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| ABSTRACT |

Effects of Patrinia Scabiosaefolia Aqueous Extract on Cytokine and NF-xB
Activation in LPS-induced RAW 264.7 Cells and Mouse

Ik-Han Ryu!, Hae-Joong Cho? Mi-Hwa Song', Chang-Min Choil
'Dept. of Gynecology, College of Korean Medicine, Won-Kwang University
2Dept. of Obstetircs and Gynecology, College of Medicine, Won-Kwang University

Objectives: The object of this study was to identify the anti-inflammatory effects
of Patrinia scabliosaefolia aqueous extract (PSE).

Methods: RAW 264.7 cells were pre-treated with PSE and then incubated with
or without lipopolysaccharide (LPS). Cell viability. production of nitric oxide (NO),
secretion of pro-inflammatory cytokine, activation of mitogen-activated protein
kinases (MAPKs) and nuclear factor-kappa B (NF-xB) were measured. In addition,
we observed mice survival rate after LPS and their cytokine levels of serum. We also
observed inflammatory and hemorrhagic change on the histological sections of the liver.

Results: PSE inhibited LPS-induced NO production. interleukin (IL)-6 secretion.
c-Jun NH2-terminal kinase (JNK) and NF-xB activation. In addition, PSE reduced
the death rate of LPS-induced mice and IL-6 production on the serum of mice.
PSE inhibited inflammation and hemorrhage on liver tissue as well.

Conclusions: The results suggest that PSE have anti-inflammatory effects by
inhibited NF-kB and JNK activation, IL-6 secretion, and NO production. So PSE
may be effective treatment for the inflammatory disease.

Key Words: Patrinia Scabiosaefolia (PS). Inflammation. NO, Cytokine, MAPKs,
NF-xB
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o] in-vitro$} in-vivo A¥ S # 3P shedc).
WA B FZZ(Patrinia scabiosaefolia
Aqueous Extract, PSE) ] lipopolysaccharide
(LPS)Z =% RAW 264.7 AlEeA
nitric oxide(NO), interleukin (IL)-18, IL-6,

tumor necrosis factor alpha(TNF-a)<]

3412} mitogen-activated protein kinases
(MAPKs) familyel extracellular signal
-regulated kinasel/2(ERK1/2), p38 kinases
(p38). c-Jun NH2-terminal kinase(JNK)
2} nuclear factor-kappa B(NF-kB)<2] &
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streptomycin, RPMI Medium 1640 %<
A E vl oF8 A 52 Gibco BRL(Grand
Island, USA)ALIAM F-9)3kd 2, Chloroform.
TRI-zol, Acrylamide, Sodium dodesyl
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o2 SIGMA(St.Louis, USA)Atell A
g3t Aol AFE-% anti-phospho-
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(Ix-Ba)= Santa Cruz(CA. USA) Aol A
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Mouse?] HAIMEFel RAW 264.7 Al
¥+ M| 2523 (KCLB: Seoul, Korea)
ol A Bekakgte) 10% FBSSF 1% penicillin
-streptomycine A 7FgF RPMI-1640 =j
AN A, 37C, 5% COy 27N HNEE
il °k3}c}i‘:}

e *E"é%—“—% dgd a4 A )
< e FAA weEh A
ol A48 C57BL/6 Mouse(AH 5 15-20

, female)= 22| E nlo]2 (A, d

2. A+ W

1) MTT assay

RAW 264.7 NlZ°] AE&2 P EZE
o} dpit &) o3 2H formazan
AAE=Z W38lE= 3-(4.5Dimethylthiazol) -2,
5-diphenyl tetrazolium bromide(MTT)

e vigez ESA3GHG. MEES
RPMI-1640 wi=|el A 2x10° /mle] 2=
2 #&sly, 0.1 mg/ml 0.25 mg/ml 0.5
mg/ml, 1 mg/mle] =2 PSEE Az
shdeh. 24412F F<F ks 5, MTT
LA E Hrrsta oA 302 Tk wi kst
Aot YA E MTT-formazan< Dimethyl
Sulfoxide(DMS0)E #H7}sle] £33},
L3NS 96-well platedl loadingdt =,
spectrophotometer(MD, USA)E AF£-3}
o] 540 nmol T4HE k& =A 59
Az AEEX w3 AA= 7}381A]
912 control cellss}2] B2 Yepl i

