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Anti-inflammatory Effects of Tanghwajitong-san through Inhibition of
NF-£B and MAPK
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Abstract

Objectives : The purpose of this study was to evaluate the anti-inflammatory effect of Tanghwajitong-
san(THJTS) through inhibition of NF-¢B and MAPK.

Methods : We evaluated cell survival rate by MI'T assay, NO production by nitrite content in the culture mediu
m. We quantified TNF-e, IL-18, IL-6 and PGE; of the cultured supernatant by ELISA. And we evaluated the effect
of THJTS on protein expression of NF-xB, MAPK, iNOS and COX-2 by Western blot analysis. THJTS ameliorates
LPS-activated alterations in protein expression of NF-£B, p-38, iNOS and COX-2 and production of NO, pro-infl
ammatory cytokines and PGE,. Also, THJTS ameliorates LOX, PGN and FLA-activated alterations in protein expres
sion of NO, iNOS. THJTS ameliorates only PGN-activated alterations in protein expression of COX-2.

Results : - THJTS ameliorates LPS-activated alterations in protein expression of NF-«B, p-38, iNOS and COX-2
and production of NO, pro-inflammatory cytokines and PGE,. Also, THJTS ameliorates LOX, PGN and FLA-activat
ed alterations in protein expression of NO, iNOS. THJTS ameliorates only PGN-activated alterations in protein ex
pression of COX-2.

Conclusions : This study can provide scientific evidence for the anti-inflammatory effects and underlying mech
anisms of THJTS.

Key words : Tanghwajitong-san; Angelicae Gigntis Radix. Rhei Rhizoma, Inflammation; NF-£B: MAPK

© 2023 the Society of Korean Medicine Ophthalmology & Otolaryngology & Dermatology

This is an Open Access journal distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/license/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.



gtoMls T R te]A] Acd A12(20234 29)

.M 2

ohf2 eefnE TSN AMGEC] B9 B2
dgow, A FR5eR 7Y A A
9] AZS =71 o). Sk AW Zloof| whaA] 1,
2, 3% SHor Weet, 1% SMd2 #3]9] &40
o 2= 3P B HAVY Shd2 AAduiA] s
AV SPEE SHRIZIA] &dE 3% P A
] P A7 SAE B9olcP. SRS (ki
@II)OIA BRI RIEACIRERZ, Saiae.” =h 2]
22 A=A, SHe] A 7L A L
T, pog 5 WUsiike] LRl AP Ktk 1wz, &
TR, S, SEC2 ABHiERe] Yerdt o] &
BEH, g 52 MBIk xiioll A7 95l 9
A e tiRA]] SAER, K &4 24
A 2% S]] SRt

Bk IS B, RO B (GiEad) BA

1 271 AR, KECR , ), EROR) #9502
2 0] 9o, Rt HIE 7ol A 74
of epA ARGSIAY 27150 Aol apdol R8st
P, kb EEet Ko 7155 7180l 4o
HRohe YAos 2ole AR, Hieh K
i SR eSSt Bke AEshke tHlE
°VH°]‘:}4)

A4 ﬁﬁ ”‘“ﬁm o °VH°ﬂ EH?_P %‘TL— ol A2
U, SkibEel itk A4 AP RE st
£ Aol BRI S8AR ARSEE A

Corresponding author : Min Hwangbo, School of Oriental
Medicine, Daegu Hanny University, 136, Sincheondong-ro,
Suseong-gu, Daegu, Korea.

(Tel : 053-770-2101, E-mail : dubo97@dhu.ac.kr)
® Received 2023/1/16 ®Revised 2023/1/31 ® Accepted 2023/2/7

oju}, 7} Fd okE9 71& Aol TAs WiEeRe
2A419] 7R5Ado] Qlcha wekEol, wikibE & 3
ZE(THJTY=S Raw 264.7 celloll H&lstod, lipopoly
saccharaide(LPS)ol| 2Jalix €4dskd AF i £2

o W o4 23 st

. Xz 2 gky

1. BALREHR & FES(THITS)Y HZE

Bk IS T35k A1l K, e Ti¥eR]
AT, oiRiRl=h)oll A Hafsted, & 1.700 ZH 100

g4 B 5, 34 59t 2E549H Table 1). 013

KIS & FEES AZE 14 oIk & o] oiﬂr
AS 3,000x oA 3E7E YARESIHL o] Al

oS- 5}o] 0.2um 9JA|(Nalgene, New York, USA)
2 of7st &, of7}olE Rotary evaporator(EYELA, T
okyo, Japan)E &SIk XI55 24
AZE ol ZX{—?_—L@%ﬂ(Operon, Gimpo, Korea)]l
A SEE 5 O SEYNS Eﬂﬁx I(LABCONCO,
Kansas, MO, USA)] & zalit}, HEAO
2 A%E 71.82g% AU, /\} Foj7kA] §Eae]
BT} THITSY 4482 35.91%%¥2H, in vitro
ZAoA%= Dulbecco's modified Eagle's medium

(DMEM)Ol| =034 F5=of] 5 519t

Table 1. The Composition & Amount of
Tanghwajitong—san

Herbal o Amount
Scientific Name
Name ©®
Hi Angelicae Gigntis Radix 100
N Rhei Rhizoma 100
Total 200
2. N2t 2 7j7

Sigma-Aldrich(St. Louis, MO, USA)ollA] LPS(Esc



herichia coli 055:B5, Difco, Detroit, MI, USA)%}
MTTGR-(4,5-dimethylthiazol-2-y1)-2, 5-diphenyl-
tetrazolium bromide)& T35} InvivogenAHT
oulouse, France)olA Loxoribine(LOX), Peptidogly
can(PGN), Flagellin(FLAXE 75ttt DMEM} st
reptomycin, penicillin, Fetal bovine serum(FBS)
2 Gibco/BRL(Fggenstein, Germany)Z=FE 5}
Ft. 187 @tk (unsei Chemical Co., Ltd.,
Tokyo, Japan)olAl dimethylsulfoxide(DMSO)E ++
sttt Anti-inducible nitric oxide synthase(iN
OS)= BD Bioscience(San Jose, CA, USA), anti-in
hibitory «kBa(IxBa)= Santa Cruz Biotechnology(S
anta cruz, CA, USA), anti-phospho-IxBe(p-1xB
@), anti-nuclear factor-xB(NF-«B), mitogen-activ
ated protein kinase(MAPK)s(anti-phospho-c-Jun
N-terminal kinase(JNK), anti-phospho-p38, anti
-phospho-extracellular signal-regulated kinase(E
RK)), peroxidase-conjugated secondary antibody
9 anti-g-actin, anti-lamin A/C+= Cell Signaling
(Danvers, MA, USA) 02X E] LA51AT} Griess rea
gent system> Promega(Madison, WI, USA)Z5H
F4519931, Tumor Necrosis Factor(TNF)-e%} inter
leukin(IL)-18 ¥ IL-69] cytokine2 ELISA kitE Pi
erce endogen(Rockford, IL, USA)OIA F£43te] AL
851991, nitrocellulose(NC) paper= Schleicher &
Schuell(Dassel, Germany)°llA 45ttt

