o) ggtul R el 748k 3] %] pISSN 1229-4292 / eISSN 2508-3619
J Korean Obstet Gynecol. VOL.34 NO.3 : 015-028 (2021)
https://doi.org/10.15204/jkobgy.2021.34.3.015

39 4999 BYS 394 13

12
Ju
o\-n
ald
i
i

N
ot
o
[
=
o
o
{0
0o
0
ol
|0

|8t D}, A 3| 0f&tw SHO IS 2olntm Al
252!, HUA? 0|RR?, O|RE? NES2

| ABSTRACT |

The Effects of Liriopis Tuber Water Extract on Innate Immune Activation
and Anti-Inflammation

Nu-Ri Kang!, Deok-Sang Hwang? Jin-Moo Lee?,
Chang-Hoon Lee? Jun-Bock Jang?
IDept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
2Dept. of Korean Gynecology, College of Korean Medicine, Kyung Hee University

Objectives: This study was designed to examine the anti-cancer activity by
innate immunomodulating and anti-inflammatory effects of /Ziriopis tuber water
extract (LPE).

Methods: Cell cytotoxicity was tested with 4T1 mouse mammary carcinoma cells,
spleen cells, macrophage, and RAW?264.7 cells. To investigate innate immunomodulating
effects of LPE on macrophage, we measured tumor necrosis factor-alpha (TNF-a),
interleukin-12 (IL-12), and interleukin-10 (IL-10). To investigate innate immunomodulating
effects of LPE on RAW264.7 cell, we measured TNF-a, interleukin-6 (IL-6). In
addition. TNF-a and nitric oxide (NO) induced by lipopolysaccharide (LPS) were
measured after treating with LPE to observe innate immunomodulating effect of
LPE on RAW264.7 cell. Also, mitogen-activated protein kinase (MAPK) and
nuclear factor kB (NF-kB) were examined by western blot analysis.

Results: In an in vitro cytotoxicity analysis, LPE affected tumor cell growth
above specific concentration. As compared with the control group, the production
of TNF-a, IL-12, and IL-10 were increased in macrophage. As compared with
the control group, the production of TNF-a and IL-6 were increased in RAW
264.7 cell. The expression of TNF-a and NO induced by LPS after treating LPE
was decreased. In addition, treatment of RAW 264.7 cell with LPE increased the
phosphorylation levels of p-extracellular signal-regulated kinase (p-ERK). p-Jun
N-terminal kinase (p-JNK), and p-p38.

Conclusions: LPE might have impact on the anti-cancer effect by activation
of innate immune system and inflammation control.

Key Words: Liriopis Tuber Water Extract, Cancer, Innate Immune System,
Anti-Inflammation
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© 23 steroidA saponin, isoflavonoid,
oligosaccharides ¥ polysaccharide 5 ©I
gg5o] gl=d¥ 53] saponin wHEkA|
9l Dwarf lilyturf tuber-13(DT-13)¢] &
F A A4S 57 FgEAYI B
aEPer, gz =E] HdAd A=
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Ho FAF ¢
Bz} macrophagei‘r RAW 264.7 cell&
o]-&3te] cytokine®] WH|E s,
lipopolysaccharide(LPS) A=l 2]3t <
Z uj/) EA 2] YALEA nuclear factor kB
(NF-xB), mitogen-activated protein kinase
(MAPK) A3AE4A2ZE 53 HY9E
Ae BEst Folst EHE i)

e wheld,

.4 <

D o A

W55 Liriopis Tuber)< "3t2H(Liliaceae)
of &3le oAl XEd AU EE
( Ophiopogon japonicus Ker-Gawl.)2]
Zol5}”, 73 gk (Wonju, Kangwon)ol
A FYste] FHEe 1MEE R4S
A7H 3 100Cell A 4417 St 7k st
At FEES LA E=(3000 rpm, 30
min) & 53t A4S 343 F 02 um
2] pore sizeE 7}A|+= membrane filter
(Whatman, Philadelphia, PA, USA)Z
o|-§-3te] W EE2 & FEE([iriopis tuber
water extract, ©13t LPE)E %o} Stock
solution®] 5=+ phosphate buffered saline
(PBS)E o] &3t ZAx Faol w3l

100 mg/mle] =2 Fu|stsly 4T
RIAstHA Aol A L3519}
2) T
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A+ 6-8F% 2] 244 BALB/c(20 g+l g)
T A Bubol Lol ¥oF o} AFR3
Atk A zol m}e2g 510 whe) A
o B4E B3 AYFEE A=

