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Abstract

Objectives : The purpose of this study was to investigate the anti-inflammatory and anti-oxidative effects of
Osung-tang(OST) extract.

Methods : MIT assay was performed to confirm the survival rate of RAW 264.7 cells treated with OST
extract(50-400ug/mf) and the production of NO from LPS-induced RAW 264.7 cells was confirmed. The mRNA
expression of iNOS, COX-2, and NF-«B were measured by real-time PCR. The protein expression of iNOS,
COX-2 and p-I«B were measured by western blot and the anti-oxidant activity of OST extract(50-400ug/m) was
investigated by measuring DPPH scavenging activity.

Results © OST extract showed a cell survival rate of 90% or more at 50-400ug/m{. The NO production was
inhibited in a dose-dependent manner in RAW 264.7 cells treated with LPS on OST treated group. mRNA
expression levels of iNOS, COX-2 and NF-«B decreased in a concentration-dependent manner after treatment
with  OST(50-400ug/mf). Protein expression levels of iNOS, COX-2 and p-I«kB decreased in a
concentration-dependent manner after treatment with OST(50-400ug/mf). It was found that OST has a high
free-radical scavenging ability.
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Conclusions : These results suggest that OST extract can be used as a treatment for various skin diseases by

demonstrating its anti-inflammatory and anti-oxidant effects.
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Table 1. Contents of OST

Herbal Pharmacognostic Name Weight
name ®
HE Glycyrrhizauralensis 30
JICEAR Trichosantheskirilowii 30
SR Lonicerajaponica 30
K Rheumpalmatum 30
4H Zingiberofficinale 30
S Gleditsiasinensis 30

Total 210

2. N=9| H=

Table 19] 3REY 210gE Bt ==t
heating mantleol| 3%} F57 2,00000E 2ol ¥
54X 7Hgelgit. 53 U FE29E AT W
ZYN71 & AZZ 12} oI5l filter paper® 24}
I T A9 F=E51] 100 sEHE AL o]

T5UE 2AL PN €7 F FEARVNE ©
83l AFAA B2 Y 25g2 A== ARESISlT
S

o] ff &2 11.9%°lck

3. ME B

2 7 RAW  264.7
macrophage cells American Type Culture
Collection(ATCO)OlIA F+SJsto] ARSI, Bl Al
HiZ]E= 10% fetal bovine serum(FBS: GenDEPOT,
USA)T} 1% penicillin/streptomycin(GenDEPOT,
USA)e]l 7K Dulbecco’s modified eagle’s
medium(DMEM: GenDEPOT, USA)S ARE5}90mH,
37C, 5% CO, 7oA FFepAZITh

ARERE AlEER

4, MTT assay

AE HEE 42 3-(4, 5-dimethylthiazol-2-
yD-2, 5-diphenyltetrazolium bromide(MTT) assay
2 P51}, RAW 264.7 cellsS 96-well plated]]
5x10%ells/well2 B33 | 2447F8St 37T, 5%
CO, Z7olA PN F. A5 AA & OST Al
25 5=¥(50, 100, 200, 400ug/miZ 100u%] ¥

24A17F B9 ksl 24h & ASAS A|AsK
MTT(4ng/ml) A2k 20ud Aot} 4A17FE<L 37C,
5% CO7F 35%= HiY7IoIA widsisitt. Hidk &
AZMS AASHL dimethyl sulfoxide(DMSO)Z Al
25 B9t Y formazans  spectro-
photometer(SpectraMax 190; Molecular Devices,
Sunnyvale, California, USA)E o]-&5to 570mellA]

EY=E s

5. NO assay

LPS(Sigma, USA)Z ¥5°] =¥ RAW 264.7
cellse AMES] NO9| s ST RAW
264.7 cells® 96-well plateol] 5x10%cells/wello]
s B3R H, 24ARFsSE 37T, 5% CO, 24l
A QPISIAIZH. 35 AASKL LPS(1ug/md)2t Al
25 52950, 100, 200, 400ug/n)Z BAlol A=
Slo] fjFsioleh. 244K & vkt A5 100ul=
o2 96well plated] %A & F  Griess reagent
(Sigma, USA) 100ulE 4ol 30& &% 5REAIR &
spectrophotometerg 1851 540molA SF=E