Ultra performance liquid chromatography(UPL
O) columne ACQUITYTM BEH C18 column(1.7
m, 2.1x100, WaterAh= AR85199.0H, UPLCE Wa
tersAke] ACQUITYTM photodiode array detector
(PDA)2} WatersAke] ACQUITYTM ultra performan
ce LC system(USA)S ARESIHIL softwares Empo
wers AT

T3 UPLCO] €83t A& FZ0ll= BransonAte)
ultrasonic cleaner 8210R-DHT F&7|& ARE<IA
oh B0 A 37 FF5L} oHEYEZ(UPLC

aRPg 9] 291 ¢ BpkilHEme] NF-«B 2 MAPK A4S &3 3% avt

)2 JT Baker(Phillipsburg, NJ, USA), methanol
(UPLC®)2 Junsei Chemical Co., Ltd.(Tokyo, Jap
an)E A& Aol AME #EF 5 Decursin
2 SigmaAKSt. Louis, MO, USA)ZHE FU51,
Decursinol, Ferulic acid, Sennoside A2} Rhein
ChemFaces*KChina)ollA] +sto] AR&oHTt

3. Raw 264.7 cell HiY 2 XX|

AAFC] dAAESR] Raw 264.7 cell-& FHAlE
FATAHSeoul, Korea)oll A slict. 12 A
g HS DMEMO] 10%9] FBS, 100ug/mle] strept
omycin, 100U/m¢9] penicilling &313t viX|E AR
St 191 Al2eief71(Sanyo, Japan)9] w4
< 5% CO,, 37CE FARBIN He Alxe A
oA Alzzuliek dishe] Haefl 80-90% oV HIFHA
< 1 AAZ oI, A S 2031 9714

& cellTt ARESITE

4. HAKILFER & FEE(THITS) 42 =4

B Aleo] Aol A8 EERS TAE
TJoke= AR EFOlA Decursin, Decursinol, Fer
ulic acid®} K#olA Sennoside A%} Rheing A
= AR &, B4 sl

o] EE2FES UM Agstel, 242 Methanol
of =oA Ing/mlQ] HEZAHS THEQIT olF A &
FUY B FHolkal, MethanolZ m{d 12.5, 25,
50, 100ug®] =l Sl4fsto] EEAO R STt

HETAY] AR 2 91 BEEE BFolA
0.999 ol3elSlt}. AT AAL FE8A% ANRE +

Aol 70% Metha
nol 10ml< 7Rt &, 1A% % 255 353 &,
1 H%E 37 0.22me] HEH]S]

HoZ slolrt

15 BAFZrE T T(UPLCE Waters ACQU

ITYTM ultra performance LC system(USA)Z} Wat
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ers ACQUITYTM BEH C18 column(1.7ym, 2.1x10
0y ARESIAL, column?] 2%+ A2ofA B4}
t}. PDAQ] A 1L Decursind} Decursinol 33
Onm, Ferulic acid® 280m, Sennoside Ax 340m,
Rhein& 254melA] #41519Et. o5 == E34 0.
1% Formic acidE TR3t FHIEUEZS] S3lHS
ARSSIHIL, ofefe] 2ACR B AlgE 2u
£ FUoKAT, F42 0.4ml/minCl ALt 24 F=,
HES AREOE /eI si9lon, waHaHos
JeFol K Table 2).

5. NO9| 4d% &%

Griess A9 0]-831o] Raw 264.7 cellofA A4
= NO9| %2 4319t} GriessAl2H(1% a-naphth
ylamide in H;O + 1% sulfanilamide in 5% phosp
horic acid) 50u(9} 7t Ao Azl A5 50
W= 96 well plateol] & ZIT &, oA 102 &
oF WkSAHTE ©]F, 540mel4 microplate reader
(Model; Infinite M200 pro, Tecan, Mannedorf, S
witzerland  SL=E 243199tk NOQ| FAFS
ontrolzto] that z+ A9 fold=2 VERARITH

absorbance of
experimental group

NO production(fold) =
absorbance of
control group

6. MZ YZE =¥

Raw 264.7 cell& 24 well plate°] 5x 10%cell/well
2 B33 o THTSE 10-300ug/ml= AR5,
11 % LPSE AX’E F 5% CO,, 37T 212 74
AR Bi7100A] 18AIZE BliQFstar WhA] Al BEE2
Tt &, 8iF 5 4ARE B9 24 well plated]] well
F MITO. 1ng/nf) 200ulE ¥ 57} sigsiit. A3
EA|z9] mEZEolo] MTT7} -85t} AARS]
formazanZ P/t iRt & HiA] well BIE] A
3of| Yol ZIIRIA] LR HIAIE ZAHAHA AA
sict. AAdE Hek9] formazan crystal& DMSO
o =o] microplate reader(Model; Infinite M200
pro, Tecan, Ménnedorf, Switzerland)Z 570mA]
FB=E SoI3lth AR AEE2 controlol| Hist
of 7} ATte] MiEe = LRSIt

absorbance of

Cell survival rate experimental group

€100 x
(% control) = absorbance of
control group
7. BN s £

THJTS?t LPSO] AA|7F &% Raw 264.7 cell&
WstaAr shz whbde] met 8 29 2&E(nuclear
fraction)¥} AAME FZM(whole cell lysate)S &
o &, o9 HHo g Resigith

Table 2. Solvent Grade Conditions for UPLC-PDA Analysis

Time(min) 0 1.0 2.0

6.0 9.0 13.0 14.0 15.0 16.0

0.1% FA/water

@ 98 98 90

0.1% FA/acetonitrile

) 2 2 10
Flow rate
(ul/min) 0.40 0.40 0.40

50 30 10 1 98 98

50 70 90 99 2 2

0.40 0.40 0.40 0.40 0.40 0.40




A, AAE FEAL2 27 S5 AEE ice-co
Id PBSZ Al&et & 150mM NaCl ¥ 25mM Tris-H
Cl(pH 7.6), 1% NP-40, phosphatase inhibitor coc
ktail?+ 1% sodium deoxycholate, 0.1% sodiumdo
decylsulfate(SDS), Halt proteaseS X33t radioim
munoprecipitation(RIPA) buffer(Thermo Scientifi
¢, Rockford, IL, USAYE #7Isha, 30% &< 4Cof
Al BEGAIZIAL 15,000 gollA 102 5<% ARt
T, A5HE Fololrh o] A HME FEH0
2, thilg 3RS Aol Y5 BCA protein assay
kits o}-&st3ith

& B2 MIZE ice-cold PBSE Al&s}1, KCl 1
OmM ¥ Hepes(pH 7.9) 10mM, dithiothreitol 1m
M, EDTA 0.1mM, phenylmethylsulfonyl fluoride
0.5mM} 0.5% Noridet P-402 g3t 5AE 10
0ul gof vortexstal 104 <t iceoll HARF & 58
B3 4TA 16,000xg= FHESIN HiEe]
T AEHE AAsL Fo] Z9tE o] Q= JHES H
epes(pH 7.9) 20mM, NaCl 400mM, dithiothreitol
10mM, EDTA 1mM3} phenylmethylsulfonyl fluori
de ImM& g EFHS 40 B3It s &5
AlA iceollAl 1ARE HAIRE & 104 B3t 4TOA 16,
000xg= YrlEeislo] J5dS 3 EYE= At
o) B2 BCA protein assay kitS ol-8sto] Thld
S ARotal, Aglo] AR A7HA] 70T B
Tolict.