(Samyang Co Ltd, Incheon, Korea)Z

A TR &= 22T, = 50%.
1247 Ao 7 AE ZHE= Ao
A 2EHAE A grs Foste] A
Skt

3) Ao

S 22 vieks 918 Dulbecco's modified
Eagle’s medium(DMEM)= WEL GEN
(Daegu, Korea)oll A, fetal bovine serum
(FBS), penicilline?} streptomycin< Gibco
AF(Carlsbad. CA, USA)elA F8tg
LPS. thioglycollate Sigma-Aldrich(St.
Louis, MO, USA)el| A, Griess assay kit
Promega(WI 53711, USA)<lA, PBS:
GibcoAH(Grand Island, NY, USA)elA
T3tk Cell counting kit(Ez-Cytox)
DoGen(Seoul, Korea)ellA, ELISA kit
R&D system(Inc. MIN 55413, USA)
NA FYsted AHE-EFA

AZALES 938 NF-«B, p65¢} B-actin
o] #AME 9lsk 1A8A & Santa Cruz
Biotechnologies(Santa Cruz, CA, USA)el
A, olAkztEl p65, N-terminal kinase(JNK),
extracellular signal-regulated kinase(ERK),
p38 protein kinase(p38) 2 beta-actin®]
s =2A]317] 2138 A= Cell signaling
Technology (Boston, Massachusetts, USA)
A Fskad

4) MEF 2 M E wf ok

RAW 264.7 cell, 4T1 mammary carcinoma

cell S SHH| ZF23 (M2, =)ol &

ool

ofatorom  thioglycollate-induced macrophage
(°]3} macrophage)*= 653 BALB/c v}

2 EIro 7 3% thioglycollate 1 mlE
FAFSEAL w9 2E SAA ] F BT}
DMEM wiA&E F3ted A2 F7%
A 3 (peritoneal exudative cells: PEC)
24 well culture plateol] ®joF 3 wujofe
= AlFste] Il

Zy7+e] RAW 264.7 cell, 4T1 carcinoma
cell ® macrophage®] wi<f2 10% FBS
7} &f-5 DMEM wiAlE& Z7 o] &3}
A3, 5% COx 95% = 2 37Ce] vl
°§71(Thermo Fisher Scientific Inc. Waltham,
USA) el A vl k3t .

2o £ 2

2. % H

D Az 54 A

AT1 carcinoma cell& 1x10%/well®] =2
=2 96 well plate®] 7+ wellell platingdt
%, 3.2 pg/ml, 16 pg/ml, 80 pg/ml, 400
pg/ml 2 2000 pg/ml =2 LPE &
25 AH7bsled 34zt wiekeEtsde. PEC
24 well culture platedl 2.5x10%/well
TERZ A EFsa 2/ F
vl ¢F3}ed macrophage®s plateol] -2
o wjcfdl o7 M H3le] HatE ] ok
MEE A7 F, 16 pg/ml, 80 pg/ml,
400 pg/ml, 2000 pg/ml 2 10000 pg/ml
T=2 LPEE #7bske 147 #laFstad
. RAW 264.7 cell& 4x10%/well®] 2=
Z 96 well plate®] 7 welloll platingst
%, 192k wieksk ¥ 16 pg/ml, 80 ug/ml,
400 pg/ml, 2000 pg/ml 2 10000 pg/ml
s =2 LPEE A7}ste] 147k vl ofatadet.

z+ Ao Alx FA &3+ WSTE
o] 83l Ez-CytoxE o] §3le] A=Ak
o] A Ao upg} 302 Foll F4=E 450 nm
ANA EZAstgon, AEE HIMEA &

< x| digk EE(p)2 TAS

{
|

o ooy
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2) Macrophage®] cytokine #v] =X

PECZ 24 well culture platesl] 2.5x10°/well
o] ¥EE ZA3t EFI 241z
s HH °F3}ed macrophageS plateol] -
Pl vk or A A3l K AEHZ]
ok A ZE A A3k 16 pg/ml. 80 pg/ml.
400 pg/ml ¥ 2000 pug/ml 5=° LPEE
A7Vt 24X 7F Fob wiekst F wi ok
AsdE 3gsldd. = 29" tumor
necrosis factor-alpha(TNF-a), interleukin-10
(IL-10). interleukin-12(IL-12)2] &4 &
7} cytokinedll ©H& ELISA kitE o] &3}
of A AL A Fef| wiet SA skl

