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ABSTRACT

An Experimental Study on the Anti-inflammatory, Anti-pruritic and
Anti-microbial Effects of the Three Herbal Prescription: Funhwasagan-tang
(EST), Sobokchukeo-tang (SCT), Wandae-tang (WDT)

Eun-Kyu Lee!, Chan-Wook Park? Soo-Hyeon Kim?® Yoo-Jin Choi®,
Kyung-Mi Park?®, Seung-Jeong Yang®, Seong-Hee Cho®
Yeollin-bubu Korean Medical Clinic, “Fresh-365 Korean Medical Clinic
SDept. of Korean CGynecology and Obstetrics, College of Korean Medicine,
Dong-Shin University

ObJectlves The purpose of this study was to investigate the in vitro anti-inflammato
anti- prurltlc and antimicrobial effects of the three herbal prescription (EST. SC
WDT), which has been traditionally used for treating leukorrhea induced by various
infections in the female genital tract.

Methods: In this experiment, the anti-inflammatory effects were evaluated by Nitric
oxide (NO). Interlukine-18 (IL-1B), Interlukine-2 (IL-2). Interlukine-6 (IL-6), Tumor
necrosis factor-a (TNF-a). Prostaglandin Fe (PGE:2). Leukotriene Bs (LTB:) productlon
amount and Inducible nitric oxide synthase (iNOS). Nuclear factor kappa B (N
Cyclooxygenase-2 (COX-2) gene expression levels in RAW264.7 cells. And the anti- prurltlc
effects were evaluated by Histamine, Acetylcholine (ACh), Acetylcholinesterase (AChE),
Substance P production amount in Mast cell/9 (MC/9) and Pheochromocytoma 12 (PC12 )
cells. The anti-microbial effect was measured by inhibition zone diameter on FEscherichia
coli, Staphylococcus aureus, Pseudomonas aeruginosa, Candida albicans and Aspergillus niger.

Results: As a result of measuring anti-inflammatory efficacy, 1L-18, I1L-2, IL-6,
TNF-a, PGE2, and LTB4 production amounts were significantly reduced in the EST,
SCT, WDT extraction groups compared with the control group. and slgmflcantly
decreased the amount of NF-kB, iNOS, and COX-2 gene expression and the amount
of Phospho-Inhibitor kappa B alpha (p-IxkB-a)/Inhibitor kappa B alpha (IxB-a)
and NF-kB p65 protein expression. In addition, As a result of measuring the anti-pruritic
effect, the amounts of histamine, ACh and Substance P were significantly decreased,
and AChE production was slightl 'IY decreased but it's significance did not appear. Finally
the anti-microbial effects of T, WDT extraction groups_against Pseudomonas
aer inosa, Candida albicans and Aspergz]]us niger was inhibited, however the growth

scherichia coli and Staphylococcus aureus was not inhibited.

Conclusions: These data suggest that EST, SCT, WDT can be used to treat
patients with leukorrhea.

>I,‘ Words: FEunhwasagan-tang (EST), Sobokchukeo-tang (SCT), Wandae-tang
(WDT), Anti-inflammatory, Anti-pruritic, Anti-microbial
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ME, MC/9 ME, PCI12 NIEE 218319
o A ZAEES SA 3] NESA A3
£ g3k % Nitric Oxide(NO), Cytokine,
Prostaglandin E2(PGE32), Leukotriene By
(LTBy & A= A2 H=FS 5
A8t 32 Immunoblot ¥A& £ 39 &
55 ¥ 7}slel 2, Histamine, Acetylcholine
(ACh), Acetylcholinesterase(AChE), Substance
P AdFE SA e A2 255 3
7Vsld ew, Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa, Candida
albicans, Aspergillus niger®] 7<) gk
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L3 2 (Table 1, 2, 3).