3 58 9 HANE 2299 thil olks S5t
YT TS Folo] ETjolHoplel= A 7]
F5H(SDS-PAGE; sodium dodecyl sulphate-polya
crylamide gel electrophoresis) & A7 95A7] &
9] nitrocellulose(NC) membrane & THliZ-g o]
AlFt}, Tido] ZojE NC membrane©] iNOS, NF
-kB, I-xBe, p-I-xBe, Lamin A/C ¥ B-actin®] 1
2} antibody@} ¥FS-A)711, blocking, washing 34
= A% &, o] IS 7Kl flste] horse
radish peroxidase”} A%t 23+ AL} SESAIAA]

aRPg 9] 291 ¢ BpkilHEme] NF-«B 2 MAPK A4S &3 3% avt

Amersham BiosciencesAKPiscataway, NJ, USA)2]
ECL detection reagents® 2513t Z+ vhiz]o]
93RS [mage analyzing system(Ultra-Violet Pro
ducts Ltd., Upland, CA, USAXZ AR&3iA Aldsist
Ao, 7 TEo] WA controlt Y] ZF AR

9] fold= LERASICE

density of
experimental group

Relative protein level(fold) =
density of
control group

8. Cytokine 2 PGE, &3

Raw 264.7 cellZ 6 well plateo] 5% 10°cell/niZ
Eolal vjekst & THITSE 100, 300ug/mle] &=
2 ARt J2]3 1417 3] LPS 1ug/miE AA]
siglom, 1 3 184K Riofl HiRIE 34=510] cytokine
= S74sIsith

TNF-e, IL-18, IL-6= Pierce endogen®] ELISA
kit ARgsto] 2431}, PGE, 9582 PGE, assay
kit(R&D Systems Inc., Minneapolis, MN, USA)Z
2519 cytokine ¥ PGE;9] #EFAI} 7719
FEE Sl EETAS A%, EER 2R

o]l tiste] pg/mlE HERHITE

9. &

oo

= H AR

AHTES SEEAISEA(ECRS: Environm
ent Controlled Rearing System)°|A] AR3310tt. 2
2]lEHrto] (Seongnam, Republic of Korea)Z+ €
Sprague-DawleyAl A rat(dF5 130-160g}= +
Ao, 15U AR AZARK] thy A
AFg3I%TE. ECRSO| S 60%, 2 20-23C, 3
WF7le 12AR0] FAIEA A7sH1aL, A= (Nestle
Purina Petcare Korea, Seoul, Korea)?} S84+
AREA AFeleS oioith. 2 A direkelret
o ARFEE SEHEREAESIACUO] UG
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QIS © DHU 2021-0103)2 E53F Fof A8E A
B

FAA] controld~& normali-C2 AR, CA
(100ut/rat) HIFALE BFZ FES -8 CATOR
sttt CASH THITS(0.3g/kg)E Fofet w2 TH]
TS 0.3g/kg + CAT:, CA9F THJTS(1.0g/kg)S Foist
-2 THJTS 1.0g/kg + CAxt-, CA2} dexamethasone
(1mg/kg, p.o.)& FoIst - DEXA + CAT-O &2 A%
SFtK(Table 3). 2 g rat?] vEis= 5nkE]=
5ICh Dexamethasone™ THJTS= 13]/4= 59
A& Folsigion, 5YA net oFE Fol 3 1ARo]
A Foll rate] Q2% Wupdo] CAE 100ul/rat= &
ARstSiTt.

o

o2

10. Paw edema? Q& % =H

59 B2t i 18] okES Fololal, npAd; Fof |
At Fof| CAE F4Fsto] paw edema’ -FEAIFTE
paw edema®] % Hr= CAE FARE 3, 0-4A1%F
ult} plethysmometer2 79013t 159 A= n
ormalst thH] Z+ A9 fold= UERAITH

paw volume of
treated rats

paw volume of
normal rats

paw edema volume(fold) =

11. SSXZ0M INOS &l £F

99 rarg SR T dute 242 A sto]

radioimunoprecipitation(RIPA) buffer 1m(E ¥l

Table 3. Experimental Groups in This Study

ZA14)7|(Taco™Prep Bead Beater; GeneReach,
Taichung, Taiwan)E o}-&ofo] Hupe 22)& 435}
AFHek A8 HE 15,000x gollA 102 B2t ¥4
Eoto] A5HS d2 F, o]Z BCA protein assay
kit(Thermo Scientific, Rockford, 1L, USA)Z T
29| S gl Td ¥ 5, 719 &
WA HPAIEO] 242 in vitrod] W HLH

st

12. 8AX 45

TE A9 A= meantSDE H7[519ITE A2l
7+] R4S HA] one way analysis of variance(A
NOVA)Z 77%3et & Newman-Keuls test® 77513
1, AHY 7132 p0.05 E= pC0.01% SISiTh

I
>,

O r

. & 1t

1. THJTSS| UPLC 24

THJTSS] AEEAZ EhFollA Decursin, Decursin
ol, Ferulic acidE, A#olA Sennoside A%t Rhein
< AAsto] EAE At
=4 2 & A+ ARE THJTSOlk= Decursin
0.89+0.066ppm, Decursinol 5.47+0.267ppm,
Ferulic acid® 14.50+0.120ppme] TG0} U
1, Sennoside AE= 1.24+0.009ppm, Rheine 4.62
+0.033ppm®] F=e] ANTHFig. 1).

Treatment

Group

THJTS 0.3 THJTS 1.0 DEXA

Normal -
CA
THJTS 0.3g/kg + CA
THJTS 1.0g/kg + CA
DEXA + CA

+ + + +

+ - -
- + -




2. THJTS7E NO dd & MZE dZ=0 0jX|=

o
o

0%

THTSS 3¥Z a71E Brlslr] Ystod @A LPS
= Ao controlie] Blsle] NO2Q| 434
Zo] 4.08+0.07H1E G2l A Z718IEHp<0.0
1). THJTS 10ug/mielA= 3.39+0.128), 30ug/mlollAl

@)

cid - 6.093
Rhein - 10.287

ennoside A - 6.446

1400

=
[n=A
5y
jE

D BKIEES) NF-xB 2 MAPK RIS 53 94

olN

a3

£ 3.2340.134), 100ug/mieIH%E 2.71+0.038H, 300
ug/mielA= 1.83+0.15812 B% SoJ51A] 745k
tHp<0.01)(Fig. 2A).

