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Anti-inflammatory activity of the water extract of Polygala tenuifolia Willd

Hyun-suk Oh, Byoung-woo Kim
Dept. of Internal Medicine, College of Oriental Medicine, Sang-Ji University

ABSTRACT

Objectives : This study was designed to investigate the cellular and molecular mechanisms of anti-inflammatory activity
of the water extract of Polygala tenuifolia Willd. (Pt-WE).

Methods : Using lipopolysaccharide (LPS)-stimulated murine RAW264.7 cells, we examined inflammatory mediators such
as nitric oxide (NO), inducible NO synthase (iNOS), cyclooxygenase (COX)-2 and prostaglandin Es (PGE;). Also, the inhibitory
effect of Pt~-WE on the activity of activator protein 1 (AP-1) and upstream signaling molecules was evaluated. To assess the
protective effect of Pt~-WE on hydrochloride/ethanol (HClI/EtOH)-induced gastric ulcer in mice, we compared Pt-WE (200
mg/kg) with ranitidine (50 mg/kg) treated mice's gastric mucosa, based on gross observations.

Results : Pt-WE inhibited LPS-induced production of NO, PGE; in a dose-dependent manner, without causing cytotoxicity.
Pt-WE suppressed AP-1 activation by reducing generations of both c-Jun and c¢-Fos. In addition, Pt~-WE inhibited the p-MKK
4/7 (mitogen-activated protein kinase kinase 4/7) and p-JNK (c-Jun N-terminal kinase) 1 in LPS-stimulated RAW264.7 cells.
HCI/EtOH-induced gastric ulcer lesions were inhibited by pre-treatment of Pt~-WE based on gross observations. In addition,
Pt-WE decreased the phosphorylation level of JNK.

Conclusions : These results demonstrate that Pt-WE has anti-inflammatory and gastroprotective effects. Thus, Pt-WE
may be used widely in treatment of not only neurodegenerative diseases but also inflammatory diseases.
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A Polygala tenuifolia Willd.9) #e]E Az'st A
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AR, HEIERES] 28-S dted i, BIE IR
s X8y 279 HlEel = 448 5 oo,
HA ATF2E A BLRM 25 A7 =
A Az Ags) BAd A7 9F2 AgsH
I 3o, 927} TNF-a9t IL-1 59 493 w7
EA9l cytokines AT QU HARIAL
3l NF-kB pathwayel 28l 7]%18] uhsi o}
olo] Hx|¢] gdF w9} L7 Bk A
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2] 500 g& & 2500 cc2t A 3000 cc T =
BTN A7 HEE FEAS JHAE 5
AlA Agiet. o3l > FH 71 271 (LA Engineering,
=) 2 T2 7173k 8499 g(~5% 16.998%)=
Aot 52 71xd A EFEE()3} Pt-WE)
< DMSO(Dimethyl sulfoxide)el] sx¥ =2 ZA ¥
AEAG AHEslg T, FEAEE A2 CMC
(carboxymethyl cellulose)el] o Ap&-3}4ic),

2) &=

6-85219] A=F 1942 ¢ A=2] 47 ICR mouse
(Hehatel o3, =5, =) 20 E A3
o E3} pellet diet= A& FA5

3) Aok 3 A

A ol oF4 Aol A3 Fetal Bovine Serum
(FBS) ¢} 334 (penicillin. streptomycin)+ HyClone
(South Logan, UT, USA) A& AH&slddeh. MTT
(3-[4,5-dimethylthiazol-2-y1]-2.5-diphenyltetrazoliu
m bromide) & &3t 348} A]F2 Sigma A E(St.
Louis, MO, USA)S AH£3}<ith. PGE; Enzyme-
Linked Immunosorbent Assay(ELISA) kit Amersham
Life Science Inc.(Arlington Heights, IL, USA) A&

oL

o {1

ot} B Ao A3 2E 4= (ell Signaling
Technologies(Danvers, MA, USA)2¥E +9) 34
o}

2. M= Bk

ol M ¢l RAW264.7 N EE AFS-3lod
5% C0,, 37°C incubatorell A wjoFaldet. RAW264.7
A 22| A zZefekE $13 vhAE Roswell Park Memorial
Institute(RPMI) 1640 mediaZ- ©]-83}93 2, penicillin
(100 IU/ml), streptomycin(100 pg/ml) = 10% FBS
£ A7ksle] AHg-sti

