,
IL-6, TNF-a production amounts were reduced in the ethanol extracts from Forsythia
viridissima Lindley's fructus and Lonicera japonica Thunberg's flos groups compared
with the control group, and decreased the amount of COX-2 mRNA, iNOS mRNA
gene expression. Kxpression of MAPK (ERK, JNK, p38) pathway was decreased.
Expression of IxBa was increased and NF-kB was decreased. It is demonstrated
that ethanol extracts from Forsythia viridissima Lindley's fructus and Lonicera
Japonica Thunbergs flos, by reducing NF-xB, regulate the expression of the inflammatory
genes and reduce the inflammatory mediators. Ethanol extracts from Forsythia
viridissima Lindley's fructus and Lonicera japonica Thunberg's flos also decreased
ROS production and free radicals, which shown to have antioxidant efficacy and
influence anti-inflammatory effects.

Conclusions: These data suggest that ethanol extracts from Forsythia viridissima
Lindley's fructus and Lonicera japonica Thunbergs flos can be used to treat various
inflammatory diseases.

Key Words: Forsythiae Fructus, Lonicerae Flos, Ethanol Extract, Anti-inflammatory Effect
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Phosphatase inhibitor cocktail(Sigma Co.,
U.S.A), Total RNA prep kit(Intronbio,
Korea), ECL solution (Intronbio, Korea),
EZ-Cytox(Daeil Lab., Korea), NE-PER™
Nuclear and Cytoplasmic Extraction Reagents
(Thermo Co., U.S.A.), AccuPower CycleScript
RT PreMix(Bioneer, Korea), NO assay kit
(Intronbio, Korea), Primer ACTIN, iNOS,
COX-2(Bioneer, Korea), PGE»(Prostaglandin
E2) ELISA Kit(R&D systems Co., U.S.A.),
Luminex Kit(Merck Co., U.S.A.), SYBR
Green(Qiagen, Germany), Primary Antibody
ERK, JNK, p38, IxBa, NF-kB, Actin(Cell
signaling, Danvers, MA), Peroxidase IgG
(Immuno Research PA, USA) 5% A%
st

371 7

245 717]= High-performance liquid
chromatography(shimadzu corp, Japan),
Mini-Protean tetra Cell(BIO-RAD Co.,
Japan), Rotary vacuum evaporator(EYELA,
Japan), Extraction heating mantles(Misung,
Korea), Freeze dryer(IlShinbiobase, Korea),
Clean bench(Vision scientific Co., Korea),
Autoclave(Sanyo Co., Japan), Vortex mixer
(Vision scientific Co., Korea), Micro centrifuge
(Hanil scientific, Korea), Deep-freezer
(Sanyo Co., Japan), Ice-maker(Vision
scientific Co., Korea), Plate shaker(Lab-Line
Co., U.S.A.), Micro plate reader(Molecular
Devices Co., U.S.A.), Nanodrop(Thermofisher,
U.S.A.), Alpha Cycler 1 PCRmax(PCRmax,
U.K.), Real time PCR(Qiagen, Germany),
Chemidoc(Vilber Lourmat, France), Optical
microscope(Carl ZEISS, Germany) s=
AH-g-319d .

2. %

D As &

A 30 g =23 30 gl &7 0%
EtOH 500 ml& ¥ 100TelA 3A12F &5
ot F&5 3 5 o F#A L rotary vacuum
evaporators o83 7t T3
% LNS freeze dryer® 72 Az}
o] FVL+ 6.53 g, LJTE 881 g9 &
AR, 2ALE YFaeA 80CT=Z B
st Ao 223 FEE FFHF
3| A8 AHg-aksd .

2) High-Performance Liquid Chromatography

(HPLC) =4

FVL% LJTY AzEA E4E& $18)
I&AA AR TH I 77 E AHE-EF
geom, A3 Agilent eclipse Plus C18
(250%4.6 mm), 5 umE A& ch
£ 1 ml/E AR FY#HL 10 plez
AAstgom, 0-45 7 A £ 0-90%
s} B 49 10-100%2o2 $2dA4 S A
Astdw. FVL 4 Al, Ax water, B&
acetonitriles AH8-3tl o, LIT #A4 Al.
A+ 0.1% formic acid, B& acetonitriles
AHS-3lA . o] ¥, FVL2 280 nm, LJT
£ 330 nme] e A A AL &5
ZA skt