3) RAW 264.7 cell®] cytokine ¥¥] &4

RAW 264.7 cell& 24 well culture plate
ol 2.0x10°/well®] F=2 FA3l] £F
3}3114 2A17F F<t wieF *. macrophage

£ plated] F-Zstar ekt oz A A3}
°4 AR 4> AEZE A7
16 pg/ml. 80 pg/ml, 400 pg/ml 2 2000
ug/ml ¥=° LPEE H7Istx 24417
Fob wiekst F, wiek AedS 343t
g}, TNF-a, IL-69] &AL 7+ cytokine
of wi3gt ELISA kitE o] &3led A FzAF
o] A A wet FA 3.

4) Macrophageoll LPS A& ¥ 4=

AA A A

RAW 264.7 cell& 24 well plate®] 7z}
wellell  2.0x10%/welle] = =5
24/‘] 7 wjekste] kA A7 F. LPES]

% F=7} 16 pg/ml, 80 ug/ml, 400 pg/ml
92l 2000 pg/mle]l = =5 A 3sle] 24 7F
v otk wiek k= ¥ 200 ng/mle
LPSE A7Istar 24A17F whekst &= 7+
v eFolell Akl 5 wi7l EAQl TNF-a
9 nitricoxide(NO) 9] <& FA3Adh.

(

5% 4

»F3 3

NO<9| &3 Griess assay kitE o] &3}
of A xALe] 2 Fef| wiet SA 3kl

5) Western blotting

RAW 264.7 cellel] 100 pg/ml 2 1000 pg/ml
o] AEE Hrbsta 308 WS F 4T
PBS® 33 A3 3. protease inhibitor
cocktail(Roche Diagnostics Corp., Indianapolis,
IN, USA), 1 mM dithiothreitol(Wako,
Tokyo, Japan), 1 mM phenylmethylsulfonyl
fluoride(Sigma)E &3+ RIPA buffer
E o] &3l 3087 4T AEE &
Al F ek DA E2] (12,000 rpm/20 min)
£ 53t A5dE A2 &, Pierce BCA
Protein Assay kit(Thermo Fisher Scientific,
Waltham, MA, USA)E o] &3] o
As Ao, ¥+ T @A
(30 pg/wel) S 10% Z=| o= Holnlo] =
A A 7]3 %59 (sodium dodecyl sulphate
polyacrylamide gel electrophoresis, SDS-
PAGE)S &3t =S Fe|st o
nitrocellulose membrane(Bio-Rad, USA)
o] AAMAF . whlAd o] Ak nitrocellulose
membrane< 5% skim milk in tris-buffered
saline(TBS) containing 0.1% Tween 20
(TBST)E o]-&ated AFellAl 1A <t
blockingA1 e}, 1213417} ¥F-2-% membrane
< TBSTE ol &3l AADAE AZ &
HRP7} =A% 2x}8HA (HRP-conjugated
anti-mouse 1gG)E Aol 1Az} vh-3-
Al e AADAE 7% ¥ membrane
Aol A A &3 ubs-st Wl AS ECL
712 (GE Healthcare Life Sciences) & %]

6) B4 =X
Aq A¥e] B4 == SPSS(version

24.0) 5 o] &3y, HExLI AFZ9

18



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

B = Y EAEA (One-way ANOVA)
= 5HEZE T A (student’s t-test)

FAA AL Levene
! Y 3to] S HEAbo] 7}
& 74A 2 Tukey's HSD test
= stlow, 7= A kg W Af
FAAL Dunnett T3 testE Als)3lad
of. p0.054 W SAHeZE F238k Aol
7F ek #A st o

m 2 =

L. AZ=A F7}

1) Al Eol He NESA F7t

4T1 mammary carcinoma cellll 3.2 pg/ml,
16 pg/ml, 80 pg/ml, 400 pg/ml = 2000 pg/ml
59 LPEE H7lstx AzsAdE 5
At A3, 27+ 100.442.0%, 101.2+5.7%,
100.6£2.4%, 94.3+4.9% % 79.0+11.8% =
vebd ok (Fig. D).

100 +
75 A

Growth (%)

Media 22 16 80 400 2000
Conc. of LPE (ug/ml)

Fig. 1. Cytotoxicity of LPE on 4T1 mouse
mammary.

