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| ABSTRACT |

The Experimental Study on Antioxidant, Anti-inflammatory, Antipruritic and
Antibacterial Effects of the Banchong-san (BCS)

Eun-Jin Cho, Seong-Hui Jo, Seung-Jeong Yang
Dept. of Korean Gynecology and Obstetrics, College of Korean Medicine, Dong-Shin University

Objectives: Banchong-san (BCS) is a herbal formula composed of 13 korean medicinal
herbs and is traditionally used to treat inflammatory diseases and pain. The object of
this study was to research the antioxidant. anti-inflammatory, antipruritic and antimicrobial
effects of the BCS in lipopolysaccharide (LPS)-stimulated RAW 264.7 macrophages.

Methods: In this experiment, effects of BCS on the following four were measured
as follows: (1) Anti-oxidative effects were evaluated by 1.1 - diphenyl-2-picryl-hydrazyl
DPPH) Radical scavenging activity, 2,2 - azino - bis-3-ethylbenzothiazoline-6-sulfonic
acid (ABTS) Radical scavenging activity. (2) Anti-inflammatory effects were evaluated
by the ﬁroductlon amount of Reactive oxygen species (ROS). Nitric oxide (NO)
Interleukin-18 (IL-1B), Interleukin 6 (IL-6), tumor necrosis factor-a (TNF-a),
Prostaglandin E2 (PGEz) inducible nitric ox1de synthase (iNOS), cyclooxygenase- 9
(COX-2)(the previous two are "mRNA"), extracellular signal-regulated kinase
(ERK). c-Jun N-terminal kinase (JNK), p38 mitogen-activated protein kinases
(p38), 1nh1b1t0r of nuclear factor kappa B (IxBa), nuclear factor kappa B (NF-kB)
(the previous five are "Protein”) in LPS- Stimulated RAW 264.7 cells. (3) Antipruritic
effects were evaluated by the production amount of histamine, Leukotriene B4
(LTB4), LeukotrieneC4 (LTC4) Levels in phorbol 12-myristate 13-acetate(PMA)/
ionomycin-stimulated MC/9 mast cell. (4) Anti-microbial effects were evaluated
by the growth suppression of Hscherichia coli. Staphylococcus aureus. Pseudomonas
aeruginosa and Aspergillus niger.

Results: The following results were obtained through each measurement: (1)
DPPH Radical Scavenging Activity, ABTS Radical Scavenging Act1v1ty evoked a
51 nificant concentration-dependent increase. (2) ROS, NO, IL-1B, IL-6, TNF-a,

PGEs production amount, iNOS, COX-2 mRNA expression were s1gn1flcantly reduced
in the BCS extraction group compared with the control group and significantly
decreased the amount of ERK, JNK, p38, NF-kB Protein expression. The amount
of IxB-a Protein Expression have increased significantly. (3) The amounts of histamine,
LTB4, LTC4 were significantly decreased. (4) The antibacterial efficacy, BCS inhibited
the growth of ZHscherichia coli. Pseudomonas aeruginosa at concentrations of 5 pg/ml,
but did not suppress the growth of staphylococcus aureus and aspergillus niger.

Conclusions: The experimental results show that BCS has anti-oxidant,
anti-inflammatory, antipruritic and antimicrobial properties.

Key Words: Antioxidants, Anti-inflammatory Agents, Antipruritics, Antibacterial
Agents, Banchong-san
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Staphylococcus aureus, Escherichia coll

Pseudomonas aeruginosa, Aspergillus niger
o ARAAT 27T ZHste] Hobe

DA =

B Agel A3 WbEAN( Banchong-san
o] 3}, BOSE £7])°] FAFA &<
Kgrep=rell Al F-ated ARgsg o, st
Ao g o B2Ve g3 2o (Table
1.