3) Raw264.7 M= wloF

Raw264.7 cell= 10% fetal bovine serum
(FBS)<} 1% penicillin-streptomycin . =
zA" DMEM wiA| & AH&-3] 37C. 5%
CO7F FA== HxE wick7] 2 wfFa}
gom, 2d F7|Z AW weksted A
= A3t

4) Ax =g =3

Raw?264.7 cell2 96 well plates] 5x10°
cells/well2 FF3}o] 2447+ FoF wlok
stde. GFEAEE

serum free media®ll
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3|3t AElstdot. FVLE LITE 1.
5, 50, 100 pg/ml =2 AHg3sle] thA
24A17F Ft whekstdeh. wiek ¥ 10 ul
2] EZ-Cytox &9d& H7Fs| 371C, 5%
CO7t FAIHE Al E wick7]el A 1A 7
WS- A ok W3 3 450 nmell A 9] &
= WIS FA BT A Ax
AEES WEEE A 3

5) a-diphenyl-B-picrylhydrazyl(DPPH)

radical 274% =3

DPPH radical &7% ZA2> FVL,
LJTY #%F =7} FVL< 1, 5, 50 pug/ml,
LJTE= 1, 5, 50 pg/mle] 5= 3 A A
How, oegd &7 02 mMe
DPPH &9 150 ple}t FVL, LITE 7
100 pl¥ &33te] 371TCAA 308 5
AT 9 & 517 nmel A 2] &

CAEAe] QrFe

#912m, DPPH 4]
Nets Heo] BAGS
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6) Al W reactive oxygen species(ROS)
A &4

Az W ROS FAS $sted 2, 7-
dichlorofluorescin diacetate(D CF-DA)E °]
43199}, Raw264.7 cellS 1.5x10° cells/well
o] =7 12 well plateol]l ¥F3}ed 242]17F
st wieF sk FVLE LJT 1, 5, 50
pg/mlet LPS 1 ul/ml& 37 A= 5,
2417t F<F 37C, 5% CO7F A=+ Al
X v eF) el A vl ekakdet. wl ek 3, 2,000
rpmell A 587 A4 BEs 2 AE2E
2171 PBSZ 23] M43t 5, DCF-DA

o Foleh @4 F A7he PBS

Z Yol 1,200 rpmel A 5E7F HAR
£ 3 ¥ AFdE A A HA] PBS
400 plE FHAA FAE EA7E A}

7) Prostaglandin Eo(PGE,) A4 &A

PGE.; & &A317] $13ted PGE, assay
kit o] &3tk Raw264.7 cell& 1x10°
cells/welle] =7l 24 well plateell ®3}
o] 2417k Wi ek3tsiet. FVL# LITE 1,
5 50 ng/ml =2 A= 1Az ¥+ LPS
1 ng/ml& A= st oAl 244 7F 53k
37C, 5% CO7F fAI=+& M E wlok7]
2w eFstodet. vl ek . ARk 13,000
rpmell A 104 A4 EElste] £33
96 well platee] A=< 150 ple} primary
antibody 50 plE ¥ Aol A 147k 1t
SA A vbS- % conjugate 50 plE F7}
dlo] Ao A 2417 uE-S-A|FE plateo]
e Aok w23 washing bufferE el
A 33] AlA zhed & Ao M F
substrate solution 200 pl& A7}sked Ad-2
ol A 304 ¥H-S-AIFH . 8-S = stop solution
100 plE #7Fsted ELISA reader’] S ol
43 450 nmeNAM Y FFE=E FAFA L
v, standard curve® 7|FoE ZHIE I
Bkl

8) Nitric oxide(NO) A =4

NOE &437] $18ted NO assay kitE
o] &-3sldrt. Raw264.7 cell 1x10° cells/well
o] = A 24 well plateoll 3= 24417+ F<t
v ofstodel, FVLe} LJTE 1, 5. 50 pg/ml
=52 A 1Azt & LPS 1 pg/mlE
A2l stdet. ohA] 2447 FoF 37C, 5%
CO; 7ol FAHE AlZ k7|2 wl
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oFatsdcth. mieF 3 AEdEt 13,000 rpm
oA 10 A E23ted A3 96
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¢} N2 buffer