THJTS7} LPS #2] & Z71 NOE %
THJTS+LPS(1ug/mf)2] Al3=dol] 217t AQ1A]
517] 9sto], THITS+LPSE A&kl 18A17F
T assays AAloto] AL FEEE oIt

(B)

050

ZHAA]

ok i
dob 2L
dd
mwe o

R

Decursinol - 7.955

nnnnnnn

Fig. 1. Analysis of 5 Standard Compounds in THJTS by UPLC-PDA
(A) UPLC chromatograms of 5 standard compounds, Decursin, Decursinol, Ferulic acid, Sennoside A & Rhein
(B) UPLC chromatograms of Decursin, Decursinol, Ferulic acid, Sennoside A & Rhein in THJTS(Decursin: 330mm, Decur
sinol: 330mm, Ferulic acid: 280mm, Sennoside A: 340mm, Rhein: 254nm)

A

4.5
4.0
35
3.0
2.5
2.0
1.5
1.0
0.5
0.0

NO production (fold)

Control - 10 30 100 300

(B)

120 -

100 -

80

60 1

Cell viability (%)

40 -

20 4

Control - 10 30 100 300

Fig. 2. Effect of THJTS on NO Production and Cell Survival Rate in LPS—stimulated Raw 264.7 Cell
Raw 264.7 cells were treated with 10, 30, 100 and 300ug/m{ of THJTS for 1 hour and then treated with 1ug/mf of LPS
for 18 hours. (A) Relative NO production(fold) was determined by using Griess reagent and (B) relative cell survival rat

e(%) was measured by MTT assay. Data represent the mean+SD of 3 separate experiments.
* significant as compared to LPS-stimulated cells, #p<0.01

to control, “p<0.01,

. significant as compared
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LPS#oll4E= controlitol| H]W3lo] 61.04+0.67% Atk

o] Al &S HYATHP(0.01), LPSLF THITS 10 WA NO&= LPS T AAofl4] controlw{1.00+
ug/miE A3t oA 64.18+2.84%, LPSSF THJTS 0.007) tHH] 4.44+0.068) NO A8/3%o] F7Feti2
30ug/miE AHFSE FolA 66.19+1.45%, LPSSH U, THJTS 300ug/miE 426132 f 2.29+0.094H
THITS 100ug/mtE ARt el 76.66+1.69%, E NOY WS FololA JAlskri(p<0.01). LOX
LPSet  THJTS  300ug/mE  Afgt oA e 2204 controli(1.00+0.007) tiH] 2.71+
76.95+0.76%= LPS T Azltol| vlwsto] AlEs 0.074 NO A/d=o] 7kl o, THITS 300ug/ml
A& UehfA] AolckFig. 2B). ©l2f3t NO 444 Al £ AAYEAIS 1 1.11+0.02412 NO9| S &
A} Al AYE&0] ATE vioR o]%9 71- A oJ5HA AABIATHp<0.01). PGN T AHZZlA co
T= THJTS 100ug/me2}F 300ug/mi2] =04 AS ntrol¥(1.004£0.007) thH] 2.43+0.014] NO 48/3%
s3Itk o] 37FIA oM, THTS 300ug/mlE AAZ51AE uf
1.52£0.10812 NO2| A3/3& oAl AAetitip
3. THJTS7} LPG, LOX, PGN, FLAZ QL= {0.05). FLA ©= A2}ofl4] controlw(1.00+0.007)
NO M4 3 ME MZES0 0jXl= & thH] 3.2440.034) NO A/dgo] F7kel o, THT
S 300ug/miE AAIoFE W 1.08+0.00942 NO

o] 3L FoAl IASHATHp<0.01)(Fig. 3A).
AM|E AZgo| QlojA] LPS ©E HXS controlit
(100.00+3.22) o] 77.83+2.81%, THJTS 300ug/
= AR F 75.54+1.20%] AIE JEES
Rt LOX T AHX|2- controlv{100.00+3.2
2) tH] 68.62+3.57%, THJTS 300ug/miE AAZ]et

THJTS7} TLR49] ligand?! LPS 2jofl Tk TLRY] |
igand® =¥ A5 ¥ AL 5 A=A Eelst
k. LPSE 4SRRI Raw 264.7 cellolAl NO9
A A 9 AlZ BEE A B fARE e
2 LPS thAl TLR2, 5, 79] ligandQl peptidoglycan
(PGN), flagellin(FLA) ¥ loxoribine(LOX) 30ug/m!
= AA|5F Tof| NO9| /%) Al BE&2 B7Tot

@) ®)

p<0.01

5.0
45
4.0
35
3.0
25
20
15
1.0
05

Cell viability (%)

NO production (fold)

0.0
Control - + - + - + - +  (THJTS 300 pug/mL) Control - + - + - + - + (THJTS 300 pg/mL)

LPS Lox PGN FLA LPS Lox PGN FLA

Fig. 3. Inhibitory Effect of THJTS on LPS, LOX, PGN and FLA-induced NO Production and Cell
Survival Rate in Raw 264.7 Cell

Raw 264.7 cell were pretreated with 300ug/ml of THJTS for 1 hour, before cultured with 30ug/mf of LPS, LOX, PGN and

FLA for 18 hours. (A) The relative levels of NO production were analyzed by measuring the absorbance and (B) the

relative cell viability were examined by MMT assay. Data represent as mean+SD of 3 independent experiments. " sig

nificant as compared to control, ‘p<0.05, “p<0.01



oA 82.14£8.004%Z VFERSITE. PGN T A7
-2 controli(100.00+3.22) tH] 71.89+1.88%, T
HJTS 300ug/mtE AA=TE T~ 73.62+6.55%=
ERdth FLA 95 AX72 controli®(100.00+3.22)
o] 80.24+1.40%, THJTS 300ug/mlS AAst 7
2 80.77+2.94%% YERFTHFig. 3B).

olgfgt A= THJTS7F TLR4Y] ligandol 2Jgt
% Hkg8d opel TLR2, 5, 79 ligandol oIt &
3 il BAE AT 5 QloH, AEEAEL 9se

Uepict

4. THJTS7t INOS H COX-2 Zedof| Ojx|=
o

oo

THJTS 100, 300ug/ml S=ollA NOS At Zo]
NOZ FAJsh= A4 849l iNOS thlZ Walo] 24
3 ATGE Wrkelr] sl AlEofA iNOS T

=

[ =1
WS B8 0H, 3t PGEoF B COX-2 &
0] WS WS

LPSToll= {NOS9] @&o]| controlt tH] 19.31+
0.6781= oo S7F=EI o, THITS 100ug/mle]
FroAE 18.38+0.93812 LPSTIt FARH O,

(B)

(A) 22
5 20

S 18

— — — |NOS g 16

e 14

—— COX-2 g 12

a 10

S ——— | 3-Actin % 8

Con

- 100 300 300 THJTS (ug/mL)
LPS

Control - 100

300

aRPg 9] 291 ¢ BpkilHEme] NF-«B 2 MAPK A4S &3 3% avt

THJTS 300ug/mieA= 13.56+1.45812 LPST] o
Hlgle] ojulet s HAtHp(0.01)(Fig. 4B).
LPSZo= COX-29] ¥ao] control HH] 70.11
+1.5081E ROJolAl S7H=EIoM, THJTS 100ug/md
9] BEoME 72.6643.00812 LPSTE QAL
1, THJTS 300ug/miolA= 51.47+4.30812 LPSTo
tiulsto] fofulsiA] HAsttipd0.01)(Fig. 4C).