2) RAW 264.7 celloll gt M 254 %7}
Raw 264.7 cellel 16 pg/ml, 80 pg/ml,
400 pg/ml, 2000 pg/ml 2 10000 pg/ml
=2 LPEE H7lsta AlxsA4E 54
gt A3}, Zbz}y 97.33+6.94%, 113.45+17.56 %,
160.12+4.98%, 156.54+17.32% = 91.39+9.16%

2 vl (Fig. 2).

Media LPS 16 80 400 2000 10000
Conc. of LPE (ug/ml)

Fig. 2. Cytotoxicity of LPE on RAW
264.7 cell.

3) HAM e B3 A E=A F7L

Macrophageoll 16 pg/ml. 80 ug/ml,
400 pg/ml, 2000 pg/ml % 10000 pg/ml
Tx° LPEE H7lstar Alx5AE =
At A=}, Zhzh 104.20+2.64%, 107.84+3.90%.
115.59+6.36 %, 105.80+1.51% = 91.67+1.66%
2 vepbge(Fig. 3).

Media LPS 16 80 400 2000 10000

Conc. of LPE (ng/ml)

Fig. 3. Cytotoxicity of LPE on TG-induced
macrophage.

2. Macrophagel A1¢] cytokine AJAF &3}
1) TNF-a
Macrophageoll 16 pg/ml. 80 ug/ml,
400 pg/ml ¥ 2000 pg/ml =< LPEE
A7kt TNF-a®] #¥)E #23 43,
80 ng/ml, 400 pg/ml 2 2000 pg/mlel A
7+ 7} 154.2+18.3 pg/ml, 424.9+36.1 pg/ml
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3l 4847420.6 pg/mlE EAHN R §9
a7 (p<0.05) F7Fekd e (Fig. 4).

()]
o
o

b

~
01
e

TNF-a (pg/ml)
3 g

7 Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 4. Production of TNF-a from TG-induced
macrophage stimulated by LPE.
*: p<0.05, **: p<0.01, statistically significant

difference compared with media group (one-way
ANOVA combined with a Dunnett T3 test).

2) 1L-12

Macrophageol]l 16 pg/ml, 80 ng/ml,
400 pg/ml 2 2000 pg/ml =2 LPEZ
A7bstar 1L-129] #¥lE s 23
16 pg/ml, 80 pg/ml, 400 pg/ml X 2000 pg/ml
oA Z+zt 27.0+1.6 pg/ml. 134.6+6.3 pg/ml.
1074.6£33.3 pg/ml 2 1116.9£30.0 pg/ml
2 SARSZ F2o8HA (p€0.05) F7Fat
Ah(Fig. 5).

3000 —

2000
1000 A
0

Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 5. Production of IL-12 from TG-induced
macrophage stimulated by LPE.
#%: p<0.01, statistically significant difference
compared with media group (one-way ANOVA
combined with a Dunnett T3 test).

IL-10 (pg/ml)

3) IL-10

Macrophageoll 16 pg/ml, 80 ng/ml,
400 pg/ml ¥ 2000 pg/ml =2 LPEE
A7bsta 1L-109] #w9 & s A+,
80 ng/ml, 400 pg/ml 2 2000 pg/mlel A
Z+ 7} 74.2+6.4 pg/ml, 1833.9+37.0 pg/ml
W 2662.9+82.2 pg/mlZ EAH o2 9
31A (p<0.05) Z7F3FA ok (Fig. 6).

1500

L2

1000

IL-12 (pg/ml)

500

*k

Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 6. Production of IL-10 from TG-induced
macrophage stimulated by LPE.
##: p<0.01, statistically significant difference
compared with media group (one-way ANOVA
combined with a Dunnett T3 test).

3. RAW 264.7 cellsl A9 cytokine A
AL &3}

1) TNF-a

RAW 264.7cellell 16 ug/ml, 80 pg/ml,
400 pg/ml ¥ 2000 pg/ml =9 LPEE
A7}8tal TNF-ao] Ev|E #3343,
16 pg/ml, 80 pg/ml, 400 pg/ml X 2000 pg/ml
oA 77t 57.89+3.28 pg/ml, 215.49+18.81
pg/ml, 451.16+12.17 pg/ml, 557.05+23.50
pg/mlZ EAH o2 F3HA (p<0.05) F
7}akd ek (Fig. 7).
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_Media LS 16 30 400 20C0
Conc. of LPE (ng/ml)

Fig. 7. Production of TNF-a from RAW
264.7cell stimulated by LPE.