=
2% dze 21 A9 NO A4
2 9

9) Real-time PCR analysis

Cyclooxygenase-2(COX-2) mRNA, inducible
nitric oxide synthetase(iNOS) mRNA
AAFE FA37] 98l PCR kit A
3t5 Tk Raw264.7 cell& 5x10° cells/well
o] = A 6 well plateol] EF3}o] 244 7F
&3t eksiedel. FVLE LITE 1 5, 50 pg/ml
=2 A 1Az & LPS 1 pg/mle
A2k el. oAl 24417 F9F 37C, 5%
CO, 271l A== AlZE wjck7]elA
i ekstdet. wMeF 5 wiAl= AR AA
3} phosphate buffer saline(PBS)i 33]
A A 2] & Al stdeh. A 3, cell lysis
bufferE 1 ml¥ e E§3t % chloroform
<+ 200 ul¥ H7bE| GA] £k o) &
13,000 rpmell A 108 44152 £ 400 ple
AZHE 3]43}e] binding buffers 400 ul
A o] &3+3le] columnell FY3t A

Al22)sl9d o). columne washing buffer A

Z 700 pl® do] LUAEE] 3T washing
Mﬂm8€7mLmﬂ%ﬂ-%ﬁ%ﬂﬂlﬂ
elution buffer 50 pl& ¥ LA E= 3}
o RNAE FE3o. A AH(reverse
transcription) ®F&< RT premix(reverse
transcriptase, reaction buffer, dNTPs,
dT20 primer, stabilizer)ell total RNAE
1 ng A7Vt diethyl pyrocarbonate
(DEPC) AM#" F7-E 3]}— ‘:'547}
20 p7k HF == Arbstodd. o] EFA S
42 5 2.000 rpmell A 527 44 A
3l 45T heating blockell A 60 HHg
AlA  first-strand ¢cDNAS A st
f>li THAl 95°Cell M 5 wH3AIA M-MLV

234347 3 A 9235 cDNA
% PCROﬂ A8+l gAdol sz
cDNAS Z=Z1]7]7] HEH real-time PCR
< A3t o™, real-time A4 tubeol
¢DNA 1 ul, Z primer 2 ul, SYBR Green
10 ul, DEPC-DW 5 pl¥ Yo o33}
7ol zgstA. 95TelA 5x Fg
denaturations ¥€°o7 9L 62.5TCelA

30% F<t primer®] annealing ¥ A%

HAE s o] T fAA Hd
Fe dxTol vt AAksis]on, o
A 3ol A3 primer:= Table 13 #ot.

Table 1. The Sequences of Primers for Real-Time PCR

Primer F/R* Sequences Slze (bp)
%2 F AACCGCATTGCCTCTGAAT 0
R CATGTTCCAGGAGGATGGAG
NOS F CGAAACGCTTCACTTCCAA o
R TGAGCCTATATTGCTGTGGCT
F AGGGAAATCGTGCGTGACAT
ACTIN R TCCAGGGAGGAAGAGGATGO %

*F : forward, R : reverse
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10) Cytokine(IL-18, IL-6, TNF-a) A
A &4

Cytokine AMAHFE ZFA37] 93k
luminex kitE o]-&3td=. Raw264.7 cell
& 1.5%10° cells/welle] =7 12 well plate
of EF3ke] 24417 wekatedch. FVLI
LJTE 1. 5, 50 pg/ml =2 A& 14
7+ & LPS 1 pg/ml& Agstidet. g4
24A1 7 F¢F 37C, 5% CO7F FAIH =
Ax w712 wiekstde. Wik 3
13,000 rpmell A 1022+ 44 ®a A
ZHT LA sk T. 535 96 wellel] A
293} appropriate matrix solution 25 pl
Y3 AF2olA 18417 HEAI A vk &
plateel S+ Al9F> ™|l washing
bufferS geiA 33 A2 zhd& 23l
o} A2 F detection antibody 25 ulE A7}
slod AF2o| A 1AIZF HESAI A HES &
plateel] streptavidin-phycoerythrin 25 ul=
A7Fsle] Aol A 30+ WhS-AIFTE HbS
% plate] AT A9k W] washing
buffers deolA 33] MA 244E 283}t
Ak Az 3 PBS 125 s 7 wellel
Y2 % Juminex reader”]E 3 standard
curves 71Eo® ZAAE R