5. THJTS?} LPS, LOX, PGN, FLAZ RZ&
INOS & COX-2 dg0 0jxlz &

INOSE= LPS T AHX|ZolA controlw(1.00£0.7
3) o] 23.58+0.774] INOS AAJeko] 715191 0L,
THJTS 300ug/miE AA2319S ) 16.86+0.73H=
INOQ| WS fefotAl AAIstTi(p<0.01). LOX &
& 42704 control7(1.0040.73) thH] 18.79+1.
888l INOS Aol S7k6ll o, THITS 300ug/md
Z AXEIRS W 6.66+2.5H1F o5t A5}
AH(p<0.05). PGN T AZ|llA controlvH1.00
+0.73) tiH] 8.01+1.354] iNOS A8/d%o] S5k
Ok, THITS 300ug/mlE AA2Iet - 1.38£0.994)
2 FOsHA JAIBIATHP0.05). FLA B Az7ol

Relative COX-2 protein level (fold)

300 THJTS (pg/mL) Control - 100 300 300 THJTS (ug/mL)
LPS B — LPS

Fig. 4. Effect of THJTS on the INOS and COX-2 in LPS-stimulated Raw 264.7 Cell
The expressions of iNOS and COX-2 proteins were monitored 18 hours after treatment of LPS 1ug/m{ with or without
THJTS 100, 300ug/ml pretreatment(i. e. 1 hour before LPS). Same amounts of protein were separated by SDS-PAGE. Th
e expressions of iNOS and COX-2 proteins were analyzed by immunoblot analysis using specific iNOS and COX-2 ant
ibody. (A) The expression of iNOS and COX-2 confirmed same loading of the total lysates. (B) The relative iNOS densi
ty was measured by scanning densitometer. (C) The relative COX-2 density was measured by scanning densitometer.
Data represent the mean+SD of 3 separate experiments for each condition. " significant as compared to control, ™

p<0.01, * compared to LPS alone, *: p<0.01
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A controli1.00+0.73) THH] 10.54+1.438] iNOS
Aol S7ksl¥ o, THITS 300ug/miE AA2]s)
< o 0.73+0.339= R A AABIHTHpLO.
05)(Fig. 5B).

COX-2+= LPS = AX|llA] control(1.00£0.
39) e 43.28+1.914 COX-2 AAJgo] Z71519L
W, THITS 300ug/mlis AAolS W 27.44+3.84
B2 COX-29] A/8& #2 A AABHATHp<0.0
1. PGN ©= AAZoA control#(1.00£0.39) o
H] 21.29+1.328 COX-2 A/g%o] S7ktaou, T
HJTS 300ug/mE AA2ot9 W 10.02+2.47591=
Rl IAsk ﬂ(p<0 05). AL LOX AR}
FLA AX|ZoAe fofet 2HE Bof] EkFig.

S - k- & . & (THJTS 300pgimL)

LP$ LOX PGN FLA

50).
B)
® -
-———— — iNOS ;Z: L_| -
——————— COxX-2 g"
e e e e s e e | (3. ALY §

@ « s

........

6. THJTS7} cytokine -0 O|Xl= F&

o

£ AFof|4E= macrophageoAl A== TNF-a,
IL-1(a, B), IL-6, IL-10 59| cytokine %", TNF-¢,
IL-18 ¥ IL-69] Ad5s H7Isiqint

FAA] controlol|A] TNF-a7} 214.22+18.78pg/ml
oj9lout, LPSTOE= 7,921.77+132.26pg/mlEA co
ntrolite] Hlaste] fejmeA] S7K1%ckp<0.01). ©f
25t LPSof| OJe TNF-¢2] Z7K= THITS 100ug/mi<} 3
00ug/mielM 22+ 3,946488.30, 2,262.33+91.03(pg/
m) o= ol A TABIHHp0.01)(Fig. 6A).

ControltolAE= 1L-187F 2.50+0.75pg/mie] oM,
LIPS A= 140.27411.07pg/miZA] controlito] H]
wslo] FefmjshA S7FIIE(p<0.01). ol=igt LPse] of

©

Reltive COX-2 protoin love (fokd)
- B8 -] B8

Fig. 5. Inhibitory Effect of THJTS on LPS, LOX, PGN and FLA-induced iNOS and COX-2

Production in Raw 264.7 Cell

(A) Raw 264.7 cell were pretreated with 300ug/m{ of THJTS for 1 hour, and then, further cultured with 30ug/ml of LPS,
LOX, PGN and FLA for 18 hours. (B) Relative levels of iNOS production were assayed by measuring the absorbance
and (C) relative levels of COX-2 production were assayed by measuring the absorbance Data were expressed as mean
+SD of 3 independent experiments. " significant as compared to control, p<0.05, “p<0.01

(B ©)

3000

2500

™
=}
S
5

1500

IL6 (pgimL)
IL1B (pg/mL)
]

1000

Control

100 300 300 THJTS (ugimL) 04 0
LPS

Control 100 300 300 100

Control 300 300

Fig. 6. Effect of THJTS on the Cytokine Production in LPS-induced Raw 264.7 Cell

Pro-inflammatory cytokines were assayed in the medium of Raw 264.7 cells treated with LPS 1yg/mf for 18 hours in
the presence or absence of THJTS. The amounts of (A)TNF-e, (B)IL-18 and (C)IL-6 were measured by ELISA kit as des
cribed in materials and methods section. Data represent the mean+SD of 3 separate experiments for each condition.
" vs control group, ~p<0.01, *: LPS alone, #p<0.01

10



3HIL-189] Z71= THITS 100ug/mé2} 300ug/meelA 2+
7} 51.87+4.85, 4.37+0.17(pg/n)= V3 Q= A4
£ BEKp0.01)(Fig. 6B).

ESE IL-6= controlitollAE 0.54+0.98pg/mio]RAL
U, LPSTE 2,861.09+13.27pg/mlEA control
of Hlwsle] feufslA] S71Hp<0.01). ©l2igt LPS
of oJgt IL-69] £7k= THITS 100ug/mi<} 300ug/mielIA
ZP 1,699.06+0.60, 518.21+7.87(pg/n)Z 24

= A4E YERITHp<0.01)(Fig. 60).

7. THJTS7t PGE2 &0l OX|l= HE

£ A7llA THITSO SJallA COX-2 A/dE AAst
£ AL ERIEomE o7 7]Qlste] PGE, A4
A A5l AF RG-S AloR=A] Yolir] e

PGE;=  control=]] 11‘ 30.98+25.08pg/m%A
U, LPSTOlAE 2,641.55+175.08pg/mlZ control
o] Blws) o5k S7FekAtHp<0.01). ol2fgt LPS
o 2J3t PGE,9] %71= THJTS 100ug/mloIAE 1,02
0.60+120.04pg/ml, 300ug/mloIAE= 202.66+71.59

pg/mlE HE 8o55t A4S HAHp<0.01)(Fig. 7).
3000 .
2500
= 2000
£
£ 1500
ui’ #H
E 1000
500 P
04

Control - 100 300 300 THJTS (ug/mL)
——————————— LPS

Fig. 7. Effect of THJTS on PGE; Production in
LPS-stimulated Raw 264.7 Cell

Raw 264.7 were assayed in the medium of Raw 264.7 cell
s treated with LPS 1ug/ml for 18 hours in the presence or
absence of THJTS. Production of PGE, was measured by
the PGE, assay kit. Data represent as mean+SD of 3 sep
arate experiments. "t significant as compared to control,
“p<0.01, * significant as compared to LPS-stimulated cell
s, *P<0.01

[kBa= LPS AA|ZA] controle TH] 0.27+0.0
SH12A] controltoll Blwst] f-2loiA Z4stAHp
{0.01). &1} o]gt LPSOf| 2Jgt [xBe ] TAE TH
JTS 100ug/m{t 300ug/mfelA] Z¥2F 0.44+0.03, 0.42+
0.03H1= 21 WA S7FtATkp<0.05)(Fig. 8A, B).