Table 1. The Prescription of BCS

Herbal .
medicine Scientific name W(e;,g;ht
name
% it Atractylodes lancea 4
W ¥ Glyeyrrhiza uralensis 4
— # Sparganium stoloniferum 2.8
& it Curcuma zedoaria 2.8
H k4 Poria cocos 2.8
HOK Citrus unshiu 2.8
W 1= Amomum villosum 2.0
T#&K FEugenia caryophyliata 2.0
Al Areca catechu 2.0
REASR  Corydalis yanhusuo 1.2
W H  Cinnamomum cassia 1.2
e H Zingiber officinale 1.2
BOH Allium fistulosum 0.8
Total amount 29.6
2) Al <

285l A2 1.1 - diphenyl-2-picryl-

hydrazyl(DPPH : Sigma-Aldrich, U.S.A.),
dulbecco’s modified eagle’s medium(Gibco,
U.S.A.), fetal bovine serum(Gibco, U.S.A.),
penicillin-streptomycin( Gibco, U.S.A.), 2-
mercaptoethanol( Gibco, U.S.A.), L-glutamine
(Gibco, U.S.A.), T-stim(Corning, U.S.A.),
lipopolysaccharide(LPS : Sigma-Aldrich,
U.S.A.), trypan blue(Sigma-Aldrich, U.S.A.),
trypsin-ED TA solution(Welgene, Korea),
dulbecco’s phosphate buffered saline(D-PBS :
Welgene, Korea), EZ-cytox(Daeilab, Korea),
NO assay kit(Intronbio, Korea), PGE, ELISA
Kit(R&D systems, U.S.A.), immunology
multiplex assay kit(Merck Co., U.S.A.) total
RNA prep kit(Intronbio, Korea), accupower
cyclescript RT premix(Bioneer, Korea),
SYBR Green(Qiagen, Germany), Diethyl
Pyrocarbonate-distilled water (DEPC-DW:
Bioneer, Korea), pierce™ Bicinchoninic
acid(BCA) protein assay Kit(Thermo
Fisher, U.S.A), Radioimmunoprecipitation
(RIPA) lysis and extraction buffer(Thermo
Fisher, U.S.A.), protease inhibitor cocktail
(Sigma-Aldrich, U.S.A.), phosphatase inhibitor
cocktail 2(Sigma-Aldrich, U.S.A.), phosphatase
inhibitor cocktail 3(Sigma-Aldrich, U.S.A.),
bovine serum albumin(BSA : Gendepot,
U.S.A.). miracle-star™ western blot detection
system(Intron Biotechnology, Korea), primary
antibody(Cell Signaling, U.S.A.), secondary
antibody(Jackson immunoresearch, U.S.A.)
= AH&-3kd T

3 71 7

AM2-¥l 7]7]%= rotary vacuum evaporator
(EYELA FDU-540, Japan), freeze dryer
(ilShinbiobase, Korea), CO- incubator(Sanyo,
Japan), clean bench(Vision scientific, Korea),
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autoclave(Sanyo, Japan), vortex mixer(Vision
scientific, Korea), centrifuge(Vision scientific,
Korea), deepfreezer(Sanyo, Japan), ice-maker
(Vision scientific, Korea), plate shaker
(Lab-Line, U.S.A.),
U.S.A.), micro plate reader(Molecular
Devices, U.S.A.), nanodrop(Thermo Fisher,
U.S.A.), alpha cycler 1 PCRmax(PCRmazx,
U.K.) real time PCR(Qiagen, Germany),
mini trans-Blot(Bio-RAD, U.S.A.), chemidoc
fusion FX(Vilber Lourmat, France)< Af
g3hole,

luminex (Millipore,

2. %

D As &

BCS 1A #3(29.6 g)ol 500 mle
F4E Yol 100TeA 3417+ B9t F
sdlgom, FE2EL AR 2 A3t
rotary vacuum evaporators E-3l J
%33 freeze dryerS AbE3ted T4

e ofN

n:.?_, ‘1°"