3. Nitric Oxide(NO) =&

RAW264.7 M ZZ 1x100 cell/mle] =2 24
g % 96 well platee] A3, Pt-WEE 100~400
ug/ml =2 AA 3] 5% CO, E 37 CellA
18217 Fot Avj st e, Aujerat wjx| = A
718k, LPS 1 pg/mlE A2ah7u #3425k 24
AIZE e ekstat. o] 3 ik wiA]E AlEE] (12,000
rpm, 3%7H3ke] Ao 100 plAS 8 Ao, Griess
£-91(0.5% naphthylethylenediamine dihydrochloride,
5% sulfanilamide, 25% H3;P0,)< &3l o
T & Aol 108 Sk WAg 23 uag A
5£Z 540 nmel A microplate readerS o] $-38lo] =
Aslget, TFEAZ sodium nitriteS ARE-3}o]

243 F 22 JFINL S

4. Prostaglandin E(PGE,) &3

RAW264.7 M EZ 1x10° cells/ml =2 243
% LPS | ug/mls FA A Aeste] 18417
Sk Awjekal i, Pt-WES 300, 400 pg/mlz 42
gto] 24A17F F<F wWiFAIFE. I oE wd &
QAR ste] A= 100 plE H3ka PGEQ
A& BELISA kitE AHEste] 2A8lgich

5. MTT Assay
96-well platee] 1x10°§¢] MZZ plating3} 2,
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Pt-WE= 100~400 pg/ml =2 22ske] 37 Coll
A 24717 59 CO, incubatorell 4] wljoFatgic), o] &
wj oFAl Zoll 10 ul MTT £ (stock concentration :
5 mg/mD)& A7 3A1ZE Fob TY 2ANA
Z7} wjekstaict. 2 wellell 100 ul MTT stopping
solution(10% sodium dodecyl sulfate in 0.01M
HCD & 371802 H7bsled MTT-formazans £
A A A E AEELS MTTV} formazano 2 3
A= kS microplate reader® 570 nmel X FF=
£ =43}l ozl Optical Density(OD) #& &
& Ab&3o

6. Reverse transcriptase polymerase chain reaction

(RT-PCR)

Inducible nitric oxide synthase(iNOS)£} cyclooxygenase
(COX)-29] wd ARE HAREFAA ZAFH)
A8 2+ AEE dA A7 FeF A sk okt
/‘1]37—.&3?—51 TRIzol® Reagent(Invitrogen, CA, USA)

o]--3}e] total RNAE F&313ith. &3 total
RNA(1.0 ng)Z First strand ¢cDNA synthesis kit
(Thermo Fisher Scientific, Waltham, MA. USA)E
o]-43}lod (DNAZS 33t & o7& polymerase chain
reaction(PCR) & ZZA e}, o|wf ARS8t DNA primer
o] G7INE> Table Lo AEjEe] 9lom, 7]&Ed
& Faste] Azstdb PCR amplicationg $)
3Fod i-Master mix PCR kit(iNtRON, &) & AR
s1gdom, 94 CellM 45% 7+ DNAS] HA(denaturing).
60 CellA 302 7} primer Z3H annealing), 283 72
TollA 187} extensiondt= 27422 £ 30 cycled
Al3sldet, PCRY A3E2 1% agarose geloll A
A7)¢3%3l7, ethidium bromide(EtBr) stainingd}ed
31930} Glyceraldehyde-3-phosphate dehydrogenase
(GADPH)Z internal control2 AF&-3s}e] iNOS,
COX-29 wa& AdA ez 37sle SA319i.

