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| ABSTRACT |

Innate Immunity Activation and Anti-Inflammation
Effects of Evodia Rutaecarpine Water Extract

So-Mi Jeong!, Jin-Moo Lee!?, Chang-Hoon Lee!?,
Deok-Sang Hwang'? Jun-Bock Jang!?
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
2Dept. of Gynecology, College of Korean Medicine, Kyung Hee University

Objectives: This study was designed to examine immuno-modulatory effects
of FEvodia Rutaecarpine by activating innate immune system and inhibiting
inflammation.

Methods: First, Cell cytotoxicity was examined with 4T1 breast carcinoma
and T'G-induced macrophage. To investigate activating innate immune system of
Evodiamine Rutacarpine Extract (ERE) on macrophage, we tested tumor necrosis
factor-alpha (TNF-a), interleukin-12 (IL.-12), and interleukin-6 (IL-6). In addition,
TNF-a and nitric oxide (NO) induced by lipopolysaccharide (LPS) were measured
after treating with ERE to observe innate immune modulating effect of ERE on
RAW 264.7 cell. Also, mitogen-activated protein kinase (MAPK) and nuclear factor
kB (NF-kB) were examined by western blot analysis.

Results: In cytotoxicity analysis, ERE significantly affected tumor cell growth
above specific concentration. Also, ERE significantly affected macrophage growth
above specific concetration. As compared with the control group, the production of
TNF-a, IL-12 and IL-6 were increased in T'G-induced macrophage. As compared
with the control group, TNF-a and IL-6 were significantly up-regulated in RAW
264.7 cell. The expression of TNF-a and NO induced by LPS after treating ERE
was significantly decreased compared with control group. In addition, We observed
ERE inhibited the phosphorylation levels of p-extracellular signal-regulated kinase
(p-ERK). p-Jun N-terminal kinase (p-JNK). and p-p38 in western blotting by
treating ERE on RAW 264.7 cell.

Conclusions: ERE seems to have considerable impact on the anti-cancer effect
by activation of innate immune system and inflammation control.

Key Words: FEvodia Rutaecarpine, Anti-Inflammation, Innate Immunity, Cancer,
Immune-Modulatory
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buffered saline(PBS)S ¢|£-3}
2ol 3ted 100 mg/mle] ==
solutiong FWH] 3L 4Tell B3I HA
Algel AFS-3F o
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F23 o] x4 BALB/c mouse® A3d %
EA oA AFS3Fsi et BALB/c mouse®
5-10mFe] A AbsZe o] AFS3Rl A, A
¥ B3 ARTES DS (Samyang
Co. Ltd. Incheon. Korea)Z A Za3k
Ach =3 AEHAE WA A%
she, &% 22T, &% 50%9 %
ABkar, 12417 ZHA L2 2s 29 H
el A AFS-E S T

3) Al oF

A v oFS 93 rosewell park memorial
insititute(RPMI)-1640 ¥ Dulbecco's modified
Eagle's minimal essential medium(DMEM),
fetal bovine serum(FBS)3} 33 Al (antibiotic
-antimycotic mixture)= Thermo Fisher
Scientific Inc.(St. Louis., MO, USA)ellA
T3] AH2-3ld et BALB/c mouse®]
A5e F=37] s AH-& LPS¢} nitric
oxide(NO) #AE& 913t Griess Assay kit=
Sigma-Aldrich(St. Louis, MO, USA)elA
T ME FA 23 BH2 9%
cell counting kitel EZ-Cytox Kit+ iTSBio
(Seoul, Korea)ollA] )8}t 9= &4
¢l tumor necrosis factor(TNF)-a, interleukin
(IL)-6, IL-10, IL-12 A& %13t enzyme
linked immunosorbent assay(ELISA) kit
= Pharmingen(San Diego, CA. USA)<A]

T3t anti-phospho-Jun N-terminal

il

kinase(JNK), anti-phospho-extracellular
signal-regulated kinase(ERK) %! anti-
phospho-p38 protein kinase 3A|= Cell