11) Western blot T2 s =4

Raw?264.7 cell & 6 well platee] 5x10°
cells/well”® seedingdled 24417+ 5ot il
kst FVLE LJTE 1. 5, 50 pg/ml
TE2 AP 1A ¥ LPS 1 pg/mls A
23t} oA 24A17F <t 37C, 5% CO;,
7b FAEE AE wfek7ledlA ul ket
wj¢} = RIPA buffer =+ NE-PER™

nuclear and cytoplasmic extraction reagents

o] 100x protease inhibitor cocktail T,
phosphatase inhibitor T, MZS “eolA
lysis Zlefate] hild 25 zlefalolc).
10% gelell SDS-PAGE %3} % poly-vinyl
difluoride(PVDF) membraneel transfer
28] & extracellular signal-regulated kinase
(ERK), c-Jun N-terminal kinase(JNK),
p38+% first antibody 1:1000, inhibitor of
kappa light polypeptide gene enhancer
in B-cells alpha(IxBa), nuclear factor
kappa-light-chain-enhancer of activated
B cells(NF-xB)+ first antibody 1:500
4°C overnight, A29llA secondary antibody
1:8000, enhanced chemiluminescence(ECL)
detection reagent® 34 A u-&& 3
sk,

3. BAAH

As A= SPSS 18.09] ANOVAs}
unpaired student’s T-testE Al&3le] &=
AA=E st 10.001, 2€0.01 = K0.05

SFolA 1 folAE AR
m A% A

1. HPLC &#A

1) FVL

Awe] AZAJEQ arctigenines #A 8k
A3}, FVLelE 38.81 mg/Z2] arctigenin
o] &= eldsdek(Fig. 1).

2) LJT

Fo3ke] A ZAJE-2l chlorogenic acidE
A8 A, LITel= 154.07 mg//9
chlorogenic acid”} &= el eH(Fig. 2).
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Fig. 1. HPLC chromatograms of arctigenin.
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Fig. 2. HPLC chromatograms of chlorogenic acid.
A : standard, B : LJT
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2. X AEE 100.56£0.43% 2 “eprem, LITE 1. 5,
AR 100.0040.83%, 3= 57.8241.27%. 50. 100 pg/ml “s=ollA 2+ 100.90+0.50%.

FVL2 1. 5. 50. 100 pg/ml F=NA z2¢ 100.25£0.33%. 97.50+1.64%. 76.00+4.72%
100.17£0.12%. 100.21£0.01%. 100.45£0.74%. 2 vebgek(Fig. 3).

120 -

100 |
80 |
| #it#

40 {

20 |

0 — 4 + s

1 5 50 | 100 1 | 5 50 | 100
FVL LT

Cell vialility (% of Normal)
@
3

Normal | Control

Concentration (ug/ng)

Fig. 3. Cell viability of FVL and LJT in Raw264.7 cells.

Raw264.7 cells were treated with FVL (1, 5, 50, and 100 pg/ml), LJT (1, 5, 50, and 100 pg/ml),
and LPS (1 pg/ml) for 24 h. Cell viability was measured using a WST assay. Each data represents
the mean+SD from three independent experiments.

### p(0.001 compared with the normal group and ***p<0.001, **p<0.01 compared with the control
group.

3. A3t 254Ut elgkon, LIT+ 1. 5, 50 ug/ml s=elA
1) DPPH radical &71% &4 1.17£2.07%, 6.07£2.00%, 62.11+5.99% =
FVL2 1, 5, 50 png/ml F=oA 27 veht FVLE LJT 2% DPPH radical 4271

3.3142.33%. 6.59+0.53%. 20.63+0.60% = % 9 =A< TP ekt (Fig. 4).

80
70
60 -
50
40 -

30 |

DPPH radical scavenging activity (%)

20
10 I .
1 | 5 | 50 1 | 5 | 50
FVL uT

Concentration (ug/mf)

Fig. 4. DPPH radical scavenging activity of FVL and LJT.