7. Western blot analysis
Pt-WE(300 pg/mD) S Z =23t RAW264.7 Al =
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(7x10° cells/ml)ell LPS(1 pg/mD) = H2lstA +
Aelsted AAH A zbe] AHs F A EE 3|53}
Aot Al AA - upstream 73 2ol wret A H o
2 o= Ae4slgdon, c-Jun c-Fos: 15/30/60
. MAPKE 5/15/30/60% Zof adzks 3els}
ok IRAK4, IRAKI, TAKI, MKK 4/7< 2/3/5
5 Fof Falsldel. 3438t cell 52 lysis buffer(Z
A3 0 20 mM Tris-HCL pH 7.4, 2 mM EDTA, 2
mM ethyleneglycotetraacetic acid, 50 mM §-
glycerophosphate, 1 mM sodium orthovanadate, 1
mM dithiothreitol, 1% Triton X-100, 10% glycerol,
10 pg/ml aprotinin, 10 ug/ml pepstatin, 1 mM
benzamide, and 2 mM hydrogen peroxide)®} sonicator
£ AR AJZE 7o total cell lysates WHESH

7h m 2o whlal A2k hovine serum albumin
(BSA) standardE o]-4-3te] 343} Internal
control2% lamin A/C9} B-acting AH-3FIHL
=93t ofo] whlalg godium dodecyl sulfate-
polyacrylamide gel electrophoresis(SDS-PAGE)E
A18)3} 1, wet transfer systems 3t electroblotting
02 gelol] $1X|3F ©hiA-S- polyvinylidene difluoride
(PVDF) membrane® 2 %71 ¥, 5% non-fat dried
milk(Bio-rad, Hercules, CA, USA)E AM-3ll membrane
blockingdteh. 7 Aol Eo]3dt 13} A2 A
2]3}3, washingdted A=A 42> 13} dAE A7
g & 23 A SHE A7 F7F A=lEpddh 1=

32 Al A membraneell enhanced chemiluminescence
(ECL) £9& F31F EF3o Xay filmez
7Hgsted ubg A=E Faldsih
8. Immunoprecipitation(IP) Assay

Pt-WE(300 pg/mD)E AA 23 RAW264.7 Al £
(1x107 cells/ml) ol LPS(1 pg/ml) 2 x=)a}At 24
2] sto] 3Ho] AE T A EE 3538l cell lysate
= AZstgd ). Lysateo 10 ml protein A-coupled
Sepharose beads(50%v/v) (Amersham, UK)& F
7¥ste] 4 CollM 147 5t pre-clearing 3F%ich.



Pre-cleared samples anti-TAK! antibody(5 ml)
5 A7ksle] 4 Tellr WA wickst & protein
A-coupled sepharose beads(50%v/v) 10 mlE ]
4 CollA 3A1ZF F=7} wioFslsdet. 2 3 lysis buffer
2 33] AAste] A7} EA] 42> immune complex
L AAsIg. A7E beads-immune complex:=
SDS-PAGEE %53kl protein A¢l 23
MKK 4/73} p-MKK 4/7¢ E-o]& A E o] &3}
o] western blotting 2.2 A FGH L,

9. HCI-EtOHO|| 2ofst 2[HIY 7Y SSAE
47 ICR v}$-2(6-8 weeks old, 192 g)& A
A A 23, A%F A2, ranitidine ¥ Pt-WE Fo3
o7 7t ¥4 mped R vy AgS AAE
Ao}k Pt-WE(200 mg/kg) ¢} ranitidine(50 mg/kg) <
] 2314 A 52 A 39 5 oral injection
94 9 Aok dx2TelAME "év} %

r—‘q'—gfL\:
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‘“"ﬂ w2} 60% ethanolel 150 mM HCle] &3+

HCI/EtOH £ 400 plE 77 Foi3led %S

el BE AREES HAY FL Aol FoF

717k ot AAA . HCI/EtOH & Fojsly

A7 3, APEEL yrethane© 2 v}3] 3 34
BES

7541 }934 S dofste] A 9]

=

2 g =4S -"rl?fﬂ Krlshnenduﬂ Snehamktal’
9] uhol| wel MES AF 3t western blotting

10. AN

2E 54 AL SPSS 100 HAE o] 43ty
AlgEtger, 25 2t 5AA F942 X0.06 4
Zo| A ANOVA/Scheffe’'s post hoc test?} Kruskal-
Wallis/Mann-Whitney testZ o]$3led £A 3o},