5 AlePste] 468 g(55F : 1376%) 2
Agloem, 20T RIspHA A}

obor«ln‘.rio
Sl P

¥ o m

=y
2) DPPH radical(1,1 - diphenyl-2-picryl-
hydrazyl) &A% =4

BCS9| #% =7} 1, 10, 100, 1000 pg/ml
o] ¥ =2 F £ UEF A oA,
o gh-&o £31A1Z 0.2 mMe DPPH £
o 150 plek AJEE 100 pl¥ &35ksted
30 &3k 37CAAM WA FA. 23 F
oO:

G Az Hrie 2Ras veles,
DPPH radical scavenging activity= o}
Aol Aol wet A st

2% (%) =

e SR A =
(b e TS

3) ABTS
ethylbenzothiazoline-6-sulfonic
acid) &71% A
BCS9 2% 5=~} 1, 10, 100, 1000 pug/ml
TER 5 =T IHAZAL ABTS
Sole 74 mM ABTS(2.2-azino-bis) 2}
2.6 mM potassium persulphates #) =3t
3, dael 3F (24217 Ft WA sl
Fol=(ABTS+)& 3AAZ F 732 nm
°ﬂ A FEEE FA FEE el
5 o]at7t Y& 4 Al XA FH. 3]
—1% ABTS+ &4 95 ple} A|l2E 5
A EGste] AZoA 10 EE "HESA]
Zl %, 732 nme| AN FHEZE S
A3tk A8 x2S FHFE ¥
©m ABTS radical scavenging activity=
shelle] Aol et Aabahode,
2% (%) =
(AR FAT F)
EEEX =
4) Al E w ek
RAW 264.7 A2+ 10% fetal bovine serum
(FBS)3 1% penicillin-streptomycin®
245 Dulbecco’s Modification of Eagle's
Medium(DMEM) vi =& AH8-3193.0™, MC/9
M EE 10% FBS, 1% penicillin-streptomyecin,
0.055 mM 2-mercaptoethanol, 2 mM
L-glutamine, 10% T-StimeZ FA%
DMEM® A& AF&-3ted 5% CO, 37T
Z71e] A== Mzl k7]l A vl kst
Rom, 2~39° F71= A vjeksle]
A S A3
5 AMEZAEE 54
RAW 264.7 M £Z 96 well platesl] 1x10°

radical(2,2-azino-bis-(3-

ol

)x 100

cells/well2 EF3}e] 24A17F 5-oF wl <k
3t BCSE 1, 25, 5 ng/ml 52 A

9% F oA uAZ L s
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=3 MC/9 cell 48 well plateell 2x10°
cells/well> 2 HF3Fe] 24 A|ZF 53wl
oFsl BCSE 1, 25, 5 pg/ml ¥
A2 g &, ohA] 48 Az FoF wiekEksd
o 2 ek 5 ek 100 ple 10 ul
o] EZ-Cytox €& F7}ete] A Zulj <k
71l A 3027 WA A b3
450 nm elAM e FF= W3} d
control group®l © st Al xE
&3 ZA 3T

6) Reactive oxygen species(ROS) 4

A= =3

RAW 264.7 M ZZ 12 well plateell A 1x10°
cells/well2 &F3Fe] 24A17F &<t wh kst
321, 25, 5 pg/ml %9 BCSE A8}
3 1A7F 3, 1 pg/mle] LPSE A e)sle]
ThA] 24A17F B9 5% COl 37T Z710]
FAEE ME wjek7lel A wioFatsdct. wiek
% 2000 rpmellA 5% Tk dAEEEA
22 MEZE A7k Phosphate buffer
saline(PBS) 2 23] A|zg % 10 uM<e
2", 7-dichlorofluorescin diacetate(D CF-DA)
E Yol Aol 156 B2 dAsEA .
AT Fo 27k PBSE ¥el 1200
rpmell Al 5 5 A EE e A
= AAZ %, oA PBS 400 pl& ¥
AEZE BRHAIA FHAZ EA7E o) %
ste] A sl