FVL was incubated at 1, 5 and 50 pg/ml LJT was incubated at 1, 5 and 50 ug/ml with DPPH
solution. Activities were determined by measurement of absorbance at 517 nm. Each data represents
the mean+SD from three independent experiments.
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4. A £ 9 ROS &A

AR 951+4.17%, NET-2 100.00£3.94%,
FVLE 1. 5. 50 pg/ml ¥ =oA Z7
91.96+0.39%. 86.27+0.15%. 76.47+1.52%
2 Yepgten, LITE 1, 5, 50 pg/ml %

120

100

ROS production (% of Control)

Normal | Control 1 |

= A Z+7+ 101.58+1.33%, 85.38+1.99%,
65.72+3.95% % el LJT 1 pg/mlEs
ALt BE FolA FHAsE AFS 2

9ok (Fig. 5).

i
Bn e
60
40
20 -
5 | 50 1 5 | 50
FVL LJT

Concentration (ug/mg)

Fig. 5. The effects of FVL and LJT on ROS production in LPS-stimulated Raw264.7

cells.

Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 ug/ml) for
1 h. followed by co-incubation with LPS (1 pg/ml) for 24 h. Level of ROS production was
examined by FACS. Each data represents the mean+SD from three independent experiments.

#2% p¢(0.05 compared with the normal group and ***p<0.001, **p<0.01, *p<0.05 compared with

the control group.

5. Enzyme-linked immunosorbent assay

1) PGE;

A4+ 0.01£0.00 pg/ml, HEFS
10603.57+842.09 pg/ml, FVL= 1, 5, 50
ug/ml =l A Zh7t 9598.67+1224.67 pg/ml,
9221.97+66.59 pg/ml, 6051.15+66.59 pg/ml
2 vepgton, LJTE 1. 5, 50 ng/ml =0
A 27} 7992.46+181.97 pg/ml. 7890.02+420.88
pg/ml, 7603.17619.05 pg/mlZ ‘iepht
FVL¥} LIT B& oA s A
+ B (Fig. 6).

2) NO

A2 6.8515.31%, W3- 100.00+2.25%,
FVLEe 1, 5, 50 pg/ml =A™ Z7
103.94+0.39%, 98.19+0.66%, 88.200.79%
o2 Yepgen, LITE 1, 5 50 ng/ml

Fxo Al 27 109.08+2.02%, 85.65+2.71%.
64.52+4.55% =2 vtebt FVL 1. 5 peg/ml
oF LIT 1 ng/mls A& 25 ol A
frelstAl AFastad ek (Fig. 7).

6. mRNA 23

1) COX-2

AAES 0.01£0.01, HF222 1.00+0.00.
FVL2 1. 5. 50 pg/ml F=olA z+zt
0.94+0.05. 0.94+0.06, 0.85+0.07=2 v}ebyt
ow, LJTE 1, 5, 50 ng/ml =™ 7zt
7+ 0.99+0.07, 0.73+0.12, 0.61£0.042 }e}
U LIT 1 pg/mlE A3 2E FZoA
ZHasle 43S B9 (Fig 8).

2) iNOS

AL 0.33+0.18, 22 1.00+0.00,
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FVLE 1. 5, 50 pg/ml FxolA 77 7+ 1.07+0.01, 0.95+0.10, 0.40+0.152 }e}
0.93+0.17, 0.92+0.09, 0.88+0.072 }e}ut v FVL3 LJT 50 pg/mlell A vt 7438}

ow, LJT+ 1. 5, 50 ng/ml s=llA # = A%E 2AH(Fig. 9).
14000 -
12000 i
& 10000
5 " * -
© 8000
8 *n
3 e000
e
5
5 4000
g
2000
0 |
Normal Control 1 5 50 1 5 50
FVL LJT

Concentration (ug/mg)

Fig. 6. The effects of FVL and LJT on PGE: producion in LPS-stimulated Raw264.7
cells.

Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 pg/ml) for
1 h, followed by co-incubation with LPS (1 ug/ml) for 24 h. Production of PGE,; was measured
using a ELISA. Each data represents the mean+SD from three independent experiments.
##0.01 compared with the normal group and **p<0.01, *2<0.05 compared with the control group.

120
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Fig. 7. The effects of FVL and LJT on NO production in LPS-stimulated Raw?264.7
cells.

Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 ug/ml) for
1 h. followed by co-incubation with LPS (1 pg/ml) for 24 h. Production of NO was measured
using a griess reagent for nitric oxides. Each data represents the mean+SD from three independent
experiments.

#2# p<0.001 compared with the normal group and ***p<0.001 compared with the control group.
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Fig. 8. The effects of FVL and LJT on COX-2 mRNA expression in LPS-stimulated

Raw?264.7 cells.