=5t

6. Real-time PCR

RAW 264.7 cells® G6-well plated] 5x10°
cells/wello] H=2 BEF311 24A17H59 37T, 5%
COt 3g%= Hig7IoA FgshA izl 1 &
1PS(14g/n0)2} OSTS SE(50, 100, 200 5! 4004
/u= 1nf FAlo] H2sto] 24A1%F viFstATt 4
S9& AASIL 1x PBS buffer2 13] Mstgict.
Z+ wello] Trizol(Ambion, USA}Z 1m{ A3+ &
e-tube9l &4 chloroform(Sigma, USAYZ 2004 &
o1t YAEE] F T2 e-tubed] A5HES 7110
Az} =gt k9] isopropanol(Sigma, USA)E
A2 & ArEsto] F5HS AASIH. Pure 75%
ethanol(DUKSAN, Korea)Z washingdhal ThA] ¥4
25 Slof RNAE FE5I9ith 9%t RNAE
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TOYOBO Revetra ACE-e® FSK101(TOYOBO,
Japan)g AM8SIo] cDNAE @dskal 240 AlR8s}
At cDNA ¥4 & TagMan™ probe, B,
primers 91 IS DNAS ZF519 total
volumeS 20u{= it 1 & iNOS, COX-2 ¢
NF-¢kBE ERlol3ict. Ao AMEE probes
Table 20 Yersict

7. Western blotting

RAW 264.7 HAHIZE 5% 10°cells/wellZ 6-well
plated] £33t H 37C, 5% CO, incubator©] 24A4]
7+ <t QPgsAALE OSTE ==~(50, 100, 200,
400ug/m)= LPS(1ug/mp)2F FAICT #2|5te] 24A17¢
vjekelitt. 1 3 lysis bufferg 7l Mg |
ARl & AHEsto] Azt JEES AASSI &
L izl BCA assay(Thermo fisher, USA)E ©]
8310] gForrt. EHES 5X SDS-PAGE Loading
dye (Biosolution, Korea)S AR&sto] GAlslE 5 A
71%9% At Membrane(Amersham™ Hybond™
P 0.45 uM PVDF; GE Healthcare Life Sciences,
UK)E 95% ethanol (DUKSAN, Korea)ol] ZH4ISHA|
# transferg st THEo] %E membrane
OF ol5al 5% skim milk(BD bio, USA)°l| 50&
59 blocking 3IiEk  INOS, COX-2, p-1xB
antibody(Cell signaling, USA)E 1% skim milke} 1
:5,0009] Hl&Z 34819 overnight dIIth Tris
Buffered Saline with Tween 20(TBST)Z washing
St 5 secondary antibody(Cell signaling, USA)E
2% skim milk®} 1 : 10,0009] HI&= 545t} 24]

7F=9F shaking S15Ic}. 2A17t0] A ¥ TBSTE

washing & UaH Thldg Z4olgi.

8. DPPH assay

DPPH(Sigma, USA) 8402 OST9| radical &7
58S ATt 99% methanol (Honey well,
USA)#} S5 10 19 HgE 42 899 OSTE
FZ5% 50, 100, 200, 400ug/nl7} H=S H716H
otz wsoidl AlEE S0u¥ st DPPH
(250mM) 50u2t &3t F AolA WS Al
30& 9§ & spectrophotometerE ©1-8519] 517m
o F=E SHolxh o o LAHRE sl
positive control A|2FC& ascorbic acid (Sigma,
USAYE AH&sH3iTE

9. SAXz

AYZANE PSS 12.0  version(SPSS  Inc,
Chicago, IL, USA) T2 73 o]835|9itt. 2= glo]

= Hd + BREAR BAEI, OSTO AvE
WYsP7] gt BARH B4 student t-testE Bt
of H|x BEAslth AR s&E 2+ 50, 100, 200
2 400ug/ml A=_E w2t R} H WSk

l. el

1. ME =487t

OST< 27t 50, 100, 200, 400ug/ml9] sE= #

Table 2. Gene Name and Assay ID Number in realtime PCR Analysis

Symbol Genename Assay 1D
GAPDH Glyceraldehyde-3-phosphate dehydrogenase Mm99999915_g1
iNOS Inducible nitric oxide synthase Mm00440502_m1
COX-2 Cyclooxygenase-2 MmO00478374_m1
NF-«B Nfxbl Mm00476361_ml
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controlol B3} 93.04 + 3.45%, 93.36 + 1.80%,
101.22 + 2.51%, 111.20 +1.09%°=2 UERITE
RAW 264.7 AlZoA OST &% 50-400ug/ml9] 5

E=R9CIA =40] eleS ERlsil(Fig. 1).