Table 1. The Composition of Eunhwasagan
-tang

Herbal . Dose
Pharmacognostic name
name (g)
& 8RAE Lonicerae Flos 12
gt Gentianae chbrae Radix A
et Rhizoma
| Bupleuri Radix 4
2 E Alismatis Rhizoma 4
P NI | Akebiae Caulis 4
B Plantaginis Semen 4
HIREF Poria Sclerotium 4
HE R Rehmanniae Radix 4
‘& B Angelicae Gigantis Radix 4

¥SF e Moutan Radicis Cortex 2.8

R GEA Corydalis Tuber 2.8
e Gardeniae Fructus
oy

Glycyrrhizae Radix et
Rhizoma
Total 55.

o
¢

2
S Scutellariae Radix 2
2
5

Table 2. The Composition of Sobokchukeo

Table 3. The Composition of Wandae
-tang

Herbal Pharmacognostic name D(;)ie

name
H Jit Atractylodis Rhizoma Alba 30
o g Dioscoreae Rhizoma 30
754 Paeoniae Radix 15
i Bupleuri Radix 9
% ot Atractylodis Rhizoma 9
N Ginseng Radix 6
H ¥ Glycyrrhizae Radix et Rhizoma 3
% Bupleuri Radix 1.8
B ¢ Citri Unshius Pericarpium 1.5

gk Schizonepetae Spica 1.5

Total 55.6

Herbal . Dose
Pharmacognostic name
name (g)
‘& % Angelicae Gigantis Radix 12
WO Typhae Pollen 12
NG 3 Paeoniae Radix 8
L Trogopterorum Faeces 8
B g Myrrha 4
S ES Cinnamomi Cortex 4
= Cnidii Rhizoma 4
KRR Corydalis Tuber 4
AN Foeniculi Fructus 3
W B Zingiberis Rhizoma 0.8
Total 55.8

2) Al oF

AH-El AJek2 dulbecco’s Modified Eagle's
Medium(DMEM : Gibco BRL, U.S.A.),
fetal bovine serum(FBS : Gibco BRL,
U.S.A.). horse serum(Gibco BRL, U.S.A.),
penicillin-streptomycin(Sigma, U.S.A.),
2-mercaptoethanol(Gibco BRL, U.S.A.),
L-glutamine(Gibco BRL, U.S.A.), T-stim
(Corning, U.S.A.). trypan blue(Sigma, U.S.A.),
EZ-Cytox(Daeilab, Korea), lipopolysaccharide
(LPS : Sigma, U.S.A.), phorbol 12-myristate
13-acetate(PMA : Sigma, U.S.A.), ionomycin
(Sigma, U.S.A.), nerve growth factor(NGF
: Sigma, U.S.A.), dulbecco’'s phosphate
buffered saline(D-PBS : Welgene, Korea),
2 "7 " -Dichlorofluorescein diacetate(DCF-DA
: Sigma, U.S.A.), nitric oxide detection kit
(Intron Biotechnology, Korea), mouse
cytokine milliplex map immunoassay kit
(Millipore, U.S.A.), PGE, Parameter Assay
Kit(R&D systems Co., U.S.A.), LTBy
Parameter Assay Kit(R&D systems Co.,
U.S.A)), Total RNA prep kit(Intronbio,
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Korea), AccuPower CycleScript RT PreMix
(Bioneer, Korea). SYBR Green(Qiagen.
Germany), DEPC-DW(Bioneer Co., Korea),
lysis buffer(Intronbio, Korea), BCA protein
assay kit(Thermo Fisher Scientific, U.S.A.),
tris-buffered saline with Tween20(TBST
¢ Intronbio, Korea), IxB-a Rabbit mAb
(Cell Signaling Technology, U.S.A.), phospho-
IkBa Rabbit mAb(Cell Signaling Technology,
U.S.A)), anti-NF-xB P65 antibody(abcam,
U.K.), anti-B-actin antibody(abcam, U.K.),
goat anti-rabbit IgG(abcam, U.K.), western
ECL blotting substrates(BIO-RAD, U.S.A.),
histamine ELISA Kit(MyBioSource, U.S.A.),
acetylcholine ELISA Kit(MyBioSource,
U.S.A.), acetylcholinesterase ELISA Kit
(MyBioSource, U.S.A.), substance P ELISA
Kit(MyBioSource, U.S.A.), nutrient agar
(NA : Difco, USA), yeast malt(YM
Difco. USA). bacto agar(Difco, USA)
= AH&3ska .