Raw?264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 pg/ml) for
1 h, followed by co-incubation with LPS (1 ng/ml) for 24 h. Level of COX-2 mRNA expression
was examined by real-time PCR. Each data represents the mean+SD from three independent

experiments.
### pC0.001 compared with the normal group and **p<0.01 compared with the control group.
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Fig. 9. The effects of FVL and LJT on iNOS mRNA expression in LPS-stimulated
Raw264.7 cells.
Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 ug/ml) for
1 h, followed by co-incubation with LPS (1 png/ml) for 24 h. Level of iNOS mRNA expression
was examined by real-time PCR. Each data represents the mean+SD from three independent

experiments.
##0.01 compared with the normal group and **p<0.01, *2<0.05 compared with the control group.

7. Cytokine level £ A BE LA FAdEE A%E
1) IL-18 2o (Fig. 10).
AAFL 3.20+0.00 pg/ml HELE 2) 1IL-6
124.74+7.81 pg/ml, FVL 1, 5, 50 pg/ml % A2 2.68+0.86 pg/ml, HFET2 35042.93
ZollA Z+7t 132.62+14.47 pg/ml, 120.76+0.62 +2478.71 pg/ml, FVL= 1, 5, 50 pg/ml ¥ X%
pg/ml, 84.21t4.71 pg/mlE ey or, ol A 27} 23422.05£2309.40 pg/ml, 23238.63

LITE 1 5 50 pg/ml s=eA 77+ +56.03 pg/ml, 22422.05+349.20 pg/ml=
120.27+6.04 pg/ml, 103.57+3.58 pg/ml, 78.28+ vebtem, LITE 1 5 50 ug/ml =
2.40 pg/mlZ “eht FVLeF LJIT 1 pg/ml Al ZF7F 32057.20+1578.06 pg/ml, 30271.71
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+1023.53 pg/ml, 28910.16+2560.41 pg/ml
2 Yehd FVL LIT 28 ZelA 3
A8k 43S BH(Fig. 11).

3) TNF-a

A 1232343354 pg/ml, W2
1246.81£96.92 pg/ml, FVL= 1, 5, 50 pg/ml

ol A] 27 924.66+126.89 pg/ml. 894.93+5.93
pg/ml, 759.21+9.36 pg/mlE }Ebyt o,
LJT+ 1, 5, 50 ng/ml sxelA Z7
750.62+53.32 pg/ml. 718.07+74.21 pg/ml.
691.01£16.39 pg/mlZ “teh} FVL LJT
EE ol AHashe ek Bolek(Fig. 12).

140
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Nurmal Control

IL-1p level (pg/me)

Concentration (ug/mg)

Fig. 10. The effects of FVL and LJT on IL-18 level in LPS-stimulated Raw264.7 cells.
Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 pg/ml) for
1 h, followed by co-incubation with LPS (1 pg/ml) for 24 h. Level of IL-13 was measured
using a luminex multiplex assays. Each data represents the mean+SD from three independent

experiments.
##p(0.01 compared with the normal group and **p<0.01, *2<0.05 compared with the control group.
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Fig. 11. The effects of FVL and LJT on IL-6 level in LPS-stimulated Raw264.7 cells.
Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 pg/ml) for
1 h, followed by co-incubation with LPS (1 ug/ml) for 24 h. Level of IL-6 was measured using a
luminex multiplex assays. Each data represents the mean+SD from three independent experiments.
##2 n¢0.001 compared with the normal group and ***p<0.001, **p <0.01, *p<0.001 compared with
the control group.
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Fig. 12. The effects of FVL, LJT on TNF-a level in LPS-stimulated Raw264.7 cells.
Raw264.7 cells were pre-treated with FVL (1, 5, and 50 pg/ml), LJT (1, 5, and 50 pg/ml) for
1 h, followed by co-incubation with LPS (1 pg/ml) for 24 h. Level of TNF-a was measured
using a luminex multiplex assays. Each data represents the mean+SD from three independent

experiments.

##2 p((.001 compared with the normal group and ***p<0.001, **p<0.01 compared with the control

group.

8. Protein expression

1) ERK

AL 0.4420.07, 22 1.00+0.03,
FVL2 1, 5, 50 ng/ml F=elA 77+
0.90+0.03, 0.840.01, 0.65+0.012 v}ebk
o, LITS 1, 5 50 pg/ml 5=l 7
7+ 0.63+0.04, 0.65+0.01, 0.69+0.04% b}
FVLZ LIT 2& ZolA #osA 74
&9 oH(Fig. 13).