[viability (%) =100x(absorbance of treated

sample)/(absorbance of control)]

2) NO #=° =4

NO9| =+ ofdAlge EFABZR
2E] AAsA . NO2 712l L-arginine
< L-citrulin®} NOZ WH3l=d], o= w
27 AR oArsbA &, opA A, A A
HoF Wy T2] X AF(Griess reagent:
0.5% sulphanilamide, 2.5% phosphoric
acid ¥ 0.5% naphtylethylendiamide) -2
ol ALY 7} uFS3le] HElAlo] ofzole
PA e, otz FEEFE of
Argel FEE EA3 N0 v =2
AAstA e A E2ES RPMI-1640 # %]
oAl 2x10°¢) == Fehst, 0.1 me/ml,
0.25 mg/ml, 0.5 mg/ml®] F == PSEE
A= g e, 1417 ¥, LPS(500 ng/ml)
E AF3le] 24X 7F Fok viekst H, A E
ArZzl & F 3] 96-well plateol loadings}
Aot 100 ple] L~ AlekE H7beha,
E3E°] FFEE spectrophotometer®
540 nmell A A 3+
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Cytokine Aol m|x]= PSES] =3}
T dotr 7| 93], RAW 264.7 Al 2 &
PSE(0.1 mg/ml, 0.25 mg/ml, 0.5 mg/ml)
2 1A7F A AH=g g F LPS(500 ng/ml)
2 247t Fet A3k cytokined] ¥
FHER S AE AZA N4 Enzyme-
linked immunosorbent assay(ELISA)®H 2
2 AeFsladv). ELISAE Mouse ELISA kit
for IL-1B, IL-6, TNF-a= BD pharmingen
(CA, USA)dIA Fs)3ted A=l et
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Total RNAX= Easy Blue(Intron Biotechnology,
USA) AloFe AH§3te FE3todw. ®
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C=l RAW 2647 NIEEQE mouse HSEE!

v oFstdv}. wiokst M EE  phosphate
buffered saline(PBS)® 23] X3 o

+. PBSE 1 ml4 78 A=zE A3
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1:12 42 5 15,000 rpmel A 1087+
AtE]ete], A wEly T2 A E
< 80% ethanol® 23] A1 JAAE
Al x5 HA Sl diethylpyrocarbonate
(DEPC) AH=d SH4E 15 ul¥ ¥

Table 1. Primer for Quantitative RT-PCR

RNAE &3 A17]122 A 3Fstsd o
5) AAZE A=Y JAA FF 24 A
4 vk-g-(Quantitative RT-PCR)
mRNAS| WS AHFH oz w337
g8 A ¢ 24 s A9
o}, A%l cDNA 1 pl. Real time PCR
master mix 4 nl(Roche, Switzerland),
primer % probeE ¥ PCR 7=
k- AR PCR 2712 2TNA 30%,
60CoNA 45%, T Fo 72TNAM 30x%
40 cyclez 3tvh. AF FF 24 e
of 224l forward(f)<} reverse(r) primer
2 TagMan probex Rocheoll A A3}
At AHEE primers 9o 2l

Gene

Primer

5 -TTG ACG GAC CCC AAA AGA T-3' (forward)

IL-18

5 -GAA GCT GGA TGC TCT CAT CTG-3 (reverse)

Universal probe, M15131.1V (probe)

5 -TTC ATT CTC TTT GCT CTT GAA TTA GA-3 (forward)
IL-6 5 -GTC TGA CCT TTA GCT TCA AAT CCT-3 (reverse)
Universal probe, M20572.1V (probe)

5" -TCT CTT CAA GGG ACA AGG CTG-3 " (forward)

TNF-a 5°

-ATA GCA AAT CGG CTG ACG GT-3 ' (reverse)

5 -CCC GAC TAC GTG CTC CTC ACC CA-3 (probe)