Signaling Technology(Boston, MA, USA)
oA etk =3 AE A" BAHS
$13t anti-nuclear factor kB(NF-kB) ¥
anti-B-actin, horseradish peroxidase(HRP)-
conjugated secondary antibodies+ Santa
Cruz Biotechnology(Santa Cruz, CA, USA)
A T

4) MEF 2D HE wf %k

RAW 264.7 M2 2 4T1 + A=
FE =AM 2523 (Korean Cell Line
Bank, Seoul, Korea)ollA +4)3l3k. RAW
264.7 M E= 10% FBS2} penicillin/streptomycin
(P/S)& £33+ DMEMeIA, 4T1 4t
& Al E2F+= 5% FBSeF P/SE £33+
RPMI-1640e1 4 » oFatiet. =3k 37T}
5% CO2¢| ke A8 2-3Y HA L
2 Ak skt 653 BALB/c mouse
o] 7)ol 3% thioglycollate(TG) 1 mlE
FAREAL 39 Foll 75 dEi o= BALB/c
mouses Z|AYAIZ] F E7}e DMEM 10 ml
£ F)shel wlFsisieh o F 27 A
X (peritoneal exudative cell, PEC)E <
A ko] w oF3taL, vl oFH & A A3k TG-

induced macrophage® <t}

2. % H

D Az 54 A

4T1 st Al 25 5x103 cells/well
o] Ux= 96-well plate®] Z+ wellel] £
3 %, 3.2 ug/ml. 16 pg/ml 80 pg/ml.
400 pg/ml =2 EREES #H7}sle] 397k
v oFsledct. RAW 264.78 2x106 cells/well
o] Wx =2 96-well plate®] 7+ wellol]l ¥
38 %, 16 pg/ml, 80 pg/ml, 400 pg/ml
2000 pg/ml =2 EREE A7t 1Y
ZbwieFstae. 24 EA AlExsA &2

+= water soluble tetrazolium salt(WST)
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viability kit)E o]§3led A FALS] A A
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==
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Cytokine ¥-v]=f

24-well platee] TG-induced macrophage
Z 2.5x106 cells/well®] W=7l HES
ZA sl EF313, RAW 2647 N EZE
2.0x106 cells/well®] =7} H=5 =4
sl EF3F F 2A17F F<F v ksl
ek o] 16 ug/ml, 80 ng/ml, 400 ng/ml,
2000 pg/ml =2 EREE 7 wellell #
7hake] 24A17F F2t v ekl o] F TG-
induced macrophage M EAFG Aol EH]
¥ TNF-a, IL-12 % IL-6, RAW 264.7
A ze] NEAAGTH FujxEl TNF-a ¥
IL-6 °¥& 7 cytokineol #8F ELISA kit
£ o] &3t Al xAe] A A weEl A
sy, 2F FA W st AAEFS
A =3k o

3) LPS A=g M 22 945 oA

g4 &4

RAW 2647 MEE 24 well plateel
2.0x106 cells/well®] HXxZ plating3}3l
o 2A17 Fe M EE A3 5 ERE
o F% =7} 16 ug/ml, 80 ng/ml, 400
ug/ml, 2000 pg/ml B == A} 24
ZF &k ksl o] ¥ LPSe 3%
=7F 200 pug/mle] =% H7lsta 224]
b E FULE e 3 7 wellel]l A
AbEl TNF-a, NO9| #&3& A3+
NOX (Griess BF-2o] 23 n|AHo=w =
Aok, Azt ASd % Griess
AlokE ZF 0.1 ml¥ E&ste] HAlelA] 10
S weFetal 540 nmell M FREE

Ratgieh, AE worele] A4E NOI

0

A e

Fope s
=% 246 Wk 248497, TNF-a
[e]