[kBa) Z4a0l wWet p-IxkBee LPS AAZOIA co
ntrol ] 4.55+0.20812 F2lskAl S7tg o
(p<0.01), THJTS 300ug/molAE= 71 p-1xBae7t
2.03+0.41H1= LPS Al H|wslo] Fold A
ZAE]JHp<0.01)(Fig. 8A, C).

NF-4xBE: & E&lojA] LPS A& 2J3)| controld
o] 2.94+0.1382 F2JotAl S7FFR. 2 Hp<0.01),
THJTS 300ug/miolAl= NF-,B7} 1.94+0.0982 LP
S A5kl Blasto] Fod Al HAEATHp<0.01)
(Fig. 8D, E).

9. THJTS7H MAPK 30| Ojxl= &g

B Ao -E= NF-4B pathway 2Jol THITS7} MA
PK pathwayol PAl= &S B7F6I3ith

p389] Qiksh= LPSollA= controlitol Blistoq
5.35+0.20812 §o1d A S7FH3tHp<0.01). p38
9] QKIsh= THITS 100ug/miolA] Reush Zatg 2
ofFA] Zgou, THITS 300ug/mel= 2.71+£0.32
HiE FofotA A= ATHp<0.0)(Fig. 9A, B).

", ERK®] QIAES= controlitol| Hlasto] THJT
S 100, 300ug/ml E5FollA fomfet kg B4
ol oM (Fig. 9A, O), JNKS| QA HA] control
ol vlwslo] THITS 100, 300ug/ml ZFoNA f-2u]
o AE HolFA] ZrhFig. 9A, D).
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_ LPS = 0.2 g1
@ =
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0 0
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35
_ x4
5
(D) g
g 25
2
— e = - e | NF-KB = #
z 2
I
=E== =3 | LaminAC f; 15
2
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—_— LPS ¢
E 05
&
0
Contral - 100 300 300

Fig. 8. Effect of THJTS on the NF-«B Signaling Pathway in Raw 264.7 Cell Stimulated with LPS
The levels of 1kBe proteins were monitored 30 minutes, p-IxBe and NF-«B proteins were 60 minutes after treatment
of LPS 1ug/ml with or without THJTS pretreatment(i. e. 1 hour before LPS). (A) The #-actin confirmed same loading
of the whole cell lysate, and (D) Lamin A/C confirmed same loading of the nuclear fraction. (B, C, E) The relative den
sity levels of the bands were measured with scanning densitometer. Data represent the mean+SD with 3 separate exp
eriments. - vs control group, p<0.01, * vs LPS alone, #p<0.01
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LPS Contral - 100 300 300 I:;Ts(ugme}

3 7
T i
€25 e s
H ®
i, . i
£ i}
2 £ 4
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g :
s 1 Z
H 2
g o5 E 4
& &

0 [\

contrel - 100 300 300 THYTS (ug/mL} Contrdl - 100 300 300 I):éTS(pgme)
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Fig. 9. Effect of THJTS on the Phosphorylation of MAPKs

(A) The phosphorylated forms and total levels of MAPK proteins(p38, ERK and JNK). The proteins were measured 60
minutes after LPS(1xg/mf) treatment with or without THJTS pretreatment(i.e. 1 hour before LPS). (B, C, D) The relative
density levels of the bands were measured with a scanning densitometer. Values represent the mean+SD of 3 separat
e experiments for each condition. " vs control group, ~p<0.01, *: vs LPS alone, *p<0.01
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10. THJTS?} ratQ| paw edemalil O|Xj= &t

THJTS?] in vivoolAe] &% Aol B35 H7lol]
3l rat9] $= sHlol CAE Holralel] 34 85
A Bz pde Aesiot

paw edema &3 23}, CATOME=0, 1, 2, 3,
4AIZ100 ¥ 0.99+0.03, 1.46£0.05, 1.71+0.07, 1.
86+0.10, 1.76£0.12(:8)E Hefdie 1, 2, 3, 44119
folufet paw edema”t -FE=IITHp<0.01).

THJTS 0.3g/kg + CAlA= 0, 1, 2, 3, 44171
Z¥7ZF 1.00940.02, 1.36+0.10, 1.4240.06, 1.48+
0.06, 1.46£0.14(# )5 Hehdio] 2, 3, 441Kt 2
S| paw edema’} JAI=AHp<0.01). THJTS 1.0g
/kg + CATOIA= 0, 1, 2, 3, 441%tl 242k 1.01£0.
01, 1.43+0.08, 1.55+0.10, 1.57+0.09, 1.48+0.0
oS WERHO! 2, 4ARKpC0.05), 3ARKp<0.01)°l
3 YA paw edemat A=

DEXA + CAwOlA= 0, 1, 2, 3, 44121 Z42F 1.0
3+0.04, 1.28+0.03, 1.4240.10, 1.47+0.10, 1.43
+0.13(8)2 Yol 1, 2, 3, 421t 251 pa
w edema”} A= AHp<0.01)(Fig. 10).

+ DEXA (1mg/kg)

(B)

) -
S . e | INOS %

S ——— | (3-Actin é
Nor - 0.3 1.0 - THJTS (g/kg) %

g

+ + + + CA(100ul/kg)

Fig. 11. Effect of THJTS on the iNOS in CA-induced Rat
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Fig. 10. Effect of THJTS on the Paw Edema in
CA-stimulated Rat

THJTS was administered orally to rats at dose of 0.3 and
1.0g/kg/day for 5 days prior to occurrence of paw edem
a. Paw edema was occurred by subcutaneous shot of CA
(s.c. 1% solution of CA dissolved in saline, 0.1m{/rat) into
the right hind paw. The paw edema volume was measure
dat 0, 1, 2, 3, 4 hours after CA subcutaneous shot. DEX
A(Img/kg p.o.) was used as a positive control. Data repres
ent the mean+SD of 5 animals. " vs normal group, ~p<0.
01, * vs CA alone, *p<0.05, #p<0.01

11. THJTS7} rat@ paw edemaOfA{ iINOSO]|
0|X|=

53

THJTS7} in vitroollA 300ug/mlS] 5=0lA iNOS
E R IA FABIHCER, paw edema ZEQ

ok

©
L]

[Z]

N
tn

N

=
tn

-

o
tn

(=]

0.3 1.0 THJTS (g/kg}
+  DEXA (1 mglkg}

+ + + +  CA (100 uLirat}

THJTS was administered orally to rats at dose of 0.3 and 1.0g/kg/day for 5 days before the induction of paw edema.
(A) The level of iNOS protein was determined by immunoblot analysis using an iNOS specific primary antibody. Same
amounts of total protein were separated by SDS-PAGE. The expression of #-actin confirmed same loading of the lysat
e. (B) The relative density levels of the bands were measured with a scanning densitometer. Data represent mean+SD

of 3 independent experiments.

" vs normal group, ~p<0.01, * vs CA alone, #p<0.01
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iINOS Thaio] oA CAZIAE normalw(1.
00+0.38) 4] 3.09+0.27492 F2J5lAl Z71=Act
(p€0.01). THJTS 0.3g/kg + CATIAE= 1.7740.57
i, THJTS 1.0g/kg + CAZOIA= 1.70+0.21812 C
A} Hlste] FofulehA] AR a1(p<0.01), A
L FARFC R ARRE DEXATH1.55+0.07)7 &
ARE g U QITHFig. 11).