3) 71 7

A%l 7])7]%= rotary vacuum evaporator
(Biichi B-480, Switzerland), freeze dryer
(EYELA FDU-540, Japan), HPLC
(Shimadzu, Co., Japan), CO; 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), flow cytometer(Becton Dickinson,
U.S.A.), plate shaker(Lab-Line, U.S.A.),
luminex(Millipore, U.S.A.), micro plate
reader(Molecular Devices, U.S.A.), flow
cytometer(Becton Dickinson, U.S.A.),
Nanodrop(Thermo Fisher Scientific, U.S.A.),

Alpha Cycler 1 PCRmax(PCRmax, U.K.)
real time PCR(Qiagen, Germany) Electrophoresis
Chambers(BIO-RAD, U.S.A.), Fusion FX
(Vilber Lourmat. France) 55 Al&3}

At

2. % H

D As &

EST, SCT, WDT® =zt 1% F&Fo
1000 mle] S/FFE ¥l 3A F+ 3
FFEstd o, oq3f S
evaporator® 78t = & freeze dryer
2 FE5Ns FZ2 Zzxske ESTE
10.4 g(5~% 18.7%), SCTE 11.1 g(&%¥
19.9%), WDTE 249 g(5& 23.3%)9]
TEE 53t 242 YF2(-807)
A HstHA Do wel F{Hgel
M3l 25 FAFe] AL

2) NEZ vk

RAW264.7 AlEX 10% fetal bovine
serum(FBS) ¢} 1% penicillin-streptomycin
o2 745 DMEM WA & 24314
MC/9 Al 10% FBS. 1% penicillin-
streptomycin, 0.055 mM 2-mercaptoethanol,
2 mM L-glutamine, 10% T-Stime.2
4" DMEM =& AH-&-3tiom, PCI2
MEE 10% horse serumt 5% FBSZ
745 DMEM A& AH&3toid. =
= HEZES Al Z:ujckrldlA 37T, 5%
COy 37 el A% Aefell A vl F3tad
on, 2-3d F71Z A wiekstdc.

3 MEAEE 53

RAW264.7 A 3= 96 well platee] 1.5x105
cells/well2 #5393 MC/9 A== 4
well platee] 2x10° cells/well= —’_.36]-931
o, PCl12 M EX collagene.® FE
48 well plateell 2x10° cells/wellZ 5

=

rotary vacuum
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slod 242 7F 5"& vl ksl 24417
%, 472 Al8E 50. 100 ug/mH S
2 At RAW264.7 M EE 244
MC/9 M E<} PC12 NEE 48/‘] %
v ekstodet. BE wioke] Bk 3, wi
4 100 pld EZ-Cytox &< 10 ul& #
7hate] 3042F A Ewf oF 7)ol A HE-S-AI A

CHES 450 nmel A FF = WI3E

r“\l" H’T L

l.«_gl

o
O

(1) NO A= &4

96 well plates] RAW264.7 N5 1.5x10°
cells/well2 #&F3Fe] 24417k F<b wjef
skadch. wieF ¥, 50, 100 pg/ml =9
Alg¢t 1 pg/mle] LPSE A &3l
oAl 24A17F Fob eheFEksdh meF F
50 ple] N1 bufferE Z+ wellell *&]3}od
1027 2ol A "bgA1ZL %, 50 ul®
N2 buffers 7+ welloﬂ st 10%7t

1-5-A 7ok WhE F 540 nmel A FF

= HIE A }°4 HEEE 2o
A3 NO AA=FS el

(2) Cytokine *E A A

12 well plateel RAW264.7 Al E£5 2x10°
cells/wellZ2 ®F3lo] 244]7F Fot HH o
sksdch wieF %, 50, 100 pg/ml 5
A2t 1 pg/mle] LPSE A &3l
oAl 24417 Fob e ekt v ok &
5%7F 1200 rpmell A FAE2] sl G