6) Western blot analysis

RAW 264.7 A1Z£Z 60 mm culture dishel
5x106 cells/dish® vl %F3}37 serum free
media(RPMI 1640) el A 12417} starvation
A7 &, PSE(0.5 mg/m)E 1217 A A
2] 332 LPS(500 ng/ml)E AF=3}e] 0,
15, 30, 60% ol cold PBSZ 33| A3
g FAEE 5. ol F UAEE
(5,000 rpm, 5 min)3te] 7 A=A & o
237 cell pellets 71331k RIPA lysis
buffer(RIPA buffer 1 ml+phosphatase

inhibitor 10 ul+protease inhibitor 10 pl)
E Yol 9 AL lysisAl 7], YA £
(15,000 rpm, 20 min)3}e] whwy “wl% A &
3l tl, T3k ofFo] Tl S MZ
H(4X)E 7o) Wo] AL & MZS 10%
SDS-PAGE®l #A7]¢dF & % membrane
ol %713 5% skim milk® 24]7} blocking
stick ERK1/2, JNK, p382] phosphorylation
7 Ik-BaE enhanced chemiluminescence
detection &< (Amersham, USA)° = &
sk,
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mRNA®] W3S AHFHoz =33}
7l A8 A F
gt 4= ¢cDNA 1 ul Real time PCR
master mix 4 nl(Roche, Switzerland),
primer ¥ probeE ¥ PCR 7o =
vk A1Zoh PCR 271 927CelA 30,
60ColA 45%, T2 Fo 72TNAM 3025
40 cyclez s+t A= T 24 ks
off 229l forward(f)$} reverse(r) primer %
TagMan probet= Rocheoll X #4313
ok A8t primers -7 ZTH(Table 1).
7) mouse 22 AP AA
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} o o = o1
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]
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mg/kg FFLR FAIA B FAE
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o] HEES ZAFsIA
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(0=normal, absent: 1=uncommon, detectable:

j =
.

2=multifocal, moderate: 3=extensive,
severeo. 2 AA3 AW A} A |
9] blind test® E3 3718}l

S

54 A

EE A2 33 oA AAste 1
e 7122 Mean+S.D.2 eRHg]
o}, Aol W EA X SPSS £4
Z2 7332 one way ANOVAe| &34
3, p-value0.05 & A% o3 Aoz
AR o]Ake]l A A=lE SPSS

for windows 12.0% AF-&-3}4dct.

|

Pas

m = =

1. A =54

PSE Fx A9 AEES 100032 A
AstdE w, PSE 0.1 mg/ml X<+
96.36+1.20%. 0.25 mg/ml X X< 94.65
+0.58%. 0.5 mg/ml AXF2 92.34+1.95%
o] JEEE Ho] AEEAE Holx| ok
ot ¥wbH PSE 1 mg/ml 2|72 17.54+
3.53%° AEEE B FHALZH F9
3 zpe] 2 R H(Fig. 1).
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Fig. 1. The cytotoxity of PSE in RAW
264.7 cells.

RAW 264.7 cells were incubated with or without
PSE as indicated concentrations. After 24 hrs,
cell viability was measured by MTT assay
as described in materials and methods. Data
were given as means of values=SD from three
independent experiments.

*#p<0.001 : in comparison with saline

2. NO A m A= I

NO¢ F=+% LPSZE A=3A o
T2 A 1.43+0.21 uMell 2™, LPS
2 253 A% 11.02+1.06 pME F7}3)
ot PSE 0.1 mg/ml A=A+ 8.45
+1.10 uM. 0.25 mg/ml A 2]l M= 7.20
+1.04 uM, 0.5 mg/ml A=A = 4.85
+0.77 utMe2 PSET- NO9 AAEL ¥
= gEH oz FaAFH(Fig. 2).
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Fig. 2. The inhibitory effect of PSE on
LPS-induced NO production.

The cells were pre-treated with PSE as indicated
concentrations for 1 hr, and then incubated
with or without LPS (500 ng/ml) for 24 hrs.

Detail methods were described in Materials
and Methods.