4> ELISA kitE °]-83ke Al x4t

4) Western Blotting Assay

RAW 264.7 M2l 100 pg/ml, 1000 pg/ml
=2 EREE A7sle] 2A12F <t v
3l o] F 4T9 PBS=Z 33] A3}l
radioimmune precipitation assay(RIPA)
buffer(1 mM dithiothreitol (Wako, Tokyo,
Japan), 1 mM phenylmethylsulfonyl fluoride
(Sigma), protease inhibitor cocktail(Roche
Diagnostics Co., Indianapolis, IN, USA))
£ o83l 307 MEE L33 o
% 12,000 rpmell A 302 F<F A EE]7]
= o83t ME AFHS =38 5 Pierce
BCA protein assay kit(Thermo Fisher
Scientific. Waltham. MA, USA)E o] &3}
of ThfAl S Aot i T oY
A& sodium dodecyl sulphate-polyacrylamide
gel electrophoresis(SDS-PAGE)el #7] <
F3te] T A& F-2]3}al, nitrocellulose
membrane(Bio-Rad, USA)el transfers}
9ol o] % membraneol 5% skim milk
in tris-buffered saline(TBS) containing
0.1% tween 20(TBST)E o] &3} A2
o| 2] 1217t 5-<F blocking *1 2]t 12k
A E WA 4Tl A overnight ¥H-&-A1Z]
¥ TBSTE el&sted AlH sk, HRP7}
EAE 22 FAE A2oA A2 Ft

2 A7), membraneiFol A A=
Hh-S-3h oA S enterochromafﬁn—like(ECL)

2 (

LA A X-ray filmel 7F@ste] EA ot
WA wbE o] oS BAsgT)
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version 24.0&
g AL FAA FeA 2 student’s
t-testZ #A3Fed P-values<0.05¢ 7%
frelst ez HAs .

m 2 =

1. M=E54 F7}
D ATL st Al 26l d3 A2
Al =7}

AT1 Sakor M ZFol 3.2 pg/ml, 16 pg/ml,
80 upg/ml, 400 pg/ml %2 EREZS A
7Vl NE FA4E SAS A5, 44
105.8%. 105.8%. 98.3% = 55.9% = }E}
400 pg/mlell A Al 254 o] slaS &
ol 3k oF(p<0.01) (Fig. 1).

B 8

3

Growth (%)

(=]

-'Vle;:i:a 3‘. 2 1‘5 B0 400
Conc. (ug/mi)

Fig. 1. Cytotoxicity of ERE on 4T1 breast
carcinoma cell.

*%: p<0.01, statistically significant difference
compared with media group

2) RAW 264.7 A M o] st Al £
54 7t
RAW 264.7 dlAAM =] 16 pg/ml 80
ng/ml, 400 pg/ml, 2000 pg/ml =2 ERE
TE: %}7}-{5]_3 xﬂ_i,i_ EH% z_;dt;} 7:1J+ 7L
7+ 100.65%, 102.67%, 95.6% 2 76.26% =
vebgtel 2000 ug/ml =4 ERE7}

WA M Eol] M EFA ] 9137, 400 pg/ml
o]3}¢] FEoAME AEFA < &
ols Ri‘:}(p<0.05)(F1g. 2).

120
<100 —d—" A
2 80
S 60 4
=
> 40
© |
S
0
Meda 16 80 400 2000
Conc. (pg/mil)

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

*: p<0.05, statistically significant difference
compared with media group

2. A E 25 F
1) TNF-a
TG-induced macrophageo| 16 pg/ml,

80 pg/ml, 400 pg/ml, 2000 pg/ml &

EREE A2g F #u€ TNF-o& 34

gk A3}, 16 pg/ml, 80 pg/ml, 400 pg/ml,

2000 pg/mlel A 2+7F 49.3+9.1 pg/ml, 372.3

+15.3 pg/ml, 475.2+27.6 pg/ml, 430.9£15.7

pg/mlE veht o 2o nlste] FAA

©°2 FY3HA F7Fsksd oh(p<0.05) (Fig. 3).

Cytokine A+ A

&

TNF-a (pg/mil)
&
=

g

*

=

Medis LFs 16 a0 400 2000

Conc. (pg/ml)

Fig 3. Production of TNF-a from TG-
induced macrophages stimulated by ERE.