7) Nitric oxide(NO) A% &4

RAW 264.7 Al % 12 well plateel] 1x10°
cells/wellZ 3} 24A17F F<b vl
33 1, 25, 5 pg/ml ¥ =9 BCSE A
g3t 1A1ZF ¥, 1 pg/mlel LPSE A
glate] oAl 24A17F FF 5% CO, 37T
o] 27 o] FAEE= AE wjcF7|ol ik
sksdvh. wioF & 96 well platedl] AFEH
100 plE ¥ 37 N1 buffer 50 plE 713}

of AEelA 10 ¥1 HeAReH, W
%3 & N2 buffer 50 pl& F7+ste]
A

3 = q
control groupell =3 AA=FS WEE
FA|3F T

8) Cytokine A= =4

RAW 264.7 M ZZ 12 well plateellA] 1x10°
cells/well2 #EF3}o] 24A17F 5-oF wl <k
3k 1, 25, 5 pug/ml %2 BCSE A&
3k 1A1ZF %, 1 pg/ml®] Lipopolysaccharide
(LPS)E Aste] gA] 2447F 53 5%
CO2 37Te 7] A== M=E wjf
Zloll e ekt vl ek ¥ 96 well plate
of AbZ 2} magnetic bead mixtures
25 pld War Aol A 18A12F HESAI A
o} vb-g % plateel] & Al W=l
washing bufferg Yol 33 A3 F
detection antibody= 25 pl® F7}skod

o

AedA 147 MSAAG. e F
plateel] streptavidin-phycoerythrins 25
WA Frbskel AeolA 30 % WA

. 835 % plate® 3 3] A#3lx PBS
125 ul¥ 72 wellel €2 % luminex
T3 SAs e, Ad ez =

skl

9) Prostaglandin E2(PGE,) A% =

A

RAW 264.7 M EZ 12 well plateol] A
1x10° cells/well2 #-F-3}od 24417+ 53t

v okstr 1, 25, 5 pg/ml =2 BCSE

A2sta 1Az %, 1 pg/mle] LPSE

A7 sle] ohA] 24417 52 5% CO, 37T

ol 7o FAHE HMxE k7]l vk

stk wleF 3 96 well plateol] A=<

150 pl®} primary antibody 50 plE @32 At

2ol A 1A]17F ¥R FiH BES- ¥ conjugate

> we U

33



£ 50 pl¥ Frhste] Abell A 2417k wb
A AT plated] = Aok WP
washing buffers ¥ eiA 33] A= 3}3ic},
A& F substrate solutions 200 pl*
F7heted Ab2el A 307 Hb-SAlFH . wE
& % stop solutione 100 ul¥ F7}3}<
microplate reader< ©]£3]A] 450 nmel
Mol FREE SAs e, Auzte
2 EA 8

10) Real-time PCR(polymerase chain

reaction)

RAW 264.7 M EZE 12 well plateol A]
1x10° cells/wellZ #F3}od 24417F b
v eFslar 1, 2.5, 5 pg/ml =2 BCSE
A3t 1Az ¥, 1 pg/mle] LPSE
A3kl GA| 24417 9k 5% CO. 37T
o 7] FAHE ME k7]l A vl
oFstAct Wik &, cells PBSE A2 s}
3 cell lysis bufferg 1 ml¥® @oia] A
X5 S22, chloroforme 200 ul
A Frtstel Estadw. o] 13000 rpm
oA A 1087 UAE=8 F 400 ul A3
& 3|43 A binding buffer< 400 pl¥
Yojrl &3tsled columndl FHMA
A 82 3t columnell washing buffer
AL 700 plA AA Y s,