A5 3 standardE 96 well plateell 25
nl® B33l 3 assay buffer, matrix buffer,
antibody-immobilized beadsZ Z+zF 25 ul
A 7hste] EFete] 2417 FF Al
A Wr$-A17] & washing $H% 49L& A}
43le] 23] AlA A MlF F, detection
antibodyE 25 ul 7F3be] 1412+ F<eF A

2o A ¥kg-A| 7|31 F7FR Streptavidin-
Phycoerythrine 25 ul 7}sted 308 ZoF
Al oA HFg-Al7] % washing ¢35 &
NS AHE-3ted 23] M Ao, AlH F,
PBSE 150 ul 7F3ted 5%7F shaking®t
%, Luminex¥& °]83te] FA 3t A
oz el gl

(3) PGE,, LTB, AA = =3

12 well plateel]l RAW264.7 | E£E 2x10°
cells/well2 #&F3te] 244]2F F<b wjef
stk wiek ¥, 50, 100 pg/ml 5 =9
Alg9 1 pg/ml LPSE 7 A3l
A 24X 7F F<b vl eFEtd ). vl ok &
1200 rpmoll A 587 AA 3] A2
A= 3t standard=S 96 well plateol
100 ply #F3t2 37CeolA 90E7F ut
SAFAS whg & washmg bufferZ ©|
£-3}od 33] A|H3 & detection antibody
£ 100 pl 7F3ke] ©}A] 37Tl A 60%2F
Hg A 713 A A Al & HRP
conjugate® 100 pl¥ 7}sled 37CelA 30
E7F vb-eA171 32 A2 8E 5] oFA] substrate
reagent= 90 pl® 7}sted 37Tl A 158
7F ¥FS-A| 7] stop solutione 50 ul
7}sked ELISA reader’] & %3 450 nm
NN FHEE ZAHsA 2™, standard
curves 7]|Fo2 3l Ad Fgo=z
el ek

(4) F34A H3d=m A

®© RNA =

6 well platec] RAW264.7 Al 25 1x10°
cells/well2 #F3}o] 24A)7F FoF wlok
stk wiek &, 50, 100 pg/ml 5 =9
A2} 1 ng/ml LPSE 7 AHzlste] o
Al 24X17F &b whoFsladet. o %, 1200 rpm
oA 5% FF AAlEe]Ete] A RAW264.7
M Eo) easy blue 1 ml¢} chloroform 200
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1= ¥ 2 vortexing 31F &, 13000 rpm,
4TelA 102 T AR A E A
=2 400 ul= binding buffer 400 ple} 1%
o Al A vbsAIZ] H ubg- 700 ul
£ columnell FH3ke] 30% F<+ 13000
rpmel Al ¥4A4lE2 g Columnel 700
nle] washing buffer AS 23 30%= %9t
13000 rpmel A A4lE=gk 3, 700 plo
washing buffer BE Y3 sL3tA 44
2] gt} Column 3l<E Ep tube® I
A =, columnel 50 pl® elution buffer
5 ¥ 1R T AR A 1R Eet
13000 rpmoll Al Al EE]sle] =35 total
RNAE =2

@ cDNA A

oK AH(reverse transcription) ¥He-2 RT
premix kite] mixture(reaction buffer, dNTPs
mixture, RNase inhibitor, stabilizer, oligo
dT15 primer)E AF&-3ted total RNAZ}
1 pgel %= diethyl pyrocarbonate
(DEPC) A=" ZFR/5el AF 537}
20 W7t H =5 A Ve o] Wb
gL 2 A2 F 45TeA 6027
SAIAA  first-strand ¢cDNAES A
5. 95Tel A 583 wAske] M-MLV
RTE 2843} A7l ¥, &Ado] sksd
c¢cDNAE polymerase chain reaction(PCR)
o AR&-3FslT.