*: p<0.05, statistically significant difference
compared with media group
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2) IL-12

TG-induced macrophageell 16 pg/ml,
80 pg/ml, 400 png/ml, 2000 pg/ml =2
EREE A=3 ¥ &= [L-125 34
3t A3}, 16 pg/ml, 80 ug/ml, 400 pg/ml,
2000 pg/mlel A ZH2F 54.1+0.7 pg/ml, 390.3
+5.2 pg/ml, 477+2.3 pg/ml, 66.1£10.1 pg/ml
2 Yeht dix2Fed v|dle SAHo=
o8t Al F7Fak ol ok (p<0.05) (Fig. 4).

1500

1000 A

500 A *

IL-12 (pg/ml)

_I'u1edia LPS
Conc. (pg/ml)

Fig. 4. Production of IL-12 from TG-
induced macrophages stimulated by ERE.
*: p<0.05, statistically significant difference
compared with media group

16 &0 400

2000

3) 1L-6

TG-induced macrophageel| 16 pg/ml,
80 pg/ml, 400 pg/ml, 2000 pg/ml %2
EREE A3 5 £vd IL-65 A3
743}, 16 pg/ml, 80 ug/ml, 400 pg/ml, 2000
ug/mloll A Z+7; 46.4+7.2 pg/ml, 60357
pg/ml, 1983.5+128.9 pg/ml, 1193.2+15.8
pg/mlZ el el v]Ete] FA A
o2 o8 ek eH(p<0.05) (Fig. 5).

3000

IL-6(pg/mi)
= =
= =

3

Media LPS

Conc. (pg/ml)

Fig. 5. Production of IL-6 from TG-
induced macrophage stimulated by ERE.
*: p<0.05, statistically significant difference
compared with media group

16

a0 400 2000

3. RAW 264.7 Al A= F Cytokine
A ZA

1) TNF-a

RAW 264.7 A=) 16 pg/ml, 80 pg/ml,
400 pg/ml, 2000 pg/mls%x2] ERES A
2|3k 21l"l TNF-oE A3 2+,
16 pg/ml, 80 pg/ml, 400 pg/ml, 2000 pg/ml
ol A 57.89+3.27 pg/ml, 215.49+18.8 pg/ml.
451.16£12.16 pg/ml, 557.05£23.49 pg/ml=
el gzl wiste] BAHCE {9
a7 F7hskd ok (p<0.01) (Fig. 6).
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Fig. 6. Production of TNF-a from RAW
264.7 cell stimulated by ERE.

#%: p<0.01, statistically significant difference
compared with media group
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RAW 264.7 A 3ol 16 pg/ml, 80 pg/ml,
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400 pg/ml, 2000 pg/ml 552 EREE A
g5 = EnlE IL-68 &A% 23, 80
ug/ml, 400 pg/ml, 2000 pg/mlell A 106.51
+184.47 pg/ml, 674.23+25.70 pg/ml, 2503.21
+25.39 pg/mlE YEh} o 2ol 8] 3}
TAALE foskA F7Fek o (p<0.05)
(Fig. 7).

IL-6 (pg/ml)
2 2
2 B

—
=
=
=]

| .11

*
*
Media LPS 16 80 400 2000
Conc. (pg/ml)

Fig. 7. Production of IL-6 from RAW
264.7cell stimulated by ERE.

*: p<0.05, statistically significant difference
compared with media group
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4. A A Z LPS A F 9435 9A
24 &3

1) TNF-a

RAW 264.7 M el 116 pg/ml. 80 pg/ml,
400 pg/ml, 2000 pg/ml =2 EREZ
wj stz LPSE A=3F % TNF-a2] 4]
< AT 23 80 ng/ml F=ellAM 38317
+11.76 pg/mlZ LPS =5 =3 A%
469.19+52.34 pg/mlell ®|std 2 3HA
(p<0.05) Z}A3kd 3, 400 pg/ml, 2000 pg/ml
FXoll A 319.42+29.254 pg/ml, 255.03+25.7
pg/mlZ e} LPS &5 A 2] 73-$-oll
vlalel FAH R folatA FHastade
(p<0.01) (Fig. 8).

600

Hk

.

=

=
i

ek

TNF-a (pg/ml)
]

Media LP3 16 80 400 2000

Conc. (pg/ml)

Fig. 8. Production of TNF-a from RAW
264.7 cell before and after stimulation of
LPS.