NO release was measured by the method of
Griess. Data were given as means of values
+ SD from three independent experiments.
*p<0.05 in comparison with saline

+p<0.05 in comparison with LPS alone

3. IL-1B, IL-6, TNF-a A Al u]x =
o &

LPS A== RAW 264.7 M=ol A IL-1B,
IL-6, TNF-a®] A4S S7HA 172w, PSE
+ IL-18, TNF-a®] WS AA3HA X
el IL-69 sE% FAAZAAME
0.26£0.06 ng/ml, LPS AF=A] 67.81+£2.56
ng/mle2 Z7} syt PSE 0.1 mg/ml
2] ol A= 56.35£5.38 ng/ml, PSE 0.25
mg/ml X2 el A= 39.46+0.65 ng/ml.
0.5 mg/ml A &A= 26.19+1.95 ng/ml
o2 [L-69 S T AEHeE AL
Al 2eH, PSE 0.25 mg/ml, 0.5 mg/ml &
oA FAAQl 2 el ddek(Fig. 3).

4. mRNA $FlA IL-1B, IL-6, TNF-a
A Aol v A= ¥

IL-1B8, IL-6, TNF-a®] mRNAE
g A3 LPS A=< mRNA® ®

7WA1ZH e, PSEE IL-1B. TNF-ael
A Frelgt &EIE Rolx ¢kl IL-6
NME FXAFS mRNA & 12 A
A3t = W, LPS AF=F4] 62.17+3.510.%
=718t 2, PSE 0.1 mg/ml *] 2]+l
A= 56.39+5.07, PSE 0.25 mg/ml &
ol = 39.47+3.37, 0.5 mg/ml * 2]
ol & 28.96+2.9622 IL-6% mRNA
AL F= dEHez FAAFoH,
PSE 0.25 mg/ml, 0.5 mg/ml ¥ZA
AR oA el = (Fig. 4).
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Fig. 3. Effects of PSE on the production of IL-1B, IL-6 and TNF-a in RAW 264.7 cells.
A. Effects of PSE on the production of IL-18 in RAW 264.7 cells

B. Effects of PSE on the production of IL-6 in RAW 264.7 cells

C. Effects of PSE on the production of TNF-a in RAW 264.7 cells

The cells were pre-treated with PSE as indicated concentrations for 1 hr, and then incubated
with or without LPS (500 ng/ml) for 24 hrs. Detail methods were described in Materials and
Methods. Data were given as means of values+SD from three independent experiments.
*p<0.05 in comparison with saline

+p<0.05 in comparison with LPS alone
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Fig. 4. Effects of PSE on the mRNA expression of IL-18, IL-6 and TNF-a in RAW
264.7 cells.

A. Effects of PSE on the mRNA expression of IL-18 in RAW 264.7 cells

B. Effects of PSE on the mRNA expression of IL-6 in RAW 264.7 cells

C. Effects of PSE on the mRNA expression of TNF-a in RAW 264.7 cells

The cells were pre-treated with PSE as indicated concentrations for 1 hr, and then incubated
with or without LPS (500 ng/ml) for 24 hrs. Detail methods were described in Materials and
Methods. Data were given as means of values+SD from three independent experiments.
*P<0.05 : in comparison with saline

+P<0.05 : in comparison with LPS alone

5. MAPKs ¥ NF-xB &Ad] u|X& °]g ERK1/2, p38e] Ast= A 817
°d Fetd et JNKe <libste A5+,
MAPKs family?l ERK. JNK. p389] =3t Ik-Ba 3 & A3t NF-kB¢
BA 2 Ao AaEE Bl o] Fol AT, HAE& Al Aoz velde(Fig. 5).
NF-kBe] &4 Ix-Ba®] #3fol & S AFAA 7P fod B2 2SS
g} LPS &2 2 A4=3t 7499 PSES eRd PSE 0.5 mg/mle] =2 A&
A A3 ¥ LPSE A= A+5 44 Al k.
A7 ez 54 23 PSE= LPSel
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LPS PSE+LPS results shown are representative of three
Time (min) 0 15 30 60 0 15 30 60 independent experiments.
= =