*: p<0.05, **: p<0.01, statistically significant
difference compared with media group (one-way
ANOVA combined with a Dunnett T3 test)

2) IL-6

RAW 264.7cellell 16 pg/ml, 80 pg/ml,
400 pg/ml ¥ 2000 pg/ml =9 LPEE
A7yeta IL-69 #¥E #EI} A
400 pg/ml 2 2000 pg/mloll Al ZH2t 674.23
+£25.70 pg/ml, 2503.21+25.40 pg/mlZ &
ARo =z §28A (p<0.05) ZF7Fetd+
(Fig. 8).

= 1000 - w3

_Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 8. Production of IL-6 from RAW

264.7cell stimulated by LPE.

e p<0.01, % p<0.001, statistically significant
difference compared with media group (one-way
ANOVA combined with a Dunnett T3 test)

4. Macrophageol LPS A3z ¥ g3
wAEA PA A &3
1) TNF-a

Macrophageoll LPS¢} &7 LPEE 16
pg/ml, 80 pg/ml, 400 pg/ml % 2000 pg/ml
5= LPEE #7Fstx TNF-a9 4]
5 ¥E3 A3, LPSHE Ag 79 469.19
+52.35 pg/ml ¢l B]3}led 2000 pg/mlel A
349.36+37.22 pg/mlZ EAA o2 F2]3}
A (p<0.05) A = Ak (Fig. 9).

Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 9. Production of TNF-a from macrophage
stimulated by LPE and LPS.

##: p<0.01, statistically significant difference
compared with LPS group (one-way ANOVA
combined with a Tukey HSD test)

2) NO

Macrophageell LPS¢} 74 LPEE- 16 pg/ml,
80 pg/ml, 400 pg/ml % 2000 pg/ml &
=¢ LPEE #7Fsta NO9 #v|& 3%
g A3}, LPSHE A=t 749 21.02+0.29 uM
of ®]3}ed 80 pg/ml, 400 pg/ml ¥ 2000
ug/mlel A Zk7b 18.25+0.45 pM, 17.46+0.74
uM. 16.52+0.33 tM=Z EAH o=z #9
A (p<0.01) A= Aok (Fig. 10).
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WRS = FTE20| MUY =M1 HASAHM St
25 el o] Wale AR A} <
A+ELEl p-p38, p-ERK, p-JNK whjze
=2 et pr JEHOT Zrbst: A
o = st ed, p-JNK 3 p-p3re
= 15 p-ERK7} A selN= 73t akst
= 71 2els o (Fig. 12).
10

Media LPS 16 80 400 2000
Conc. of LPE (ng/ml)

Fig. 10. Production of NO from macrophage
stimulated by LPE and LPS.

#%: p<0.001, statistically significant difference
compared with LPS group (one-way ANOVA
combined with a Tukey HSD test)

5. NF-kB(p-p65, p65) AlzHG H=Z
o #A43% av

RAW 264.7cellel LPEE 100 pg/ml ¥
1000 pg/mle) %2 xgdle] AsAL
T Ao WslE s A, p6h
o] 1Aksz} w]oFEtAl gl = gl ok(Fig.
11).

LPE (pg/mL)
media 100 1000 LPS

p-p65 —

DEO | e e c——

Actin

Fig. 11. Activation of NF-kB pathway
by treatment of LPE on RAW 264.7 cell.

6. MAPK(p-JNK. p-ERK. p-p38)
Az A=z 843 554

RAW 264.7cellel LPEE 100 pg/ml %
1000 pg/mle] F=2 A2 ste] Az

LPE (pg/mL)
media 100 1000 LPS

p-JNK —_———
p_ERK e — —
p-p38 e

Actin | e e ca——

Fig. 12. Activation of MAPK pathway
by treatment of LPE on RAW 264.7 cell.

o]
WAl o So] glov, EAe H
g nzte 2z Ak, dgAe 2
Foll SNt Aex A, 9)4Ael, g
o] gHze A1 g} o9} e
712 AgWe] A4S FE57] Y& =
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gl or 2 R ME. XH.
B, BPH. JEE o e, Asw
< I PR G IALE, ALBRIERE
2OESIHIES] RAES AR '

e, EeAE WERE 2 BEaTss
KIEERE AT, 2 FelH <K
- > ) CIEREN WA T el
2 Sha, < IHEHEE > oA “%Eﬁlﬁi
HIR™ "EAEERE MAE Y
At A AH7E &4 Alﬂx} oo A
&} = = BRIETETR
el sl 2529 td“’“ﬂéﬂr R