® FA2 FF

A o] B cDNAE FZ1]7]7] ¢13}
o] real-time PCR& %13 3}91.2™, real-time
AL tubeoll ¢cDNA 1 ul. Z primer 2 pl,
SYBR Green 10 ul, DEPC-DW 5 pl*
< Yok ol F 94Tl A 58 Tt vk
gk o2 94TelA 15%, 60TClA 30,
72TCoNAM 3025 % 403 nb=3le] 23
stk A W FS 2ol vE

r T ol

bt

o] Aarstel o, AHE-%l primer®] sequence
= Table 4%} 7t}

Table 4. The Sequences of Primers

Primer F/R* Sequences
P GGATCACATTTGCTT
NF-xB TGTGTTGTT
R CACAACTTACAGTAG
ATGGCTAGAAAGG
P CGAAACGCTTCACTT
iNOS CCAA
R TGAGCCTATATTGCT
GTGGCT
P AACCGCATTGCCTCT
COX-2 GAAT
R CATGTTCCAGGAGGA
TGGAG
P GancaoTa o
GAPDH g ATGCCAGTGAGCTTC
CCGTTCAG

* F @ forward, R : reverse

(5) Immunoblot ¥4

© =izl Fe 2 AZF

6 well plateel RAW264.7 Al £5 1x10°
cells/well2 #&F3ke] 244]2F F<b wjef
st e, wieF 3, 50, 100 pg/ml =9
Alg9 1 pg/ml LPSE 7 A3l
SHA] 24X 7F Fot wekskadet. o] &, 1200
rpmel A 5% b A4 EE sl A
RAW264.7 A Eol lysis buffer(10 mM
Tris-HCl [pH 7.6], 140 mM NaCl, 1
mM phenylmethylsulphonyl fluoride, 1%
Nonidet P-40, 0.5% deoxycholate, 2% BB
-mercaptoethanol, 10 pg/ml pepstatin A
and 10 pg/ml aprotinin) S Y3 4Tl
A 1587 WA sk e WA F, 13000
rpm, 4TColA 1082 FF A E= 3o
Az g odgelomy BCA protein assay
kitg o]-&3te] AZHe] IdE A
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% % immunoblot

7‘4?":5]' ?l' AL 20 ug¥ 10% SDS-
polyacrylamlde geloll A 7]od 53}o] thy
A& EEAZ F, PVDF membraneel

+ transferstgl o™, B &

blocking®}7] $18] 5%
skim milkell 7} 4ToAA 90% F<t W
%3¢k, ] 3, membraned TBSTE Al
Aty 3 A3 [kB-a(1:1000), p-IxkB-a
(1:1000), NF-kB P65(1:1000), B-actin
(1:1000) antibodyell H7F AbZelA 24]
b ok vk A Yk oA TBSTE M 3
&t 3] A3t goat anti-rabbit IgG(1:1000)
antibodyell H7F A2elA 1A17F F<t
Wk Al Z el o] & western ECL blotting
substrates® X233 Fusion FX& %
3 A wE e A5

5 AA2%UF 27t

(1) Histamine A% A

12 well platesl MC/9 AEZ 2x10°
cells/well2 FF3}o] 24417+ FoF wlok
skadch. wieF ¥, 50, 100 pg/ml =9
2129} 50 ng/ml PMA, 0.5 uM ionomycin
= A A=ste] oA 48A17F F<b wl
oFatdet. okl & 587 1200 rpmel A
AAE s A2 A5 A standardE
96 well plateel] 100 pl® Y2 37ClA
12087 wkEA AT, vbs ¥, washing
buffers AH&3led 33] AlH & 233t
Biotin-conjugate® 100 pl® o] thA]
37CeA 6027 WAl FE. BhA] Al F
& A 83t Streptavidin-HRPZ 100 ul
A Qo] 37TCoA 3083t vh-s-Al e} vt
A uk M2 & #1383} 11 substrate solution
< 100 pl® o] 37CelA 1587 vk5-

Al A, vke & 50 pl®l stop solutiond

ol

F7}sked ELISA reader”]E 53l 450 nm
NN FHEE SAHsA 2™, standard
curveE 71E0 2 A o g Jehlglioh
(2) Acetylcholine, acetylcholinesterase,
substance P A A