RAW 264.7 cellselA19] OST9] NO A4 A3 &
= 245190tk OST %% 50, 100, 200 2 400ug/
mf®F LPS(1ug/m)E SA1°] A2] $- LPSTH A3t 3t
H Wit NO9| A/d&-2 LPSTH A2et oA
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Fig. 1. The Effect of Osung-tang(OST) on cell
viability in RAW 264.7 macrophage cells.
Control; untreated group. 50, 100, 200 and
400ug/ml; treated with various concentrations

of OST. Values are represented to the mean
+ SD

Relative iNOS
mRNA expvession(%)
Relative COX-2
mRNA expression(%)

ws

T osew

LPSE ¥l RAW 264.7 AJlEolA QAJHTHES) F259] FAS ¢ P4 A+

441.52 + 32.34% S7tol3lch. LPSet OSTS sk
2 Aet Fold 42138 + 14.58%, 39 +
26.16%, 355.53 + 33.67%, 337.84 + 17.48%9=
UERL LPS Azje] Hlstq = Q&0 IHAst
FchFig. 2).

3. INOS, COX-2 3 NF-«B
0)xl= &

FREAH 2o

0%

LPS A20] 2J8] @%4Fgo] g AJmolx] OST

7} iNOS, COX-2 ¥ NF-4#BQ] mRNA&HO] njx=
S real-time PCRE FARHILE iNOS, COX-2

OST (ug/me)

w o ow s A w
& o 8 @ o
& & 8 & &

NO production(%)

o
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Fig. 2. Effect of OST on NO production in LPS—

induced RAW 264.7 macrophage cells.

Control; untreated group. LPS, treated with
LPS(1pg/mf). 50, 100, 200 and 400ug/ml; treated
with various concentrations of OST with LPS(1
ug/ml). Values are relative to the control. * p ¢

0.05 indicate a significant different from the
LPS

ion(%)

Relative NF-xB

mRNA expressi

ST (ug/ne) OST (ug/ue)

Fig. 3. Effect of OST on LPS-induced iNOS, COX-2 and NF-kB mRNA expressions in RAW

264.7 macrophage cells.

Control; untreated group. LPS: treated with LPS(1ug/mf): 50, 100, 200 and 400ug/mi: treated with
various concentrations of OST with LPS(1ug/mf). Values are relative to the control. * p < 0.05 indicate

a significant different from the LPS group
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Fig. 4. Effect of OST on LPS-induced iNOS, COX-2 and p-IkB protein expressions in RAW 264.7

macrophage cells.

Control; untreated group. LPS: treated with LPS(1ug/mf), 50,

100, 200 and 400ug/ml; treated with

various concentrations of OST with LPS(1ug/mf). (A) protein expression level, (B) iNOS, COX-2, p-1xB
protein level was validated by image J. Values are relative to the control
* p < 0.05 indicate a significant different from the LPS group

2 NF-4B9] W&o] ZH4ask= #0& Hol OSTE ¢
ZU/HEA NF-«B I AHE B3 iNOSP
COX-25 HNA F9%5

[eJa=i¢]

=10

B5= YetKFg. 3).
4. INOS, COX-2 % p-lxB A 2540y O
xl'— (o:k<13

- OO

LPSZ FLH RAW 264.7 cellsol4 western
blotting% ARgsto] @5 miZf eEREeRl iNOS,
COX-2 9 p-1xBY e k& ottt LPS A
T2 iNOS, COX-2¢} p-1xB9] Wdlo] Z7ket3aL,
OSTZE 50, 100, 200 ¥ 400ug/miZ A3t 5004
iNOS, COX-2¢9} p-1xB2] o] LPSTE Z2]gt o
Hlgj 5k QA 07 Aok HRS Uehith 3d

& chilAo] A5l7] JZE image J& ©]-83t image
I5tgie}. wEhA OSTS RAW
264.7 cellsoll mRNA &7 B]SS5H] iNOS,

COX-2¢} p-14BY @4 UAS D= Zo=
=|QlckFig. 4).

analysiss E9] &9

5. DPPH radical 2AAHs &H

DPPHE AR83510] radical A4S 24319
OSTE B=EZ 50, 100, 200 ¥ 400ug/mE A2]et
A3} radical &248°] 79.47 + 0.84%, 109.06 +
1.15%, 135.96 + 0.45% @ 136.95 + 0.31%Z &
T o2y or FRE UelthFig. 5).
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Fig. b. Effect of OST on DPPH radical scavenging
test.
Control; untreated group. AA; treated with
ascorbic acid (200#M). 50, 100, 200 and 400;
treated with various concentrations of OST(ug

/nf)
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OST= Aol A2fgt ol = EZ 0= NO9
A/go] aste 2s ERlskltkFig. 2).