*: p<0.05, **: p<0.01, statistically significant
difference compared with LPS treated group

2) NO

RAW 264.7 A2l 16 ug/ml, 80 pg/ml,
400 pg/ml, 2000 pg/ml =4 EREE
w ¥t LPSE A=3F ¥ NO°| ¥+
g A, 2+ 21.02+0.28783 uMell
v &}led 80 pg/ml, 400 pg/ml, 2000 pg/ml
=l A 17.774£0.33 pM, 14.05+0.7 uM,
11.99£0.13 uM=2 EAHAoz $237
(p<0.01) ZF23F ok (p<0.01) (Fig. 9).

25

10 -
Media LP3 16 a0 400 2000

Conc. (pg/ml)

Fig. 9. Production of NO from RAW 264.7
cell before and after stimulation of LPS.
#%: p<0.01, statistically significant difference
compared with LPS treated group

5. NF-xB A 3AF H=z9 &A3 x|
=3
RAW 264.7 A=<l 100 pg/ml, 1000 pg/ml




%2 EREE #7bsta LPSE #A=3
% NF-«xB 4A3zAd<g 3y el o
35 A A3 LPS &5 AH=d o
Z7 vl AArEHE p-p6brt A EH =
A& Ao (Fig. 10).
ERE(pg/mL)
media 4100 4000 LPS
p-p65 -— —

p65 T — — T ——

ACHN | —— ——

Fig. 10. Inhibition of NF-xB pathway by
treatment of ERE and LPS on RAW
264.7 cell.

6. MAPK x4 729 &43} A
=3
RAW 264.7 Al %e]l 100 ug/ml, 1000 ug/ml

¥%¢ EREE #7b5tx LPSE A43%
% MAPK 4342 2 whulde] ws)
E A% A, LPS 95 AHEst oz
of wlsl <lAkstEl p-ERK, p-JNK, p-p38
7 dAEE As &= (Fig. 11).
ERE(pg/mL)
media 100 1000 LPS

p-JNK e

p-ERK

p-p38 —— —

Actin | e ——

Fig. 11. Inhibition of MAPK pathway by
treatment of ERE and LPS on RAW
264.7 cell.
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S afE ARE AhEsta, EEiRs
o, B M OE. BE BRI <k
il H >N M E 24578 "B TR, R,
BRI, fRgiEEL o2} 3], 47}
S sEAel . BOoEmF el LIES #
RS T3] ohAagle ety 9ok,

=3 <EREHE>AAME —?‘%7]' £
MRS R 2, REARIEME "2 3}, Z
24 spEn /] WA B2 g E‘U% =
S . e afe Fo FA AEQ
evodiamine®} rutaecarpine= A E2] Al
x Z}“""}E frestal, AHel& ‘—’411]?'5]—%:—
al

LPS
L= —r—°46}°4 AP F 235 =T
7 2l 2afE T3 A ATl
L7 v =¥ o F INOSY #F
T2 AAsted NO9 HAA S st
3. 9F BSE AARE A HAY
wh A,

ool AAE o4l A W B4
I dF A9A 235 Felst A 4T1
el Ml EF W RAW 264.7 Al Ze A3t
ERE®S Al Z5A 3 RAW 2647 Al x ¥
TG-induced macrophage®] cytokine 8
fr=. LPS # & A 45 24 AA
qA], MAPK ¥ NF-kB A3AL9H =
£ &l3t7] 98l p-ERK, p-JNK, p-p38,
p-p65= western blotting o2 H&3s}¢l o).

2489 oM x| Y3 MEEA &
HE deotr7] fste] 4T1
ol 3.2 ug/ml, 16 pg/ml, 80 pg/ml, 400
pyg/ml s =° EREE A=stde. 2 2
Z 400 pg/ml =9 ERE A= FelA
W29 55.9% /Hl FA et Wz
ol vl3 FAHoE fostA A E
A o] JAIE = Zi% E}st}"ﬂ‘:}(ﬁg D.