{

3

MEEe pho] MUEStT DR HEGHE

sho] FEEEMMG, HOBRE aFARe &
T2 AY Qo] FAEE MR,
g 4k, (OREHR, b, "R, B,
fiE 5ol . WEZ fF3 AR
Z DT-132 Atz whekA| 24 ohefst
ZoFoll st autophagy i, FAMEL
AR &3, o AR A, Aol A, A
Z 3z A, 3 A A9A 5 A+

7b el FelA mp YuMY. BFE (Rl
LDEA 9EF A

H
:]o
ol

5 T
“4"3 %}’“"ﬂ “41'& 7= %
oell 2= LPE A=l 2|8 macrophage,
RAW 264.7 cellell A 2] cytokine 4] &
A 2 LPE A= 2417 & LPSE A7)
5]_@] oﬂz uH7HJ?_7<1 o] /\g/%] P = :?g]-cd
3}, western blottingE o] £3}le] NF-x
B(p-p6b, p65), MAPK(p-JNK, p-ERK.
p-p38) el FA3E &l
LPE®S] HAZA &7 AA A A
F SAe 29l Z<¢lA] macrophage?]

gA3s T3 ALA &) 9lste
LPES AHx =4 ARE Falsiadd.

A3} 4T1 carcinoma cell 80 upg/ml
ato] FxellAM 100% 77k AE
< Yelle] o5t ME FAe] glF
I2= U5 TGE =% macrophage
} RAW 264.7 cellol W8l A = cytokine
AAslE =AM LPEE 43 Al
=4 ole 7;4\:% T2 = A
Adm el gle] F838 J&TE 3+
macrophaget ¥HPH o2 FAIstE =] ok
A= AE W PAES Al EET
g o)A oror}, FAIZtEl macrophage
gyAorw ZEokMxo] AAI Ao
AA sty HFFE Welsle F83 o
'% &) TNF-a macrophage® -
FH[H T cells 4338l A=
Xﬂ"ﬂ 83 9&E 3= cytokineel

IL-12% macrophagell Al ™ uk-3-
71l AYAFE = cytokinel 2 Al E
3 5o] 9= NK-cellE A Aoz &
A 3}sle] dFetE Aol glo] 71AF FQ 3
cytokine®] st A= 9lvth IL-10
2 TM*E, monocyte % macrophage %
ANAM FAEY AHIT FFALol e
cytokineol B, IL-6% AAH G 2
Heod BRoA 7]%E dE cytokinel
29 Fof NEM PArE ] EuEHE
o FoF dHA-A v Fod TS
gy ok A glg,

o]o] macrophage®} RAW 264.7 cellel
A cytokine®] ¥H|#S Aoz LPE
7} macrophageell &S mAH WAL
A 3st=A #alstddw. LPE A=+
"E2 macrophageoll Al #8]= &= cytokine®]
2v]E ##E¢ A, TNF-a, IL-122
80 upg/ml, 400 pg/ml 2 2000 pg/mlell A

o o > o 4

o

rl

oX, nl?L I-N' £ 2 ok ol
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TAALE oA SUEskel e, IL-10
< 400 pg/ml ¥ 2000 pg/ml ¥ =ollA]
FARCE {3 78w, LPE
A& W RAW 264.7cell2 H-¥ £4]
5 & cytokine®] #wlE& g A},
TNF-a¥ 16 pg/ml, 80 ng/ml, 400 pg/ml
2 2000 pg/ml FEANAN FBAHOZ F
oJsA F7kstel o, IL-6< 400 pg/ml %
2000 pg/ml sxA EAHSZ 93}
A F7Fstd et webA LPEZF macrophage
AN A cytokine #¥] F7HE FE=3ed A