B LI 1T I 6. Mouse 2] =g uAE g
& | LPS(375 me/kg) S H7AFA & F, 8

L4 NK S =
wnﬂmmuhg — Jolz AEgS HAs Ax LPS %
O

= 7‘1‘1]7}"9_‘ 29 o]E=R 15%2 A&
[e] = =
[ o - - - —-| iz Boem, PSE 0.1 mg/kg FoI+-(PSE 01)

BTy ANE 39 oI F2 0% ATEE 2%

Fig. 5. Effects of PSE on the activation - PSE} 1 mg/kg 4= (PSE DA<
of MAPKs and NF-kB in LPS-stimulated 49 o] F= 50%% E%—é 4 X PSE &

| --—---—-| — s

%;AWHZM'? Ce“f' ted with PSE (05 me/m) o1& mouse®] AYEES 57 AIFH(Fig. 6).
e cells were pre-treated wi .5 mg

for 1 hr, and then incubated with LPS (500 AF ARE | w2 oS HERd
ng/ml) for indicated mins. Detail methods 1 mg/kge] =2 AL 2335t

were described in Materials and Methods. The
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Prrrrarsraneranasiniead R
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I :
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“ ! :
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0 T T T T 1
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Fig. 6. Effects of PSE on the survival rate of mice.

The mice were pre-intraperitoneal injected with PSE for 1 h. and then intraperitoneal injected
with LPS (37.5 mg/kg). After 2 days. survival rate of only-LPS-treated group was 15%. But
after 3 days. the survival rate of PSE 0.1 was 30%. and after 4 days. the survival rate of PSE
1 was 50%. The number of mice of each group was 20.

7. Mouse A& cytokine A Aol wl X = 8. Mouse 2t =32 £AHd "X = F3F
oJ 8 229 4F AEE FAAZ 043

RAW 264.74] 3£ A cytokine A 2 +(0.120 w]3l, LPS A= +< 2.57+0.12%
o} FU3HA IL-18, TNF-a Ao+ frelatAl F7hstd o™, PSE 1 meg/ke
ol gk d3kE WA A dsker, IL-6 A Fo el 1.27+0.0622 LPS A2+
A2 LPS A= +9] 882.27+10.26 pg/mlell o nls] F-sHA FFAsAC 7 =329
H|3l PSE 1 mg/kg Fo<-ellA 556.05+11.52 28 A= FHAZE 0.50£0.0000 =)
pg/mle 2 §2&tA A=A (Fig. 7). LPS 2] &2 258+0.14.2 F3H4 =
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7tk o™, PSE 1 mg/kg S FZolA = stA 348k oH(Fig. 8).
0.90+0.262.2 LPS Hzlel nls] 2

600 1000 750
A R . B - C
- -
= 500 _ 600
2 £ aw 3 a0
e 30 s H
D ] < 300
—_— = !':
L e
150 . 200 150
D , .
PSE (mgkg) - 1 = = 1 - - 1
LPS (375 mgkg) LPS (37.5 mgkg) LP5 (37.5 mgkg)

Fig. 7. Effects of PSE on the production of IL-18, IL-6, and TNF-a in serum of mice.
A. Effects of PSE on the production of IL-18 in serum of mice

B. Effects of PSE on the production of IL-6 in serum of mice

C. Effects of PSE on the production of TNF-a in serum of mice

The serum of mice was pre-treated with PSE 1 mg/kg for 1 h, and then incubated with LPS
(37.5 mg/kg) for 24 h. The level of cytokine was measured by ELISA. Data were given as
means of values=SD from three independent experiments.

*P<0.05 : in comparison with saline

+P<0.05 : in comparison with LPS alone

Saline

- H
RS arhl IR -_ﬂ-»wﬁf’_ff vz‘m%.‘"i*i‘?ﬂ?ﬁ-
A Inflammation Hemorrhage
3. -
5
“+
I | -
.
Pﬁl‘-{msks] - - 1
LPS (37.5 mgkg) LP5 (37.5 mg/kg)

Fig. 8. Effects of PSE on the liver tissue of mice.