Collagen®. 2 F8 = 12 well plate®l
PC12 NEE 2x10° cells/wellZ z}%s}
of 24A17F Fob wheFstA Tt wiek F, 50,
100 pg/ml %2 A1 29 50 ng/ml NGF
5 A AHElste] o A] 48417 T2tk wi ok
shdet. o] &, wh ek 1200 rpmell Al 53
7F AA 2] sle] o A=} standard
= 96 well plateol 100 ul® ¥ conjugate
% 50 111”“ F7}sled 37TColA 6087 Ht
< & washing bufferg A&
’%L d% 2133} substrate
2 el 37TCeIAM 15
=7t ‘?}%/‘] ZAch. ‘3]-%] 2o 2 stop solution
2 50 pl F7138te] ELISA reader’]1 & &
3 450 nmelM FF=E SAHsIH 0w,
standard curve® 7|FOoE AW FUSE

veb e

6) v E5H7}

Alekx] FA] #F<l A Escherichia
coli(E. coli), 2.3 <¥A+ Staphylococcus
aureus(S. aureus), 1% 5’33 Pseudomonas
aeruginosa( P. aeruginosa), X141 Candida
albicans(C. a]bz’cans) Aspergillus niger
(A. niger) FE P4 2SS =A8)
At E. 00]1, S.aureus, P. aeruginosa=
NA ®i A& Arg3tsle™, C. albicans.
A. niger= YM Wi A& AF-§-3Fed wlf oF3}
geom, wekst & z+ mA A 107
CFU/ml2 =23t} Paper disc $9l
100 pg/ml =9 AEE 30 ul¥ H=
st Az F 4 #F7F =2E wA

el S 37Ce Wikl A 244
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st AR 218 24 (. A A}
shede,

1. AZAE%

1) RAW264.7 Al =

RAW264.7 MEAM MEAPEEES A
g Az}, 37 AukE BE FxeM AlE
of A3t HAde] veptA] dskeh(Fig. 1).

2) MC/9 A=

MC/9 MEANM AZPZES SAHT
A}, 37FA] e BE F oA Al £
Ak 54 o] velhtA ekteh(Fig. 2).

100 50 100 50 100
SCT wDT

Concentration (ug/mg)
Fig. 1. Cell viability of RAW264.7 cells treated with samples.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples 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 relative to the control. The result were presented by
the mean£S.D from three independent experiments.

100 50 100 50 100
SCT wDT

Concentration (za/mg)

Fig. 2. Cell viability of MC/9 cells treated with samples.

MC/9 cells were treated by 50 and 100 pug/ml of each samples for 48 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 relative to the control. The result were presented by
the mean£S.D from three independent experiments.

3. BAAE

SAA EA-2 SPSS 21.0 for windows
(SPSS Inc., USA)E o] &3l HH+x
FHAx2 Jelfigl o, ANOVAE A
3le] o3 ¥ w89 2 Duncan test® &
3l p<0.05, p<0.01 % p<0.001 F=FA H
AL AAAH.
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3) PC12 M= F, 71 2ube BE 2o A] A Ee
PCI2 A Z A HZzAZES A3 2 o8t Ao veltA ekokoh(Fig. 3).

Concentration (za/mg)

Fig. 3. Cell viability of PC12 cells treated with samples.

PC12 cells were treated by 50 and 100 pg/ml of each samples for 48 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 relative to the control. The result
were presented by the mean+S.D from three independent experiments.

2. &9 %5 257} (* : p<0.05, ** 5 p<0.01) FHA7F e
1) NO A= oy, SCTe WDT+= 100 pg/ml 5=l
NO AAd=FE ZAHT A+ ESTE = A Qi 2ol vls Feg(* - p<0.05)

=AM dxzael e Fo04 e 27F el e (Fig. 4).

Nitric oxide level (% of controly

Normal Control

100
- . .

80 P

60

40

20

0 -
50 100 50 100 50 100
EST SCT WwDT

Concentration (zaimg)

Fig. 4. Effects of samples on NO level in RAW264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
NO level were calculated as percentage relative to the control. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01
compared to control).

2) Cytokine A Al 2k pg/mlE A Q3 TE FxoA dEd
(1) IL-1B o vl& f2&(* : p<0.05, ** 1 p<0.01.