1. Pt-WES| NO%t PGE, 2H|0f| 0|xl= &3
LPS(1 ng/ml)ell oJs 2AJstsl RAW264.7 A2
oA NOS} PGE:® 8|5 &A% 23, Pt-WE
Foi A ¥E oEM oz NO¢ PGES A4

o] A% Aoz vebyeh(Fig. 1).
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Fig. 1. Effect of Pt-WE on NO and PGE, production
in LPS-treated RAW264.7 cells.

(A) RAW264.7 cell (1x10° cell/ml) were pre-treated
with Pt-WE in the presence or absence of LPS
(1 pg/ml) for 24 hrs. The level of NO was determined
by Griess assay. (B) PGE; production was measured
using ELISA kit. **2X0.05 compared to control.
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2. Pt-WEQ| MEZE=A] &fol

MTT assays ] ste] AZ AZSS a8t
Az, P-WEE 24217 <k H ¥ 400 ug/ml %
742 RAW264.7 A Zo tste] Az B4 32
veb A dste(Fig. 2).
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Fig. 2. Effect of Pt-WE on the viability of RAW264.7
cells.

RAW264.7 cells (1x10° cell/ml) were incubated with
Pt-WE for 24 hrs. The cell viability was assessed
by conventional MTT assay as described in Materials
and Methods. **7X0.05 compared to control

3. Pt-WE2| iNOS, COX-2 gene expression0i| CHEt

Cays (=g

LPS(1 pg/ml) X123 RAW264.7 Al Eell Z7te]
TEHE P-WEE AH=lgids W, Pt-WE 200 pg/ml
HE] INOS9 COX-2 mRNA wHée] 714E = 7o
gl = ek (Fig. 3A). =3 HZ272] INOSeH COX-2
9] mRNA 28 7}=E 12 H23HE o, Pt-WE(300
ng/ml) Fo29 AZeME Bd st 05 $F
° 2 A= (Fig. 3B).
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Fig. 3. Inhibition of INOS, COX-2 gene expression
by Pt-WE in LPS-treated RAWZ264.7 cells.
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RAW264.7 cells (1x10° cells/ml) were stimulated
with Pt-WE in the presence or absence of LPS
(1 pg/ml) for 24 hrs. GAPDH was used as an
internal control. (A) The iINOS and COX-2 mRNA
levels were decreased slightly. (B) The relative
intensity of iINOS and COX-2 expression in the
results of RT-PCR were expressed as a bar
graph based on the LPS band.

4. Pt-WES| AlsME WMo 0|X|l= &2

AP-1 pathwayell ©13 Pt-WE<¢] =}4-& 3}elst
A3}, AP-1 pathway9] A 2134 &4 = c-Fos
9} c-Jun, p-INK 1, p-MKK4/74] H3le] 94 &
#7F sle AR Yepgeh Pt-WE Fo el A
c-dun, c-Fost LPSE Al 608 Fo oA =3
7} #el= 9 2 (Fig. 4), p-INK 13 p-MKK 4/7&
247+ LPS A 54, 3% A3 Fol| JA &37} o
eldeh(Fig. 5. 6).

TAK1S antigen®Z immunoprecipitationd}e
ode lysate® MKK 4/7% p-MKK 4/7¢] E-o|3t
3RS o]L3le] western blotting o2 EA8FSI T},
3 A Pt-WE FoiFoll A LPS A ¥ 38743
Al TAK1®] downstream signaldl p-MKK 4/7¢]
W o] A= A4S Felstsich(Fig. 7).

15min 30min 60min

LPS (1 pgiml) T

PLWE(300pgiml) . . + . + . +
c=Jun — —
c-Fos = == @ ==

LaminA/C - =— GBEDEDEDES
Fig. 4. Effect of Pt-WE on the activation of ¢-Jun
and c-Fos in LPS-treated RAW264.7 cells.