A. Effects of PSE on the inflammation of liver tissue of mice

B. Effects of PSE on the hemorrhage of liver tissue of mice

Representative H & E stained sections of the liver tissue in the normal mice given saline, in
the control mice given LPS, and in mice given PSE 1 h before the first LPS injection. Histological
sections of the liver were scored from 0 (normal) to 3 (severe) for inflammation and hemorrhage.
These figures show representative images of experiment group. The score was calculated by three
pathologists who were blinded.

*P<0.05 : in comparison with saline.

+P<0.05 : in comparison with LPS alone.
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FISCH. ex LINK)E 1 7|2 3},
SRS W3 A (A ERE), viete] =
3ol A (FAEHCE) o2 27t g
3 74 A2 vtelelel & patrinoside.

scabioside, oleanolic acid, hederagenin, B-

r—.-"é

o> |8

1

=

]
2

o

Lo o

sitosterol-B-6-glucopyranoside, campesterol
-6-glucoside, scopoletin, esculotin, *
8%. alkaloid, tannin, A¥ So] &3
o glow, FzvEel= AR H villoside,

morroniside, loganin, villosol, villosolside,

palmitic acid, inistol S-o] g-=o] 9lcb*?.

AL ot 23 AL T, 45
Wel sl 53t Re W EA 7], e
£ Atole &£5 ] sl (SS9 5.
AAL, A o s, AR S E%, HRE
o, BES RS X 28y STk =3
34 o3t Ao &It sl
o, . B RS9 2ZAEE Sl A
M= 52371 otz weA e’ 3al
I Azt 9le] HAE ARSI Autel =
RO, SO,
WY ol deowm Fz IwdFA A
gholl AH8-H ST

FUHIFHABE ee

uii)
=2
(4
ofN
ko
X,
o
[}
30 o 2

AP AW FAT AR 257

AA, PSEE 5= 9422 NO A
Ae dATezA 95 e AT
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HAMZE LPS, o2 MEEC <)
285 cytokine 5 THeFsF Aol &)
FAstE ™, Ghek3t cytokineEe] #R|E
8 AubAel 93 v A3
o, 47 W s A3k
WANEE =2 59 524 *&i‘ré
2 FAEAGNOS) S s, o] T4+
arginineS AFEAIA citrullines} NOE A
Abgtel NO<b o] 2HE feid EAE
= A, FFe], 718 F H AFF 29
of wjgkat XA x2] FuAYE A

ez Leﬂﬂav}l

oA

vl F83, o] F /b F83 A
A= TNF-a, IL-1, IL-6°]ct. 7Hed o]t
A &AL A == TNF-a. IL-1,
IL-6 59 Atol=7kel-S AWM =,
3 mH 7

A3 w1 &AxAE ETsE Ax
So] ZaAoR BTA g,
TNF-ot F49% &S F2 WA
s, F4 943 ko] fuE 9 W
Azel WE o) 2Hgsted FAE A
A7k, TNF-a9} ¥]$=3 7]1%S 3=

IL-18] #4lE #A=3taz, NF-kBe} AP-1
3 e ARAAES BAHAAAL
AZADAE SRR T Al Ae
Eoolge 27 Fge AAAIE @
TR olehe guleln Eelzlont A
IR Fh AF e T
AR Ao g Ao el
ZLEAlelet $e): TNF-BS} 73
$18l TNF-aztx 8% TNF-a
= ek AAA] AAAe] v AHANS o7
ghoh, vheFe] TNF-a7h A= A8
i EnkaA=y ‘24_07]‘31 =R
3 @3 = o]

AFA}of] = o) A1
FyFe L= Y,

IL-12 A=A 95 189 = 92
wi7f 2kl d A - TNF-a9} FARE 2}
+& o AT TNF-at 22 A=z
APALE do7)A] AW, FE AT

A L£z7o] e WakEs do
717 Ew. IL-12 IL-1a®} IL-1B F
FH7F ded F23 AEIH 24
7HA = Eude IL-1Beldh. IL-1<
= meh w44 2 Al wE
A b e ArE S
F Whgoll Rostn, tefo e FulEH
F2 Eo7F v 7leE vehig =
g NF-kB2} AP-1 AARIALS &4 314]7]
™, MAPKs 243}l datso] glop!?