IL-1B8 A=< AT A3, SCT 50 R p<0.001) ATt ek ek (Fig. 5).
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(2) IL-2 pg/ml FE A 2ol vlE 23
IL-2 AAFS AT A3, EST 100 (** 1 p<0.01) #Aa7F Yebd ek (Fig. 6).
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Fig. 5. Effects of samples on IL-18B level in RAW?264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples 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 mean+S.D from three independent experiments (Significance of results, * : p<0.05,
#% 0 p<0.01, *** : p<0.001 compared to control).
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Fig. 6. Effects of samples on IL-2 level in RAW?264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples 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 mean+S.D from three independent experiments (Significance of results, ** :
p<0.01 compared to control).

(3) IL-6 ol sl Fo) gt 1 p<0.05, ** ¢ p<0.01,
IL-6 =S AT A3, EST 50, % p<0.001) Aot Yebd ek (Fig. 8).
100 pg/ml ¥ =9l %J o 2ol vls] (5) PGE;
o) &H(** 1 p<0.01, *** : p<0.001) FFA7} PGE:, A4 =S A3 A=, WDT 50
el el (Fig. 7). g/ml= zﬂ&l‘& rE %Eow 2 et
(4) TNF-a l Hl?‘sﬁ 2] gk (* ¢ p<0.05, ** : p<0.01,

TNF-a AA4=FS AT A3 SCT - p<0.001) #Fa7F vebw e (Fig. 9).
50 pg/mlE A LF ZE FreA dx

41



N Mg 350 =0 2ot A 0192 1 RETAHS, VIEZRS, TH>

o
9
(0
0

1400

1200

1000

800 ey

600

100

200

0 T
50 100 50 100 50 100
EST scT woT

IL-6 level (pg/me)

Normal Control

Concentration (xa/mg)

Fig. 7. Effects of samples on IL-6 level in RAW?264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples 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 meanS.D from three independent experiments (Significance of results, **
p<0.01, *** : p<0.001 compared to control).
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Fig. 8. Effects of samples on TNF-a level in RAW264.7 cells.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples 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 mean+S.D from three independent experiments (Significance of results, *
p<0.05, ** : p<0.01, *** : p<0.001 compared to control).
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Fig. 9. Effects of samples on PGE, level in RAW264.7 cells.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
Treated cells were measured by PGE, Parameter Assay Kit. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01,
##% 0 p<0.001 compared to control).
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(6) LTBy 2 3H(* @ p<0.05, ** 1 p<0.01) A7)
LTB, %S A 23, 3714 A el e (Fig. 10).
-2 100 pg/ml S=dA ) xLeol Bl

90
80 .
70
P
60
50
40
30
20
10
0 ﬁ
100 50 100 50 100
SCT wDT

LTB, level (pg/me)

Normal Control 50
EST

Concentration (xa/m2)

Fig. 10. Effects of samples on LTBy level in RAW?264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
Treated cells were measured by LTB; Parameter Assay Kit. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01
compared to control).

3) A E sk (2) INOS
(1) NF-«B INOS FA=+ Ha=s A3 A3 3
NF-kB f4x wdzs A 27, 7HA AP BE s EA d ol H
37kA Aupe BE Exodx oz A 9o8k(* 1 p<0.05. ** ¢ pl0.01, F**

vl fre] g p<0.01, *** 1 p<0.001) p<0.001) #FAa7F vrebtek(Fig. 12).
a7t vepd o (Fig. 1D).

Fold change (NF-B/GAPDH)
°
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m | I '
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Concentration (zg/n2)
Fig. 11. Effects of samples on NF-xB mRNA expression level in RAW?264.7 cells.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
The mRNA expression level 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).
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Fig. 12. Effects of samples on iINOS mRNA expression level in RAW264.7 cells.

RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
The mRNA expression level 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, *** : p<0.001 compared to control).
(3) COX-2 ™, SCT¢} WDTE 100 pg/ml =l A
COX-2 #-AA HH=HE SAS A+, o 2ol wlsl] f-2gH(* 1 p<0.05,

p<0.001) #a7F vepske(Fig. 13).

I I I |
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Fig. 13. Effects of samples on COX-2 mRNA expression level in RAW264.7 cells.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
The mRNA expression level 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).