RAW264.7 cells (7x10° cells/ml) pre-treated with
Pt-WE (300 pg/ml) were stimulated in the absence
or presence of LPS (1 pg/ml) for indicated times.
Lamin A/C was used as an internal control. The
levels of c-Jun and c-Fos were decreased at 60
minutes after LPS treatment.



Smin 15min 30 min 60 min

LPS(pgim) - 3 ¢ & ¢ + + 1
P-WE(@300 pg/ml) - - | _ 4+ _ 4 - ¢
pERK R ——— et
ERK —_— = o = = ===
p-p38
p38 —— > - -
p-INK1/2 = L

JNKA/3 — -~ = £
Fig. 5. Effect of Pt-WE on the activation of MAPK
in LPS-treated RAW264.7 cells.

RAW264.7 cells (7x10° cells/ml) pre-treated with
Pt-WE (300 pg/ml) were stimulated in the absence
or presence of LPS (1 pg/ml) for indicated times.
The total or phospho-protein levels of MAPK
were measured by western blotting. The levels of
p-JNK 1 was decreased at 5 minutes after LPS

treatment.

2min 3 min 5 min
LPS (1 pgimi) -+ 4+ o+ o+ o+
Pt-WE(300pg/ml)— _— 4 _ &+ _ 4
IRAK4 ——— - —
IRAK1 o e = -
p-TAK1 e Y
TAK1 [ — e —
p-MKK 417 —

MKK 4/7 L& 4 X v = 4
p-actin S —— —— - -
Fig. 6. Effect of Pt-WE on the activation of p-MKK
4/7 in LPS-treated RAWZ264.7 cells.

RAW264.7 cells (7x10° cells/ml) pre-treated with
Pt-WE (300 pg/ml) were stimulated in the absence
or presence of LPS (1 pg/ml) for indicated times.
B-actin was used as an internal control. After
western blotting, the total or phosphorylation
levels of IRAK4, IRAK1, TAKI, MKK 4/7 and
B-actin were identified with phopho-specific or
total protein antibodies. The level of p-MKK 4/7
was decreased at 3 minutes after LPS treatment.

IP: TAK1
3 min
LPS (1 pg/ml) -+ O+
P-WE (300 pg/ml) - _ ¥
p-MKK4/7 -
WB
MKKA4/7 ! b -

Heavy chain gD
Fig. 1. Effect of Pt-WE on the activation of TAKI
and MKK 4/7 by immunoprecipitation.

RAW264.7 cells (1x107 cells/ml) pre-treated with
Pt-WE (300 pg/ml) were stimulated in the absence
or presence of LPS (1 ug/ml) for 3 minutes. After
lysis with ice-cold lysis buffer. the cell lysates
were immunoprecipitated with anti-TAK1 antibody.
The immunoprecipitates were analyzed by western
blotting with specific antibody against MKK 4/7
and p-MKK 4/7.

5. PL-WES] HCI-EIOH S Si7iletoll Tt x| &3}
HCI/EtOHZ $]#kE 23 ICR mouse®] $14
FHAE Sqto #A A7) Pt-WES} ranitidine
o] BF 8¢l w4 WA 24Hees &
& 4= JodoH(Fig. 8A). =3 HCI/EtOHZ fst
ko] 9% ubS- signalol et western blots Al
gt A3}, Pt-WE FojZelA JNKS <43 3t
JAH Aoz yeht FEAIINE A
% 2& Ax7} Ysiok(Fig. 8B).
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Normal Vehicle
. . PWE
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Ranitidine
J.‘ {50 mgikg)
(B)
HCIEtOH T
PtWE(200 mg/kg) _ _
p-JNK A .
JNK - —38
p-Actin T
Fig. 8. Effect of Pt-WE on HCI/EtOH-induced gastric
ulcer.