g A ATl ME 275 MDA-MB-231

-

g urel A %

ket M £33 22l sle] evodiamine©]
AEZzEd F719 AADAA GI71E F
Aste] M E AES U3 A3E By
o). =3 sukerS §-=3F BALB/c
mouse®] 24 9 ¥+ H&E stainingdt
A3, Farst 2] FA o] FY3HA o
A=E A& galsgo??

ol Y MEF 2% A ¥
WST-1 assays 3 Al 252 A
E&o] ZAAaFE AL 3‘1}?}1 o] A&

Ao} Hhaio, of2y 2
7(] oH]_o], S’Joﬂ 1‘,_],/\.;,}%1) I,;“%]BZ)’ 75}7% 6133
, o

5 | A= FF HNE APE
el FoF A AA A ] gl
Bag wp gl

RAW 264.7 HHAM Z] 16 pg/ml, 80
ug/ml, 400 pg/ml, 2000 pg/mle =
EREE Agstgdx, = A3 2000 ug/ml
o] FxolA 762602, 2l vls &
AM o=z fo3HA A= o 400 pg/ml
o]ale] FroM = HAlEFA ] glas &
&= (Fig. 2).

2 4%= TG-induced macrophage®t
RAW 264.7 A| 3ol 2=]3F 23} TG-induced
macrophagell A= 2E %o x 2] TNF-q,
[L-12¢} IL-62] #u]7F BAAHoZ #9
SHA 718k vk (Fig. 3. 4, 5). =3 RAW
264.7 A ENAME TNF-a= BT FXolA,
IL-6 80 pg/ml, 400 pg/ml, 2000 pg/ml
o FxoA BAHSRE FolsA Ft
g+ A& Flstd e (Fig. 6. 7).

A WA L] M 2o} NKA 2+
T E A FAE 7R, M1eE S
AztEl fAM £ TNF-a, IL-6, IL-12
9} e ANP=A cytokined EnH]sHeD,
o] cytokinest® TAl A-FA x| A3}
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TR EE FAA A2
sto] Al Alsta TAHIE7F &4l
A3t oW TH 27} &
(non-self) = <128t} FAstE Zlo] A
2 Hnkgolup FoF A= o]=dh
ZoF-H 9 $=3(cancer-immunity cycle)
ol A= 2FEHA ey weir HY
W& A=, GAIE s AAE 2A- 3
H|-2p71 2] Q1A e} A7 o A Afo] 2
q& FAs2A st dAF7F A H
AUt
71Tl w2 FoF 34 TNF-a
FAGA 2] g A A
IL-12%= HEZAAA FF

Subgigil | o "“’“ﬂi
macrophageel] ERE #7}
IL-69 #017F S7hshe
ol 7|EAT} TF
frol Ad 1Y 45
A7re] A zE= 7|
Al s gl o,

ERES 9% oA &A4& st
RAW 264.7 Al Z4] 16 pg/ml, 80 pg/ml,
400 pg/ml, 2000 pg/ml 5=° EREE
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=
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= oot
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W eksk & LPSE A3ttt ol % 4
4 2 TNF-a®} NO® #u|F
I A LPS @5 A Lol ¥l
TNF-a®] A4 el 400 ug/ml 2000 pg/ml
oA FoEA JAIFEd R NOo #
B 7} 80 pg/ml, 400 pg/ml, 2000 pg/ml
FEoA frolEAl A=A (Fig. 8, 9).
volzl 28R M EL] AE W
AZAGA | v 2= JgFs gzt
RAW 264.7 A2l 100 pg/ml, 1000 pg/ml
=2 EREE A=t LPSE A=3t
% western blotting< Als)sldet. 7 A}
NF-kB A1 349 Z22] p-p659 w3 o
A3, MAPK 4Als5A49d A =2°] pp3s,
p-ERK. p-JNK®| 3] HA)|at3]tt. o
E 53 £47F NF-kB, MAPK 4134
FAZY A AdAE 5 45 WS
AAatE A Falstd e (Fig. 10, 11).
LPS¥E TNF-a, IL-12 59 AdEA
cytokinezt NO¢ A& F=3+= F&
olt}, LPS7} tlAIM| £2H9] toll like receptor
(TLR)E} 22 HRAA - EA ) Aga}
M MAPK % NF-kB X zAGAH=z7} &
Azt 23] JA)1EH kB, p65/p50
AALSLE 7, dA AsAddS
B3 #FEHoz AHFEA cytokinedt NO
7} ARG NOE HAA 27T A Abet=
A-fete Ze]m Aol M AARATEAR
28219k NOZF 4 5H™ 5552 24
= &4 5} ]E o),
4 7oL 2445 KBMS
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<
1