washing buffer BE 700 pl® deolx 4

d

oA

Al 8218 & elution buffer 50 plE <
AAEZ A RNAS F=3t9 9A
AH(reverse transcription) ¥Hg-= RT premix
(reverse transcriptase, reaction buffer, dNTPs,
dT20 primer, stabilizer)ol total RNAE
1 ug 713k diethyl pyrocarbonate(DEPC)
A" FHFFSE HAF FI7F 20 wlvb
HES st Frhstade. o
A2 95 2000 rpmell A 5 = 94 A7
3kl 45C A1¥§-31-29H5-7] (heating block)
ANA 1A1ZF FF HE-SAIAA first-strand
cDNAES A 3AT. o] & HA BHTE
57+ HH5-A]AA Moloney Murine Leukemia
Virus Reverse Transcriptase(M-MLV RT)
& 2843 A7 o FAo Usd
cDNA<S PCRell A3t o] F A 34 o
2% cDNAS Z=A]7]7] $J3l real-time
PCRE #33l o™, real-time -4 tubeol
¢cDNA 1 upl. 2 primer 2 ul, SYBR
Green 10 pl, DEPC-DW 5 pl¥& ¥
% 95TCelM 5 % %9F denaturations
do7l =& 625C. 30 = F< primer
°] annealing ¥ A% 2AZ 353
o] o] f{xzt WHZFS o+ (heating
block)ell w]sle] AA) 0w, o] Aol A}
23t primert(Table 2)¢} 2},

Ego e

Table 2. The Sequences of Primers for Real-Time Polymerase Chain Reaction

Primer F/R* Sequences Slze (bp)
COX-o" F AACCGCATTGCCTCTGAAT 130
R CATGTTCCAGGAGGATGGAG
INOS* F CGAAACGCTTCACTTCCAA 51
R TGAGCCTATATTGCTGTGGCT
F AGGGAAATCGTGCGTGACAT
ACTIN R TCCAGGGAGGAAGAGGATGC %

* T : forward, R

. reverse, ¥ COX-2 : cyclooxygenase-2, ¥ iNOS

. inducible nitric oxide synthase.
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11) Western blot

RAW 264.7 cell& 6 well plateell 2x10°
cells/wellZ EF3Fe] 24417k F<b vl ek
3t 1, 25, 5 pg/ml 352 BCSE A
g3t 147 &, 1 pg/mle] LPSE A
2Jsle] ohA] 24417 FF 5% COp, 37T
Z710] FAIEE AlE w72 wiekEa
o}. wloF &, RIPA buffer =+ NE-PER™
nuclear and cytoplasmic extraction reagents
o} protease inhibitor cocktail I, phosphatase
inhibitor 1, ME eI lysis %13 3}ed
i &S Agstdd. 10%  gelell
Sodium dodecyl sulphate-polyacrylamide
gel electrophoresis(SDS-PAGE) #13) 3
Polyvinylidene Fluoride(PVDF) membrane
of transfer %13 % ERK, JNK, p38+
first anti-body(1:1000 dilution), IxBa,
NF-kB+= first anti-body(1:500 dilution)
2 4ColA overnight HFg-3F 3, A2
Ay secondary anti-body(1:8000 dilution),
enhanced chemi-luminescence(ECL) detection
reagent© 2 3 3}A wk-eS el
©w, chemidoc fusion FXZ Eaf wu
A WHFFE EA .

12) Histamine A= =4

MC/9 cell& 12 well platecll A 2x10°
cells/well® 2 EFa| A 24217+ F<b vl
¥kl 1, 2.5, 5 ng/mlel =9 BCS¢}
50 ng/ml Phorbol 12-myristate 13-acetate
(PMA). 0.5 uM ionomycine 2|3}
SHA] 4817 Fot wiekstdTh. Wik %
96 well plateel]l A< 100 pl& ¥z 37C
oA 2A1ZF BESAIFEL plateel] ST Alek
¥2]37 washing buffers el 33] AlZ
2kl A3k ek AM1A =+ biotin-conjugate
£ 100 plE F7+3ke] 37°CoA wﬂ 5
b WESAIZ] g, oAl AA S A8 st

04 streptavidin-Horseradish Peroxidase(HRP)

100 pl¥ F7Fske] 37TColA 303
A AT v AH e ZPs &
substrate solutionE 100 pl¥ delA] 37C
o] 158 =gt ukSA|H . vFSA]7] Zo
stop solution 50 pl& F7}3Fe microplate
readere o] &3] A 450 nmol A9 FF=
£ A en, Ad Fgoez ZAS]
=