2) JNK

AT 0.050.09, W22 1.00+0.06,
FVLES 1, 5, 50 pg/ml sx=A 27
1.00£0.04, 0.99+0.01, 0.95+0.002.2 }e}
weorn, LITE 1, 5, 50 ug/ml 5 =olA
Zkzb 1.0040.02. 0.95+0.07, 0.82+0.03..2
Yeht FVLE LIT 1 pg/mlE A 93 =
£ oA Fasle A B3ok(Fig. 13).

3) p38

AL 0.00£0.00, 2L, FVL
1, 5 50 pg/ml =14 Z+7+ 1.00+0.02,
0.87+0.02, 0.84+0.04% Jepdon, LITE=

1. 5 50 pg/ml F=oA 727+ 0.81+0.02,
0.80+0.01, 0.72+0.022 ekt FVL 1 pg/ml
£ A9 BE Tl Hise AFS
B3 o}H(Fig. 13).

4) IxBa

AL 6.46%0.14, 22 1.00+0.02,
FVLE 1, 5 50 pg/ml =X 44
6.56+0.51, 7.56+0.03, 9.05+0.012 v}epwt
ow, LJTE 1, 5, 50 ng/ml =A™ =zt
7+ 9.67+0.18, 9.68+0.07, 10.75+0.142 }+
el FVLS} LIT BE FolA §2517
Z7}sks oH(Fig. 13).

5) NF-xB

AL 0.00+0.00, W22 1.00+0.02,
FVL2 1, 5, 50 pg/ml XA 27
0.84+0.04, 0.75+0.03, 0.63+0.042 v}ebyt
ow, LJTE 1, 5, 50 ng/ml sx=olA 7t
7+ 0.48+0.02, 0.45+0.01. 0.33+0.03.2
el FVLS} LIT BE FolA §2517
7+ A5 oH(Fig. 13).
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p-INK/tINK protein expression p-ERK/TH-ERK protein expression

p-p38/t-p38 protein expression
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A= B3 S g,

wEbA 2 ATl e 2 HEARE
gogA Bl A5 Al H8HE
Awel F23e] ddF 5 S vl
B3z 70% EtOHZ 719 &3 dw
et FZE (0|3} FVL)Z 23}
e FEE (3 LIT)e] LPSE f =

%l Raw264.7 cell®] ROS. NO. PGEZ2
CytokineA A3 COX-2, iNOS ¥ 9%

A AAEAJAAES] W X &
FgFS T3t AHF E5H ol w3t
Z1AE A7 #ZsHA

wx Agell kA FVLZ LITS] Raw264.7
celle] w3t A EZEAES dotr 7] ¢
WST assays o83 HNE AE&ES I
Zagdet. 2 A3 FVLE EE F x|
M Az AEE JFE FA R
o LJTE 100 ng/mle] F=elA Al =4

E& o] F338kg o (Fig. 3) weba] o] 5 Al
gL FVLE LIT & 5= 1, 5, 50 pg/ml=
Z1 8] 3}l o,

FVL3 LJITS] kst &% 5 dolrn
7] 918 FVL3} LJT® radical &271%<
=4 A3 FVLY LJTE =EF radical
275 FEREAQ FUHE EAH
(Fig. 4). <loJ4 AIZ W ROS 24 72
Z LJIT 1 pg/mlE A<t =& FVLY
LJT#el A LPSel ¢t ROSe #ul&
AL F2E 4 AU H(Fig. 5).
gA FVLF LIT+= SAks &5 ofet
radicale] #e3te HA5 ]Z‘i‘)ﬂ R EIRE

2]

318 e A% FU98 5+ A9

Seoz gFusel 24 4L 9
£ PGE:¢} NO<¢| A4+ COX-2 mRNA
¢} iINOS mRNA =& kel| =3 FVL3}
LITS JAA4=S #357) 03 A8

b 3
AWt POE2) & 24 A

A 2ol vla] FVL3} LIT A=lE & 2
oM FFaste AdE 2o (Fig. 6),
Az el COX-22] mRNA #3zks

zAHeE A3 FVLeE LITE COX-2 #4

A dE =S LJIT 1 pg/mle A 23 =&

A AT e EAYH(Fig. 8).