2 oflo ofy
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d g A3t NF-kB A4S A
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A2780 Aot M| EFo| Helsted Az =
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AA7F MAPK AlzAE7 =29 A=<
3 F==eA Felskazak MAPKS] JNK
¢ ERK AAAIE o4f ¥4 A9
stadeh. 1 A3 dAast AEF AEE
o] Bl Frlele e

o3 7|E AF=F & AF

o
o2 £ 9, 24F+ MAPK % NF-kB
- %_. =]

fr=dte Ao e AR Alsdy.
5] 71E dFddA 5o A
d#<l evodiamine®} rutaecarpinee| &
Z A o] 9loem, NF-xBe} #& AALal
12 dAst] FA5S Fr=ste Ao
BE B glo o] A= LPS A=
%he] ERE @522 AN ZE A}53}e]
TNF-a, IL-12, IL-69] 954 cytokine
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=
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ol Qi bz Bt oHd o4
S0l Welzd% e B4 FEFE
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o] &3 A <o A=k A e,
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& APd 27t ek =} 254H
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of Ha NEEAN FAE 7t e o
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gopd, WY #4S 5 MR T
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7t gkt
V.2 £

S5% 2 FEE(ERE) o] HAlxe} o
MM Eol| A= S dotR A £
& M EF 4T13 TG-induced macrophage,
RAW 264.7 Aol %]t & WST-1 assay,
ELISA kit, Griess assay kit, western blot
= o] &3l g&H 22 AES 4+

1. 4T1 sk Al 3.2 pg/ml, 16 pg/ml,
80 pg/ml, 400 pg/ml %9 EREZ
A2 gk A3, 400 pg/mle s=olA
o3tA ME FA o] HAH .

2. RAW 264.7 A Al E] 16 pg/ml, 80
ng/ml, 400 pg/ml, 2000 pg/ml =2
EREE A=l3 Z#, 400 pg/ml °| 3}
o] FxoA WAAME w3 HEH
Aol gl&s 3.

3. TG-induced macrophage®] 16 pg/ml,

1



tO

=7 2 FESQ oA HYA 24 g5 Al =i

80 pg/ml, 400 pug/ml, 2000 pg/ml 5=
°] EREE A=gt 23, TNF-a, IL-12,
IL-67} 16 pg/ml, 80 pg/ml, 400 pg/ml,
2000 pg/mlel A 2l 3kAl F7hskod e

. RAW 264.7 M =Ze)| 16 pg/ml, 80 pg/ml,

400 pg/ml. 2000 pg/ml =% EREE
)2)gt A=}, TNF-a*= 16 pg/ml, 80 pg/ml,
400 pg/ml. 2000 pg/mlel A, IL-6=
80 ng/ml, 400 pg/ml, 2000 pg/mlell A
o8 Al Skt o

RAW 264.7 A3l 16 ug/ml, 80 ug/ml,
400 pg/ml, 2000 pg/ml =2 ERE
£ AH7bstal LPSE A=3 23 LPS
o5 A2 gk ol Bls] NO& 80 ng/ml,
400 pg/ml, 2000 pg/mle] =X <]
Al A=l e, TNF-a= 400 pg/ml,
2000 ng/mle] F=olA F-2latA A
=

. RAW 264.7 Al 2] 100 pg/ml, 1000 pg/ml

552 EREE #7}5bed western blotting
3t A3, NFkB Azd9 &3 o
Aol p-p65e] WEo] o H]3|
I A = s

RAW 264.7 Aol 100 pg/ml, 1000 pg/ml
52 EREE #7F8le] western blotting
gt A3}, MAPK Al3A< &= oz
ol p-p38, p-ERK, p-JNK<®] o]
o 2ol vl FA =AU
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