13) Leukotriene B4(LTBy), Leukotriene

C4(LTCy) A= 54

MC/9 cell& 12 well platedl Al 2x10°
cells/welle 2 EFa A 24A12F F<t wf
¥t 1, 2.5, 5 ng/mlel =< BCS¢}
50 ng/ml PMA, 0.5 uM ionomycing
2] ate] oAl 48A17F Fob e ekl
v oF & 96 well platee] A=< 100 pl=
Y 37T 2A12F wb-&AIF . plate
o & AleF2 W22 washing buffers
HolA 3 3] AlA 2ddS Adstd. Al
# % biotin-conjugate 100 ul F7}3}4
37CAA 2717 5t vbg-A1 ] ok, o
Al N2 & 213 he] streptavidin-HRPS
100 pl¥ YeolA 37C=Z 1A b2 A
o}, mpA|Rto 2 M A & #1838k £ substrate
solutiong 100 pl® wer] 37Cel] 1083k
v Al A}k vk & stop solution 100 pl
= ZF7}3}ed microplate readers o] £3}
o 450 nmel N e FAEE SHejlo
o, A oz ZAsh e

14) & 25354

A\ kx| FA| FF9 Escherichia coli( E.

coli, NA+), Pseudomonas aeruginosa( P,

Eml

aeruginosa. 1% S-X4). Aspergillus niger
(A. niger, A3), Staphylococcus aureus(.S.
aureus, 1% FA)E AHE3Ele] S &

=& =Asgek. E coli P. aeruginosa.
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S. aureus> nutrient agar(NA)wj xS A}
L3 o, A nigers YMHIAE Al4-3)
A ekt Az, whekst TS 7 LA
Ao A 107 CFU/mle. 2 =23}l c}. Paper
discell 1, 25 5 pg/mle] BCSE 30 ul¥
HAEHA Axg Fo 4 #5771 ="
vl 2] 9] el %‘“/'i%'f‘% 5 37°C2] wheF7] el
24A17F Ek i ekEi A AR A S =

[<)
1% 2439

3. BAAH

Aq A= SPSS 21.0(IBM., NY, USA)
£ ©]43}d mean+SD (standard deviation)
o2 e e, ANOVAE A3}
o= ¥ w3A 2 Tukey's HSD tests
S p<0.05, p<0.01, p<0.0018] F=<FlA
el AA A

I. 2% 23

L. HEZREE
1) RAW 264.7 Al =
MEAEES SAT 23}, BCSHEH
o] Fx=ellM 95% e
v

ebl=H(Fig. 1).

=2 5 pg/ml °]s}
Aol NETAEES

100
80
40
20

Normal Control 25 5

Cell vialility (% of Normal)
]

o

ntration (yg/mg)

Fig. 1. Cell Vlabihty of BCS in RAW 264.7
cell.

2) MC/9 A=
ANEZAEES SAT 23 BCSFH

< 5 ng/ml °l3te] F =AM 95% o]
Aol Al zA=EE Yebl o (Fig. 2).

of Normal)

Cell viability (%
8

100
80 -
60 -
4
20 -

0

Normal

entration (ug/m)

Fig. 2. Cell viability of BCS in MC/9
cell.

2. A3 3%
1) DPPH radical &A%
DPPH radical &2A%& A3 23,
]

o]
=
BOSRelZ& %= 9E4%

el o (Fig. 3).

90 -
80 -
70 4
60
50
40

30

DPPH radical scavenging activity (%)

20 4

p L
[ —— i
1 10 100 1000

Concentration (wg/ng)
Fig. 3. DPPH radical scavenging activity
of BCS.

2) ABTS radical 24%

ABTS radical &A%< SAs 23,
BCSHFAT 2 v= o&Hq ZF71E o}

ebl o (Fig. 4).

36



J Korean Obstet Gynecol Vol.34 No.3 August 2021

ABTS radical scavenging activity (%)

20
0

nnnnn tration (ug/m€)

Fig. 4. ABTS radlcal scavenging activity
of BCS.