LPS A=l o A=+ NOo AA
S|

%S =438 A= FVL 1, 5 ng/ml LJT
1 pg/mlE A &g 2 E FoA F23HA
AasA e (Fig. 7). ©1o1x NOAAL oA
71zl 8 INOSS] #HA S xA}s}7)
st AlZ=A W2l iINOSS] mRNA &3
G A A3} INOS §A e
50 ug/mle] FVL® LJT el Aut $-2 3
= B9 (Fig. 9).

Ag oz FVLY LITE FEuHelA
COX-2 Az} wrad = (NOS &A=} ut
e 2A7A PGE, NOS| A& 27
A 313

%

o

I AE

[
—_

2 Fsteh. g2 vaEHE
e COX9] Prostaglandine
AL JAAY F2 INOSY S
A NOE #A2AA F95 255

e Aoz Bl FVLE LITE o

Z& 4317 = FEEH 7SS S 3
& Falsgdoh

AE: 7] FAFESHSE Fe e
9 Al IS = 9FA cytokined

Aol W&l FVLeF LIT7F vA= <33k
orotR 372} FVL¥ LJT A 2] cytokine
o] =S SAsAHY IL-1pe] A%
2ol vls] FVLEF LIT 1 pg/mlE Al £
g BE oA Fhaske Ase 2ol a(Fig
10), IL-69] gx-]ak-—- Z=A3 A3 v = +
oA folgt 2Has Bolom(Fig 11), TNF-a
o] 7 HA EE LA FE JEH
2 FoleA it S& HEsAH(Fig.
12). o1& %3l FVL¥} LIT7F 45489
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FQ uj/EAS [L-1B. IL-6, TNF-a9
Agxgoﬂ g4 &L spAgE AL Fa
& & sk

olojx FVL¥} LJTS 3A9FZE &5S
S HAA 2Zo|A] olH 1A MAPK S}
NF-kB w4 &g fgsigde. 2 2
JJr ERK<] % E—E ol A el A

A= AgE Heon p3ge FVL 1
pg/mlE A BE LM FE o=
ol gt A4S JEF 4 9ldek(Fig. 13).
IkBax FVL3} LJT ZE FellA A=k
o] = wlH folstA Frbskel A
NF—KB{— FVL¥ LJT =
el st Z7ME4S
A3 o (Fig. 13). ol ©<£3] FVL¥
LIJT7} vlzElZeol=A A
COX-2v} INOSE AAH A=
obuel FHAA FFAA DA FA
+ A AL S Al

o|el AIAES 7MA FVLH LJT
o] FPFT Be s Tk vl E o,
radical &~71%°]v} ROS % COX-2, iNOS,
NO 5 9% "i/AEAA oA A o
= FEANAME FVLe], 2 FxoAME
LIT7F 2849 ¢49F 545 el
e As d 5 A9l PGE.S A $-1t
M2 LIT7F 22 sxolA, FVLo

=3

=L oA BEAHA FPEZF 2=
2o Cytokine® A% IL-18% FVL

LIT 2F v|%3HA 7&5:%;&1, IL-6%=
FVL7}, TNF-a= LJTY &% 237}
o Folew, ERK. JNK. p38, IkBa,
NF-xB%S 95 AHAZRA LA 3liA
= LJT7F FVLel vla] &2 A&
IE BP9 AR

B AFZAHRE vietew g9 Ak
3} zbgo] Holt dAwe} F23+5 uh}
A, A, 9 g, T 9FA
Ag, 2AFARAG 2 Fe Bl
Agtol] HgHoz F8T 5 9l& 7oz
Atg = g3 A g 71Ae] A
3 Azt APATE F3be] ohekst
Aoz 8 7t Ao FE Az EY

1. FVL=} LJT: DPPH radical &27%
S+ TE gEHoE ZUMAFH

2. FVL3 LITE A= Wl ROS BA ==}
NO. PGE:°] =S =Tl w3l
$-oJ8HA FH A F

3. FVL3} LJTE iNOS 4= w3
IL-1B. IL-6. TNF-a2] WAL o
ol ¥l&) f-25A FaAHH COX-
SAA WG LJTZANAMT 5293
s By

4. FVL# LJT: ERK. p38, NF-kB %

LR ﬂ%zq—oﬂ R
7 E1 1:11--5:];;]:4
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