IL-6= FA49%F vgeA F23 A}
oj=7tal &9 stz S g3 3
A AAA 2gE psEE, el

1 42 e off rulo

2= %2 d3upiAe $A4E Fx=3
A, T 2FTY S AT
2, IL-178 AASE=E T =428 2




RAW 264.7 MIZZQt mouse

SASTLIOIA cytokine & NFxBOl &A0Hl OIXl= =t

Az IL-6= S ZAAE, I3
SAE, AHEAE} T gk A EeA
L-13 TNF-aol uh&ahe] YA R,

AR, PSEZF NO H IL-69 HA=
A 8= 7]AL JNKS NF-kBe 24
£ AAIFoEA o] FRE A= A}
EEch

Cytokine?] #u]:x= MAPKs¢ NF-kB

o o3 =d FT MAPKsE A%
o 34, s aelw A xel AE 4
We zPete R QeI J)%

AT d4HA qler, 454 *}ol
E7FQle] A HdgH. E{KFelE
A 4R e] A% (ERK1/2. JNK. p3g)

o] glem, Z+ MAPKE: AH3E &3
FAstg oz A d5 WWHEA LS
s qgte

NF-kBE 9%, 9=+ 43 A=
AE, oA =7 A ANAM TA AT
gt AARRIAIZ FAAA = Ik-Bazhe
NF-xB A A}l A3 A2 A=A
of &a)3t}. kB kinase(IKK)+E Ik-BaE
latstete a7 sl Ik-Bazk 23l
=9 #4 NF-xB7} o2 Sojzid”,

2 AFolA in-vivo A¥ A=
9, LPS ¥4+ mouseoll A 3 b
fridste] AEEE A3HA7IH, PS
o] 2 JAIF o ZA moused] WEES
7INZ Aoz neld, AA2 A A
[L-6 AAde] A AT e=2H in-vitro
Alg Aol TUFS s

PSE®] 34 #429 71d& Flar)
sl LPS2 =% RAW 2647 AlE
o]/ NO AA, 954 cytokinedl IL-1B,
IL-6, TNF-a® A4 % MAPKs, NF-xB
o] FAE Faldldom, mouse FF =
Aol Al mouse®] AEEF cytokine®| A

&9 oo

OIN [

Az 2R A 5 Y 2 AR
galstaich. AdAI NOo| A o] A
9o, IL-69 44 U JNK, NF-xB
o] &Aoo AAIHAH. =& mouse?] AWE
£& 7 A1F 2. mouse A ANA IL-62
NS dAIstd o, 7 22 A A%

E

1 23 A=E A4 AFH

o) AsE Feted W PSEE
JNK¢} NF-xBe A& dAFo=A
IL-62F NO°l AAE JAst= 49
F9F 532 AU Y Aoz Aot
H, ol FdF =3

r
k)
o

LPS= %EE] RAW 264.7 /‘ﬂii]- mouse

1. RAW 264.7 A=A 0.1, 0.25, 0.5
mg/ml ¥ EF AEZ5AE e
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Al ket 1 mg/mlell M= Al £S5
AL dEbd

2. RAW 264.7 Al=E1A 0.1, 0.25, 0.5
mg/ml XM FE gEH o=z NO
o] AL Fo3HA A A

3. RAW 264.7 Al EA 1L-69] A=
T gEHoz {938/ ‘”Xﬂ"]ﬁ
oy}, IL-1B. TNF-adldE ¢
e A Aol mRNA 4%
AT =3 fARRE AFE By

4. RAW 264.7 M EeA] p38, ERK1/29]
AAbsHE AAsHA] Eskel ovt JNK
o] <lakst 9 NF-xBe| &A4E& A
3ol o

5. Mouse E®elA 5 day Al PSE
0.1 mg/kg ¥ 30%, PSE 1 mg/kg
T+ 50%9] AEES BT

6. Mouse dAHe| cytokinedlA IL-6%5
froletAl dAIAFH o IL-18. TNF-a
M= folst AoE AA 15}‘33‘4

7. Mouse 7t ZAdAM dF3 28 *%
E FelsA gAEs.
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