1000

3.39F 25
1) Reactive oxygen species(ROS)
ROS WA S A3 23, BCSHF

T BE mold Bz v 2
A ede FAAEE vEREH(p0.001) (Fig. 5).

Normal Control

Concentration (ig/m)

Fig. 5. The effects of BCS on ROS
production in LPS-stimulated RAW 264.7

cells.
#24p{0.001 compared with the normal group
and ***p<0.001 compared with the control group.

2) Nitric oxide(NO)

NO =S A3 A3}, BCSHFH
FEoA izl vls §-oA4
5 e T (p<0.001) (Fig. 6).
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Fig. 6. The effects of BCS on NO production
in LPS-stimulated RAW 264.7 cells.

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

3) Cytokine

(1) IL-1B(Interleukin-183)

IL-18 A =S =43 A3, BCSHE
A BEv sxeA dxzFed vlE

o4 e AaE HERTH(p0.001) (Fig. 7).

§;1111

Normal Control

IL-1B level (pg/md)

nnnnn tration (ug/me)

Fig. 7. Effects of BCS on IL-1B level in
LPS-stimulated RAW 264.7 cells.
###p<0.001 compared with the normal group.
And ***p<0.001, **p<0.01, *p<0.05 compared
with the control group.

(2) IL-6(Interleukin 6)

IL-6 =S 543 23 BCSHF
T EE TEoA "z vl 2
g Ae AT HERITH(p<0.001) (Fig.
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Fig. 8. Effects of BCS on IL-6 level in
LPS-stimulated RAW 264.7 cells.
#2#p{0.001 compared with the normal group.
And ***p<0.001, **p<0.01 compared with the
control group.

(3) TNF-a(tumor necrosis factor-a)
TNF-a A SE =43 A3, BOSE
oL BE FxolA dELel vls #9

A Q= 742 e eH p.00D) (Fig. 9).

TNF-a level (pg/me)
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2
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Fig. 9. The effects of BCS on TNF-a
level in LPS-stimulated RAW 264.7 cells.
#2#p{(0.001 compared with the normal group
and ***p<0.001 compared with the control group.

(4) PGE; (prostaglandin E2)

PGE, A=< 343 ZA3 BCSH
o Z- 2.5 pg/mlo] el FEolA Wz
ol Bls] fo)A e AAE dERlH
(p<0.001) (Fig. 10).
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ntration (ug/ng)
Fig. 10. The effects of BCS on PGE2
producion in LPS-stimulated RAW 264.7
cells.
##2p<0.001 compared with the normal group
and **p<0.01, *p<0.05 compared with the control
group.

4) mRNA expression
(1) iINOS(inducible nitric oxide synthase)
iNOS mRNA wEEs A3 2

BCSFol 2 & TEolA dixZel v
3 oA e FAaE HERAEH(p0.05)
(Fig. 11).

entration (ug/mg)

Fig. 11. Effects of BCS on iNOS mRNA
expression in LPS-stimulated RAW 264.7
cells.
##2p<0.05 compared with the normal group
and **p<0.001, *p<0.05 compared with the control
group.

(2) COX-2(cyclooxygenase-2)

COX-2 mRNA #dzFe A 2+,
BCSHod+2 5 ng/mle H=xoA dzx
ol ¥l f-oA e AALE e H
(p<0.001) (Fig. 12).
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COX-2/ACTIN mRNA expression
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entration (yg/ng)
Fig. 12. Effects of BCS on COX-2 mRNA
expression in LPS-stimulated RAW 264.7

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

5) Protein expression

(1) ERK(extracellular signal-regulated
kinase)

ERK =¥id Hagks A3 23

BCSHol 2 25 png/ml oA %=

Al "2l vlE A e 3L

ekl o (p<0.001) (Fig. 13).
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Fig. 13. The effects of BCS on ERK
protein expression in LPS-stimulated RAW

264.7 cells.
#2#p{0.01 compared with the normal group
and ***p<0.001 compared with the control group.