ESTE B2E X xoa] tf 27 vl &2
A A= p0.001) AT vebg e

Fold change (COX-2/GAPDH)

L

Normal Control 100
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4) Immunoblot

(2) NF-kB p65

(1) p-IxB-a/IkB-a NF-kB p65 =tid 2dzs ZA st
p-IkB-a/IkB-a %HH%E‘ wEags =4 A, 7R A2 BE FEA dx
st A, A A BE FEOA A ol sl Fo)gh(* 2 p<0.05, ** ¢ p<0.01,
el wls) ol g 0 p<0.001) * 1 p<0.001) ZFA&7F el (Fig. 15).
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Fig. 14. Effect of samples on p-IkB-a/IkB-a protein expression level in RAW?264.7 cells.
RAW264.7 cells were treated by 50 and 100 ug/ml of each samples with 1 ug/ml LPS for 24 h. The
protein expression level were measured by immunoblot. The result were presented by the mean+S.D
from three independent experiments (Significance of results, ***

* 1 p<0.001 compared to control).
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Fig. 15. Effects of samples on NF-xB protein expression level in RAW?264.7 cells.
RAW264.7 cells were treated by 50 and 100 pg/ml of each samples with 1 pg/ml LPS for 24 h.
The protein expression level were measured by immunoblot. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01,
*#% 0 p<0.001 compared to control).

3. dAaYF ETHL 2) Acetylcholine
1) Histamine Acetylcholine &= A3 2}, 371
Histamine A%< ZAst 23 EST A 8k 100 pg/ml =AM Az
50, 100 pg/ml F=ol|A"E 2ol H] of vl & (* @ p<0.05, ** : p<0.01)

s el gh(* : p<0.05, **F  p<0.001) #E a7k vebg ek (Fig. 17).
27F vebg e (Fig. 16).
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Fig. 16. Effects of samples on histamine level in MC/9 cells.

MC/9 cells were treated by 50 and 100 pg/ml of each samples with 50 ng/ml PMA and 0.5 uM
ionomycin for 48 h. Treated cells were measured by histamine ELISA kit. 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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Fig. 17. Effects of samples on acetylcholine level in PC12 cells.

PC12 cells were treated by 50 and 100 pg/ml of each samples with 50 ng/ml NGF for 48 h.
Treated cells were measured by acetylcholine ELISA kit. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01
compared to control).

3) Acetylcholinesterase Substance P AAIZHS A3 A,
Acetylcholinesterase A =& =43l WDT 50 ng/mlE A &8t B E 5 TofA
Azt A A BF d 2o vls) ofgt g 2ol Bls] folsh(*  p<0.05, *F
Zastgd o, foA4 A e (Fig. 18). p<0.01, *** @ p<0.001) ZA&7F el
4) Substance P (Fig. 19).
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Fig. 18. Effects of samples on acetylcholinesterase level in PC12 cells.

PC12 cells were treated by 50 and 100 pg/ml of each samples with 50 ng/ml NGF for 48 h.
Treated cells were measured by acetylcholinesterase ELISA kit. The result were presented by
the mean£S.D from three independent experiments.
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Fig. 19. Effects of samples on substance P level in PC12 cells.

PC12 cells were treated by 50 and 100 pg/ml of each samples with 50 ng/ml NGF for 48 h.
Treated cells were measured by substance P ELISA kit. The result were presented by the
meantS.D from three independent experiments (Significance of results, * : p<0.05, ** : p<0.01,
##% 0 p<0.001 compared to control).

4. 4 EFH7} Pseudomonas aeruginosa, Candida albicans.

i Rets Xﬂ% a7 E A3 A, 3714 Aspergillus niger®] A& A= &
¥} 25 Fscherichia coli®} Staphylococcus 5o EST, WDT, SCT =22 Jely
aureusgl A2 AAst A X3kl oy (Fig. 20).
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CIRERITS, DEZRRS, sTHE

Fig. 20. Effects of samples on clear zone diameter of bacteria.
100 pg/ml of each samples were loaded into the solid medium inoculated with bacteria and the clear
zone diameter was measured after 24 hours. (meantstandard deviation., n=four independent

experiments).
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