Pt-WE(200 mg/kg) or ranitidine(50 mg/kg) were
orally administered for 3 days. After last treatment,
HCI/EtOH was treated to the mice. One hour
after, mice were sacrificed to determine anti-gastritis
activity of Pt-WE. (A) Representative gross
observations of the fundic mucosa in normal, HCl
/EtOH control, Pt-WE 200 mg/kg, and ranitidine
50 mg/kg treated mice. HCl/EtOH-induced gastric
lesions were markedly inhibited by pre-treated
of both Pt-WE and ranitidine. (B) ICR mice
pre-treated with Pt-WE were stimulated in the
absence or presence of HCI/EtOH. Pt-WE pre-
treated mice decreased the level of p-JNK in
the result of the western blotting.
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myeloid differentiation factor(MyD)-88 pathway®
A JAZ F3 F9E 24 A Fo] HaH
o] gitt. oe} o] 4|9 S Lol A3 £
AN E8A A 3HT 7]H o] NF-kB pathways
FAoE d¥ FHE o}, AP-1 pathway 5 7]
e} o2 signalingel ] 2§l HaliM= A7t v
sto] LPSZ =3t RAW264.7 A2 NO 4A
7ol A8 AA9 A &l EAAM EH 7
= Fals Bk
Pt-WE9] NO¢} PGE,9] #4] JA &35 &l
3t7] $13ted, LPSel ols] &AJ3td RAW264.7 Al
ZZ (riess assay?t ELISA kitE o] &3l 77
NO$} PGE,& ZA3ict. 2 A3}, Pt-WEel| o
ste] T oEH 22 N0 PGE2 Aol A
Hglom, 400 ng/mlz Mg AsMe= 44 3
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4A £} dehte Jhs4el Slemw PWE
o Az A4S #lsl7] Asted MTT assays Al
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viability= AATY] 7~80% $Fo2 Yeht(Fig.
2). Pt-WES] NO A4 94 = A% 54 =gl
o5t Ao ohd Aoz wtaisich

NO%= signaling molecule©] A} free radical gasEA]
oheFdt A2 A, Wel e s wheo) key mediator” 7}
22, NO signal pathways= WAA =S
A wjg F83 9uE 2=tk NO+ INOSe| &
Aol & wi7lE =2, INOS mRNAY wd o3¢
= 2Kt NO9) A4 94l 237F mRNA AA}
HA Az} A= QlEA Feldtlh LPSe
o8] fx¥ INOS mRNAE RT-PCR=Z Az
2 A3}, Pt-WEell <8 iNOS2] mRNA expression
o] JAHN TS AT & U (Fig. 3A). LPS
(1 pg/mD) e A=3k ¢ iINOS mRNA expression
intensity S 12 ¥3gk& o, Pt-WE(300 pg/ml)
g2 05 522 INOS mRNAY] wH&o] A
=HAcHFig. 3B).

INOS®| W& At x4 AHARIAR
= NF-xB$} AP-1¢] 3loH, o] FoA] Pt-WEE=
NF-kBe #A& JAlstH, 1kB-ad 35 Al
g0 24 NF-kB] pth subunit®] nuclear translocation
< JA|gte) =3t o =A49] PRRsel TLR4¢} adaptor
ol MyD-88 94l JAlsh= Aoz v, o
Y3 272 Ed|2 NO signal®] = o2 Zo] H+=
AP-1 pathwayel &gt =82 &<ls) Bz, AP-1
g4 24 AT A (e-Jun, ¢-Fos, MAPK,
MKK 4/7, TAKL IRAKI1, IRAK4)9] total protein
3} phosphoproteine western blottingS ©]-&3}ed
248k

c-Jun< Jun proto-oncogene®] FZE, c-Fos}
heterodimer®] Hel2 A3t AP-1& FAs:
Az7) %A (immediate early gene)oloH**. Fig.
48] Az}e} 7o), Pt-WE 300 pg/ml A2]++& LPS
2 A58 60% A F c-Jun, c-Fos7h 7HAst
Ao vehd, AP-19] B4 94 A 7oz
& A 3o et