V. 1

U3k

BKIRS B, Ao MRS (RERE) BA
109 249 WAIZ, KECR, M), HEOR K550
2 M=o} glom, Kt E#E 7ol A £
of WebA ARGSIAL 7180l AlolA sHdol ARERE
. BKIbERS] T FE F OARS e st

L wslol FIRESRS G50, M, BTG,
Wb, SNEAKEES AR E3 EE e
LT, vk Hopoto] MRIUAIL FHESIERG, Bt
L G508 MRS 53,

KIS HRet A#o] 71RE A7)0 4o
HHohs HAjos &Kol Q8A oY, Hiet A
B SR ESlOIAE BkES A|Eshs thls
SFAfol, ofo]l ARR= Bpkibise] Mol o5 &
HrE 0jRo] ¢ AL AFFITHE Hol| 2Asto]
KRS & 2280 ikt 395 el 71de
YolH it

14

A-A3 EAFA(pathogen-associated molecular
pattern)Zt A|EZHE 7|15t EA-AT FAFA(da
mage-associated molecular pattern)& 14J51] N
F-xB2F MAPK 52 S/4J3HA7|H, ol &slo] IL-6,
[L-18, TNF-e¢ 52 Z33t et A954 cytokin
e HHIE B3 95 WS MY

2 Aol BkbER & F5E0] in vitro 29
2 LPSE E4I3HE Raw 264.7 celloxe] §% wi7f
E49] &, NF-«B, MAPKS] ASHLAA, in vivo
Zdz CAZ i=d 34 95 T=292 o183l
Bk A5 53 Bkt

2 AFoie BRbEHRS] d5 A 7147 3E
Z 292 AFBIIAT in vitro BEE LPSZ ISR
Raw 264.7 cell 22 A&t

LPS= I3Rdwe] o dH EQME=, polysace
haride®} lipid& %ol e, LPSE AEejolo]
L @Hof| ERfsh= 71843 LPS ARHA(LBP: LPS-
binding protein)@} 2%z}, 211 o] LPS-LBP &
A7} macrophage A9 CD149} Z35HH LBP=
Ea&tt. 1PS-CD14 E3A|7} macrophage FHO
TLR49} 2ot LPS/CD14/TLRE EJAE oF1
IL-1 receptor associate kinase(IRK)9] QAlEE &
T3k} 18|21 TNF-R-associate factor 6(TRAF6)S]
SIS =519 MAPK cascade®t NF-«B cascad
eS IAA 95 il uk3S TASRIY.

SR B0l RS Fgelut Hlgo] 47
SHA| 2L, AR, AF A7) 5 o] 22 84 9
N faES o] FeRle BLE0] Y.
A o W] SES folo] & Ao ARSH
LIS & F28Y 57 482 Bkl &
Atoll ARGl THJTSS] i /321 Decursin 0.89
+0.066ppm, DecursinolZ 5.47+0.267ppme] 3
FEo] AL, K 4gEe Ferulic acidi= 14.50+0.
120ppm, Sennoside A+ 1.24+0.009ppm, Rhein
2 4.62+0.033ppme] =] AT

THTSY FHF5 BAE Fopr] fJsf, 4 NO<



AR TSIt NO= L-arginine S 25E A4
=4, nitric oxide synthase(NOS)ol| 2J3] L-argini
ne< L-citrulline®} NOZ A=t NO= 73 Y
Y BEEIRMAE BEELY] SIS Aol E
20 Bolu 3115 AR SHARE A&l 1
29 NO+= &3¢0 EgjslA 2-8slo], A% ¥
Faslel 229 2ARS ZiEt 4 IO

LPSollAl= NO2| Ad@o] fefulstAl 71kl
o, ol2igt NO9| 37H= THJTS 10ug/miell <fsh £
OJ3IAl Z43I9a, THITS 100, 300ug/miell 2shAl
G folsA ZAsich AR AEES W7kt A3,
LPS + THJTS 10, 100, 300ug/m s=ollA= LPS &
= g vl A, FolRt AlEsdE VERiAl &
Utk I2EE THJTS 10, 100, 300ug/ml J7F 5 Al
E=/gol| oJ3 NO7F 4zt Ao] ofdzt, THTSS] &
AT A= FET £ 9t

Toll-like receptor(TLR)= Hlo|{AL} dhe|g]o} 5
o] Heto] & Qo S0l o, BHdtEe] 7
11 o= FEIF FEE QIAete] AR WY wRgat
T4 WY WS fEsle gEg F . 2479
TLRse P=S0l 7HAL Q= 29| =53t 7525
QIAIEII). TLR2%= lipoproteins, lipoteichoic acid
O ¥ A, lipoarabinomannan(mycobacteri
a), glycosylphophatidylinositol anchor(T. cruzi),
glycolipids(Treponema maltophilum) % & &3]
3 modulin(S. epidermis), zymo-san(fungi) & ¢t
Pt HYFO] FREG QA5 H=t] HoRHPY. TLR4
© /At LPSe] dieh =8A1=A TR 5]
A @57t 7R &Elo] QItP? TIRS: AldHHEe]
F F2EARI At flagelling A5k, HRE 71
NFET TIRSS 2481 < AP, TIR7 imi
dazoquinolinesE <14J3lo] MY RS2 Ao7l=t],
imidazoquinoliness= {17t papillomavirus 79 A
20| ARER= FAIELoIH),

NOE= LPS, LOX, PGN % FLA 7} ©= A2oflA
o Al F7FRL THITS 300ug/miE A28,

aRPg 9] 291 ¢ BpkilHEme] NF-«B 2 MAPK A4S &3 3% avt

< o, A5 NOZF Rl QA HAsisict. sHANE A
I APZZoHE LIPS, LOX, PGN € FLA Z &= A
2127 LPS, LOX, PGN, FLAo THJTS 300ug/mi=
AAEE g w- HWoIgE U AEES HolA] &
of, THJTS 300ug/m= TLR49] ligand¥qt ofjz} T
IR 2, 5, 79 ligando]& AE=40] 9J3t Zlo] opd N
O #AZ QR IS TPt SheS FE2T 4= Sltk

NOS= type I, I, IV} =4, 1% type OE i
nducible NOSe|tt. 1% iNOS, COX-2&= HINZ
=730 #oIslal, cytokineolHt endotoxino] st
HelE| e B oqiolq NO2H iINOS9| HiHg
< Gola7| fJaf Aol INOSS| TdE B71ell
ot LPSell sl iNOS7F 913 Al 71 e T
HJTSE 300ug/mlS] &=olA INOSE feJotA A4
AlFLt ol#gt A= THITS7I INOS9] ¥ A4
ol wizh NO7F JAES ou]sict.