NOSE  endothelial  NOS(eNOS),
NOS(nNOS), inducible NOSGNOS)Y] Al 7FA] FQ.
gt isoformo] T2, E3] iINOSE 9% A=olt
pro-inflammatory cytokine Sof 95 A=A =

™ hepatocytes, smooth muscle cells, bone

neuronal

marrow cells, monocytes, macrophages 5 THJ3St
Alzof|A Id=]o] o] NOE ARl B as|ar
A, EH QR AFoR Q5] A UL A=
Alzat AAAZXE arachidonic acid 7} -FrE]=o]
COX7} E™, COX+= PGFY tefet d55Es izl
A2 AgskeEl, PGEOIME PGE7E A5HEsel &
#o] qlo] FF MZAPES AAlste] F¥A/d0l 7]
of g3, NF-4xBE BAEQl Sg0Ms Alzo]
A1 inhibitory subunitQ! inhibitor kappa Be(IxBe)
o Zdd HEHPSE FASHATE inflammatory
cytokines, mitogens, UV, oxidant 9] o8] A=
of osf IxB TEo] Qliteke|H NF-4B= & to=
0|53l s DNAS] promoter, enhancer 52 &4
242 Zg3P. RAW 264.7 AZo] LPSe} OSTS:
SAloll Aefsto] iNOS?H COX-2, NF-kBS] mRNA
HAS realtime PCRZ 2RISH 23} LPSo] ofFl] &
7k iINOS®} COX-2 & NF-xB7} OSTOl| olsff 74
e AL IRAsIATHFig. 3). INOS2H COX-2 E p-I
#BE T SFoNE 2AKSE] fJs RAW 264.7
A3zl LPSeF OST= A=|et A3, R e S5t
HI ARks UEhIcHFig. 4).

7] % reactive oxygen species(ROS)= A2
o] nEZEeolollA S5} HARESo] OJgt Ak
Alsle} gkl IS B3l BAjlel A/dE . shARt
dH o5 ROSE Aol EAsk= A} AlA1 2
|08 AAEHEA P oFL St} Akt AA S
Zk-go] FUA|H oxidative stress”} BAYSHA| Eo] ¢
ot =8} oF flat 2 ookt HEekyQl #ist

£ Ao A= w2 W FEoIA oxidative

oo

stress7} 715 Ao SRIFAT, A} L8
QI QIXEL] BERSAARS: S AAET T2 free
radicalo]l 9Jsf ZpiS} HEGo] A= dAsjHoE X
Y=t Free radicalol 2t 7H4ke} 9hg-2 Alxzuto]
FIHE 7710 ANEERl Al2=AdS Zafisto] o
st @olu o] 7k Agle] WeEjdas frgos
A L BPYol|w Boficl 0 OSTO] AL} avE
Y557l 98l DPPHE XS A}, positive
2750
143.45%% YePfal OST2 sk 9208 4745
o] Z7kelo] L H9l 400ug/mlolAl 136.95%714]
UerthFig. 5).

controlQl ascorbic acide radical

264.7 ARZolA BSHEEZ AISIAL DPPH radical
A7 AL ol A 7Pt IS ERIski:
wEbA OSTY] A5l Bvfet e} adte 3 &
2 AFE49 A= T AIA| 2] EASIE cytokine
o] FH|x=n FFA|RZS] Fgo] YojdomH Wch=
T A5 wF dgo] 38T & S Ao
ok T g5 HE 2 5 SRRl ofErnEYy
< A5 Ado] A&E= IR $19 &
Fog og WY 7139 oKk o2 s gt
oltf”, o] W4 7|4 % kB protein7} YA} ¥
S NF-B7} o0& E0J7} target 4RI NF-«B
binding sited] Z3tslo] INOS, NO & ¥% ¥-3 &
2 9471 A|&E= Ao @A EE olEnnRl]
A3l % Shtolch®. OSTE NF-4BE JAEo=H
iNOS, NO 5= AT &= glow, o] ZHojA] of
EuRe] 55 Rt Uit T A5 oF A
of thet Am AEA ST 5 UZ AR AEH
ok

OSTY] a=a} Akt ants AR 98 NO,
iNOS, COX-2. NF-«B A4%3d 9 DPPH free



24 9 391

radical &7 A 23 th3at T2 2EZ A9t

1. OSTE E5"WHEd JAaTE ERlsk] st
uk A JANEQ] RAW 264.7 cellso] OSTE
50~400ug/mlS] FEHER A2|gt A AEEg

et

2. RAW 264.7 cellsoll LPSE Az5lo] 571 NO2
BT APlEZREE = 9EFor [fold A
WA 2AE ERIS 4= Ql%ith

3. OSTs= LPSol| 9Jaf] =4 iNOS ¥ COX-2, NF-
¥BS mRNA =37} iNOSe COX-2, p-1xkBS] &
WA AES o WA AAAIF

4. OSTE= DPPH radical &7 &4dof njx=
M sk EHoR FTHAIFH:

R
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