MAPK (Mitogen-activated protein kinases)+

ERK (extracellular signal-regulated kinases), JNK
(c-Jun N-terminal kinases), p38 5 ZA Al 7HA|
2 BRI INKE 37119 isotypeel ¢l
INK 1/2% ZE Axs} 22 EA819 JNK 3
w9} A, wshel A WAEEPY, Fig. 55 ®@ LPS
AFoz 5258 MAPK family Fl4 p-JNK 1
o] 53 Zof 7143t Zlog FalFgit) p-JNK 12
JNK 12| phosphorlyation(g14te}) e 2, JNKE=
Mitogen-activated protein kinase kinase(MKK) 4/7
o 23 p-INKZ QlAk}g o 24 BA31E9”. Kinase
o 93 phosphorlyatione ©¥ A & $7]33E
o QAA](PO)E 7hg A 07 AFAT)E uhso
2, 02 549 £4A7) QAkstE ] 1 75l &
A st} w3t cell signaling A IA A% AL
v © 2 4 protein phosphorylation= #}-%- 2.3k
dgs ¥

MKK+ MAPKE <AHA7|E 242 MKK
4/72- JNK9) activator= =3, TRAK (interleukin-1
receptor-associated  kinase)-4¢} TAKI1(TGF-B-
activated kinase 1)V9] 7% &4 94 37} e}
A okgront p-MKK 4/7& Pt-WE 300 pg/ml
oA LPS A& F30 3% A Fol p-MKK 4/7
o] &Alo] Atk (Fig. 6).

TAK1E MKK 4] upstream kinase 32| s}ut
29 Pt-WE7} p-MKK 4/79) #4& 4413 A3
£ vlelez 3o, ®op RS ©AQl TAKL 74
1 A&o] u]X+=4] immunoprecipitation(IP) A3
< 53l gl [P @A 7 Aszs-E
Mel= 2938 Ag7|HPlo g TAKIS antigen
2 2 immunoprecipitationdte] <& immune complex
£ western blottinge 2 EA38lgich. 2 A3}, TAKI
9] downstream signal?l p-MKK 4/7¢] Pt-WEE
AP W Lo A= AHRE FaldH
(Fig. 7). °]24 Pt-WE7} TAK1-MKK 4/7 pathway
7HA] A s 4 4 sk

olate] Az Fgeh, TAKIS Al2ke = p-MKK
4/7, p-JNK 1, c-June & Yg7}+= pathwayd o
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il

A 71 el FlH) e, c-Jundt A3t AP-1
£ Y43 cFosd oA 3= FelH o]
g3t JA &7} d=EE Alzte] p-MKK 4/7&
3%, pJNK 1= 5%, c-Jun# c-Fos:= 608 73}
T2 vehd AIZPEe] w93 signal A7 94
S & 4 gl B AT A= luciferase assay
£ 53l AP-19] A3} 15 A2 Il
BAE iy o), AP-19] immediate early gene
ol c-Jun, c-Fos?] o] &7} Fal=gloma AP-]
activation®ll M= A &3} )& Aoz %
ek

Pt-WE® 4% =37} in vivell M= A4
=2 978t Ak, HCI-EtOHZ 23 ICR mouse
AA 2dE o] &3tk Pt-WE(200 mg/kg) &
397t AT %3 & HCI-EtOH £9& o] 43}
of SAlkE L w2 AT 24 #F
st} S oF EE S oz el 1 4

31 &} oF 2244l ranitidine(50 mg/ke)

3 vz o FAEE G 23S Heplo
(Fig. 8A).

oA $AIoF Abelel A= p-ERK 1729} p-JNK
7} 7k, HC-EtOHZ 23 ICR mouse®]
S oF AejellA] Pt-WES p-INKE 9A|A]7]|=
32 ol )24 Pt-WE7} JNK signaling
of #eAFozy FAY EAF UehE & &
AT (Fig. 8B).

AEH o2 Pt-WE+ 9% #i7lE2 <l NO. PGE,
o] YAE 9AskaL, AP-1 signaling pathwayol &

o(

FAE T & Q9o = PrWES) 9% &

ol Wt in vivo AgE 53] INK signaling®
Ao ot AIF &3} A Felsiiot upebA,
UAE 7129 d7e v R A ERA ¥
23] AsAEet opel A3 A3 XA
AN 8 75T Hor Belh
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sl

3. 9449 9% 297} in vivoll M= LA
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