COX-2 F40] oJaf| =5 PGEx= ol lEAlolA
FERt A wizlAlelch @3] EagE FUMAFIA
Faue] S AANTIY BELY 5 fieo
9% Hkg-g MARICPS O, JEE B Folq CO
X-29} PGE;9] 932 ¥olEr] 918l PGE,2] 4343
2rS BA5E Ax} THITS 100, 300ug/ml) £ 2%
oA BdE FolobA AAlsII. ol Axk= THJ
TS7} COX-29] A/3& 2AAGl wiet PGE,9] A8/37t
A oA5le] PP aNE HYL oJuldich

iNOS= LPS, LOX, PGN ¥ FLAO THJTS 300ug/

S XIS W, oA ofsiA A= 2
7= HPou}, LIPS, LOX, PGN ¥ FLAOY 9JajA &
oleH 271 iNOSE THJTS 300ug/miE AA=]81%
< uj, LPS, LOX, PGN ¥ FLA RSFolA GousHA
ZHAasiio, LIPS, LOX, PGN 2 FLA A7 & 89
4 2718 COX-2%= THJTS 300ug/miE AA2511
< ™, LPS, PGNoJARE folufslA] &0t 2o
Bk PGNLS TIR29] ligand2 7% A, H&, A1
Al 9 AAA 9] Boxhg, A Aot 9Pt

Ao9% Sl WAsey 53], wjRo] 4aqn
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o} FR Ao = WAL= Hold THTSY a5}
At Aoj Aﬂ;’kﬁi 9le Ao ]1;}41).

TNF-e+= monocyte, mast cell, macrophage &
O 2RE BEHEE HE34 cytokineolt}. o TN
F-o7} 7Pl 554 dde Sl d9A
Aovi? 11-12 I1-1a, 11-189 2557} AL, HE
Wkl AolA TNES} FrASHAl ofdict. IL-6= B ¢
el AEAAA Ao S FH.,

£ 7oA Raw 264.7 cell:> LPSOl| ©J3] TNF-a,
IL-18 % IL-65 25 fofotAl S7HH 2, THITS
100ug/mi®} 300ug/mi= 571 TNF-e, IL-18 2 IL-

ol A A

SHH, LPSol| 9J&l E4J5kE macrophage® TLRS

Bl BT WS irfRict. olof & deixl AsHe
A28 NF-B pathway’} JcF?. NF-xB: gut
Z10] AR A= macrophage®] AJEE Wof|A 1xB}
Agtslo] Qo A, macrophage©lA L
PS 2152 [kBe?] QioFE 53 23S SXI5t0] NF
-kBE FO= o]FAIA, COX, TNF, iNOS, ILs 59
WS Rl kBE o, 8, 2 20| ofF 714 3
H7k hot, A told 74 o] Qi 2L 1xBeol
1:}1944).

webd 2 Aol AmolAl p-lxBa®t kB
¢®) WA, 8 Bl NF-(BY| WS Wt
SI3IE}. LPSE [xBe® AARIE £XAA 1kBe®]
H2 RO FAAFIL, p-1kBe?] WHHE R0}
Al S7HAZIE. o=t #gks 1kBe= THITS 100, 30
Oug/miell oJ3h o1d A SIE=UAL, p-1kBe= TH
JTS 300ug/meoll 2Rt Fold A SIEHUS E
3t & WollA9] NF-«B] L& 4] LPSel oJsf &
o5k S71619a, THJTS 300ug/miell <Je ol
PA BAEALE o]AL THITS7F 1kBef] QA=
At F5= AL+ U= & 4 UL NF-«B
A Hor HAE Aol FS A TS &
£ 4 Stk

LPSE 9% "/l ¥-9] & tE A=

f

9l MAPK cas

¢

16

cadeE LBP/CD14/TLR4E B3 E/sfsto] A3 uh
S-S FERPOD, 1Pse] 2Jgk MAPK] QESR= mi
croglial cell(BV2 cell)®*® @ macrophage(Raw 26
4.7 cel)?, ratozHEl Hajsl Kupffer cell® =t}
%3t macrophage°llAl EE|Qict.

LPSE p38, ERK 1831 NKO] QKIS f=5}o]
chemokine ¥ cytokine, 945 T 84 59 S
EUSY, o o FE MAPKE: NF-xBe} cio]
LPSE R F5EE9] Ao A5 ARG 19
Al B Ao A= NF-«B pathway 2Jof] LPSZ 245}
% Raw 264.7 cellolA] MAPKS] &/3& H71ol9ict

E AT M LPSE p38, ERK 183 JNKQ] Q4
3= FvIsHAl S7HIF U, THITSE p-389] Qlit
SR FoJskAl AT o2t Axk= THITS7E M
APK g59] Qhikle] 242 Soiiwt A= AT
952 Hojerth

9] in vitro] A+ AIHE F9oHH THTS= 1«4B
a9 QWiSt A2k NF-4B2] #lo & #9] A4S 55
TES BAE UERRANE MAPK g79] Qlits} oA
£ 5% HT SN =2 omeith

in vitroolAl THJTSY @3& Al 7143 1
BIE FRIsk, in vivoolXE THTS’t 85 a3t
£ UehlieA] ERlskr] flsto] CAR f=H rat«] el
Al paw edema 22 ArEslo] W5l CAE
of 5o g4 F5Z fdok=dl, d5AI= 1:!“\1‘5”]'
o} 229 BES U] wiZol, &4 a5l o
3 U5 Ao WIgEy P

2 A9 AFNE CAE FAE F, 2-4A171]
93t paw edema® IR, THITSE 1-4A41710
Y%t paw edema?] AAE YEHSITE &3], THT
S 1.0g/kgS FoIst FojlA PAIHZA2] dexametha
sones FOet it F5% £F oA anE UE]
At ESE in vitroolA THTS?F iINOSY] HdS &
OJ5HA ARl F FAoA = THITSS] Foi7t
INOS9] ¥ FolsHA AsITh

olde] AT A= Bk & FEE(THIT)O]



£ in vitro, in vivo ZFoA §u[gk EF 28]
W2 et

2 A9E kbS] 39S 2t 71¥E Bt
1ot T2y 2 AFede BB -8 ok
Al Ehwet Ko HiRlell WE s Bt A, E
oF K#o] AT Anolx XA it vie-E ofwdt
A, EERet Ko ofwgt o] Y5 At QlojA
ArHos A=A, BkibES AA 28 A%t
e Al 95 a1t9] Ajolo] tisii A7t Xg=A|
oo, I FTHQl A7t YT Ao AzErh

0

[¢]

o

i

N

V.2 B

in vitroollA] THITSY] &AS axe} 1 7|ds &
of u}, T3t Z2 AR =&t

1. THJTS= LPSell &Jsf S7Fe iINOSS| A%} NO2J
3E O Ao fefet AEEdS
LR oFoket.

2. THITS= LPSHE ofYe}, 1OX, PGN, FLAO| <9J5]
371 INOSY] H&Z FofstA A6l o /<]
gk A|EE/d VeRfA] itk

3. THJTS:= LPSE oz} LOX, PGN, FLAo| 9Jd]
37 INOSY] & RofotA AAsl ot 57t
H COX-29] AL LPS, PGN HA|ZoATt 49
SHA ZAAIF

4. THITS:= LPSell 2Jsfl 37k 9353 cytokine(TNF
-e, IL-18, 1L-6 5)& F2JstAl JABIAT

5. THITSE= LPSell 9Js 37Fe COX-29} PGE,9] 4
& oot Atk

6. THITSE 5% paw edemas F-2JsH A}
A5 avs B

ojEgt AT A= Bk FES Aol o
8 FEHolunt ARl ZAE AN 9o,
E KISl oFze] 2k Jifle] 28 Hx
A Amz 28E & & Zloth

aRPg 9] 291 ¢ BpkilHEme] NF-«B 2 MAPK A4S &3 3% avt
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