A Wl £37h e Halshy

e

ANEA AHAHEY wbgo Fost 9%
St QA Eeoll MEZA ] 9lo] WA o
ZA wkg-7 A=l NOE L-argininesl
A] nitric oxide synthase(NOSs)E 7
stel A EEHE, AW YA -
FTLF A4S 3w 3 ol AlF
A 5o AAH "Wk 2 Nx =
Aol #dste Aoz glA g,
o] W or JFfH = EAQ LPS
A= % macrophageellA] #H]5= TNF-a
¢} NO9 <& &43%e TNF-a& LPE
5 400 pg/ml % 2000 pg/mlell A, NO
+ LPE 5= 80 pg/ml, 400 pg/ml ¥
2000 pg/mlell A BAH o2 F23HA o
A== RS A3t w=tx LPEE

e ZAel w3zt el v de= ¥
95 s T HA AA=ZAY o
T2 & 3leE BAF

Toll-like receptor(TLR) a
of Existel WUA PAES] FHY
A 3tE o] Wuks& do7|E 544
ol o) [pSe} e EolA 2|7t
=& <lAlsled MAPK % NF-kB &9
¥ W& AzA" HR2e FAINE
53t cytokine WS FZsl] WAL
FAstsle Aoz d=ix e MAPK
£ ERK, JNK, p38 52 A& 3=
AzAGAz 2 HAMEAA  cytokines}
NO¢ A S F=ste dAAZE &4
3ttt Fo3 9&Es e AsAY
2o NF-xBE LPSY A&
53 ZA43tEe] INOSH TNF-a
FARE S Fast 2H IS
Az AL Z o)

olof LPEel 93] fx=¥HE HM=E W
AzAG HAEZE &str] 98] RAW
264.7 cellell LPEE- 100 pg/ml % 1000 pg/ml
o] FEE A3t AzAE FH =
o] WstE s 247, JAakEE MAPK
(p-p38, pERK, pJNK) whuide] wh&af
o] T JEXHOE FUEE Ae &
skl ew, pJNK % p-p38XE.tt pERK7}
A ez Zat AAkstEE Aew
Hol MAPK % ERKE A3t w4
AEZE A3 A7 AeZ FAHENE
NF-kB A4 72| A= [-kappaBalpha
(IkBa) 2] <lAbE7} dojvtxr 3=
NF-xB subunit p65¢] A7 =%
Sgx dEA ed® LPES vEE=E
RAW 264.7 cellel A=]g ZH3, p659
AAEZL ofstAl F1FAH. & LPEE
Az el Asdd 42 MAPK

S of
rr Lo
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ATs BEFEEY AxHY FAAH
A5 GA 2HE Lotr 7] 98], LPE
A=l 28 macrophage, RAW 264.7
cellol A1 9] cytokine #¥] A % LPE
A= 2A17F & LPSE #7138t 935 vl
MNEAS YA 24& F2l3dlal, western
blottingE °]83Fey NF-xB(p-p65, p65),
MAPK (p-JNK, p-ERK, p-p38)° &A
35 Bt 952 AAE A

it

1. 4T1 carcinoma cell 80 pg/ml °]3s}

¥R YLE BFEE AE 54

<+ YE A ok
2. Macrophage2} RAW 264.7 cell2 cytokine

& AAsE Fxe YET BFEE
A Fogt HNE FA4E el
o].o]—l;]_

& A

. Macrophageell LPES A 7}3s}le] cytokine

o] ¥u]E g ZF, TNF-q, IL-12
o] ®u]= 80 pg/ml 400 pg/ml
2000 pg/ml ¥ =AM o34 7}
3l 3, IL-109] #¥]+& 400 pg/ml 2
2000 pg/mlell Al o] F-2lstAl F7}a)
%A},

. RAW 264.7 celldl LPEE A7}l

cytokine®] #u]E #elgt A3} TNF-a
+= 16 pg/ml. 80 pg/ml, 400 pg/ml %
2000 pg/mloll A 287 F7hstol &
™, IL-6+= 400 pg/ml & 2000 pg/ml
AN FoJtA F7ed e

. RAW 264.7 cellel LPEE A 7tste] 2

AlZE v & LPS A=o2 WAt
NO % TNF-ag &3t 43, TNF-a
T 400 pg/ml 2 2000 pg/mlell A
oJgt A &35 ¥, NO+= 80 pg/ml,
400 pg/ml Z 2000 pg/ml “§ =l A
o8t JA 2345 R,

. RAW 264.7 cellel LPEE 100 ng/ml ¥

1000 pg/mle =2 AH7}3ted p-p65
2] W32 western blotg E3 g9l
gt A3 A FH o

. RAW 264.7 cellell LPEE 100 pg/ml 2

1000 pg/mle] ==& H7}3F & p-p3s,
p-ERK, p-JNK®& & western blotS
53 st Ay FE oEAHo=

Z7hehsiet,
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