(2) JNK(c-Jun N-terminal kinase)
JNK =iz wtsdaks A3 A3

BCSFH 2 2.5 ng/ml o2l F=e
A dzzel ulsl f04 Ux AT

e o (p<0.001) (Fig. 14).
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Fig. 14. The effects of BCS on JNK protein
expression in LPS-stimulated RAW 264.7

cells.
###p{0.001 compared with the normal group
and ***p<0.001, **p<0.01 compared with the

control group.

(3) p38(p38 mitogen-activated protein
kinases)
p38 = WS gt 23, BCS
Fod 2 25 pg/ml oA EFEelA T
Z7ol vlE folAd ole AAE YER
oH(p<0.001) (Fig. 15).
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Fig. 15. The effects of BCS on p38 protein
expression in LPS-stimulated RAW 264.7

cells.
##%p¢(0.001 compared with the normal group
and ***p<0.001 compared with the control group.

(4) IxBa(inhibitor of nuclear factor

kappa B)

b RE=1
FATE EE TR dxael uvls

o4 e F7HE YEREH(p0.001)
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Fig. 16. The effects of BCS on IkBa protein
expression in LPS-stimulated RAW 264.7

cells.

###p{(0.001 compared with the normal group
and ***p<0.001, **p<0.01, *p<0.05 compared
with the control group.

(5) NF-xB(nuclear factor kappa B)

NF-xB "/“‘”X,al s AT 43
BCSFAT2 Be FxoA txel
3 o)A e AAaE YERIH(p0.001)
(Fig. 17).
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Fig. 17. The effects of BCS on NF-xB
protein expression in LPS-stimulated RAW

264.7 cells.

##4p<(0.001 compared with the normal group
and ***p<0.001, **p<0.01, *p<0.05 compared
with the control group.

3. 2UF 2%

1) Histamine

Histamine QA &Fe A3 23, BCS
Tl 2.5 pg/ml 0|49l sxelA H
Z7ol B8 oA e AT YVER
oH(p<0.001) (Fig. 18).

>,
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Fig. 18. The effects of BCS on histamine
level in PMA/ionomycin-stimulated MC/9

cell.

###p((0.001 compared with the normal group
and ***p<0.001, *p<0.05 compared with the
control group.

2) LTBy

LTB, AA=ES 5AH3 A3, BCSHE
o2 2.5 ng/ml o] 39 F=
ol vl #olA e FAE JERE
(p<0.001) (Fig. 19).

180
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Fig. 19. The effects of BCS on LTBy level
in PMA/ionomycin-stimulated MC/9 cell.

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

control group.

3) LTCy

LTCy AAR=FE AT A3, BCSH
of 2 2.5 ng/ml ©]AHe]
ol ¥l folA slE FAE e S

(p<0.001) (Fig. 20).
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160
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Fig. 20. The effects of BCS on LTC,
level in PMA/ionomycin-stimulated MC/9
cell.

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

4. 34 =55

1) FKscherichia coli

Escherichia coli 37 AA % 2715 &
At A3}, BCSEAT2 5 pg/ml <A
A& A &%S vehdeH(Fig. 21).

Fig. 21. The'lnhlbltlon effects of BCS on
FEscherichia coli growth.

2) Pseudomonas aeruginosa

Pseudomonas aeruginosa 37 A8+ =
718 A3 27, BCSHFAT2 5 pg/ml
ol el Al AR AAZE e E
Wk (Fig. 22).

Fig. 22. The inhibition effects of BCS on
Pseudomonas aeruginosa growth.

3) Staphylococcus aureus

Staphylococcus aureus QA g =
715 &A% A3 BCSHFATLS ET
sEM AAE A= =25 e
WA ekskek(Fig. 23).

Fig. 23. The inhibition effects of BCS
on Staphylococcus aureus growth.

4) Aspergillus niger

° R

Aspergillus niger *3 7&} A& Z7E
=23 Az, BCSHFo
A A A &

kot (Fig. 24).

o]\‘ F-lJ
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Fig. 24. The 1nh1b1t10n effects of BCS on
Aspergillus niger growth.
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