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1. ABSTRACT

This study describes a preliminary evaluation of the anti—-inflammatory
activity of Litsea japonica seed. The supercritical extraction of L.
japonica seed (LSSE) was obtained using supercritical carbon dioxide, and
supercritical carbon dioxide extract (9.48% at 300 bar, 60TC) at
concentration of 10 mg/mL. The LSSE dose-dependently inhibited the
production of inflammatory markers [nitric oxide (NO), inducible nitric
oxide synthase (INOS), prostaglandin E2(PGE»),
andcyclooxygenase-2(COX-2)] and pro-inflammatory cytokines
[tumornecrosisfactor-a (TNF-a), interleukin (IL)-18, and IL-6] induced by
LPS treatment. To further elucidate the mechanism of this inhibitory
effect of LSSE, we studied LPS-induced nuclear factor-xB (NF-xB)
activation and mitogen-activated protein kinases (MAPKs)
phosphorylation. LSSE inhibited 'the phosphorylation IkB-a, NF-xB and
MAPKs in a dose dependent manner. These results suggest that the
anti-inflammatory activity of LSSE results from its modulation of
pro-inflammatory cytokines and mediators via the suppression of NF-xB
activation and MAPK phosphorylation. This research was supported by
High Value-added Food Technology Development Program, Ministry of
Agriculture, Food and Rural Affairs(SRAA).
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1. A &

do2 AAAAA HAA S HAdolt o A=ol gk Wo] kg F shifolrt
WA zA o] g}etA | ZE] 2], AESA Aol ote] EAHJES W, &FS T4
Al71aL A e dE R 3EAI7IE = AAS Bol7l ™ol (Rabson et al, 2005). A
=o] 7}8f A Serotonin, Histamine, Prostaglandin¥} 22 d# &4 E#o 2|3
g3 FRAEel FHHAAN dF whEo] Aotk (Song et al, 2003). A AE
(macrophage)= W3 T35 A=l o3& o5 w3 ete] o] g3 55

of @A FACl Hofst= Aoz deA Avh(Higuchi M et al, 1990). 4 Al

o

Hkg-o]  dojd  uw],  tumor necrosis factor-a(TNF-  a),
interleukin-6(IL-6), interleukin-13(IL-18)2} #-& pro-inflammatory cytokines <
e o] =% 32, inducible nitric oxide synthase(iNOS)% prostaglandin E, (PGE
. ) 9 e AZAx7E A A (Stock M et al, 1994; Moncada S et al, 1991;
Lee AK et al, 2003). TNF- a, IL-6, IL- B¢} 22 dASmAAAEL 1d54¢
o] AEL o] &A13t= Lipopolysaccaride(LPS)ol ol 2oaxm, LPS= RAW
2647 cell¥} e UAAE T @G (monocyte)dl Al AZ w7l x5 2] W&o
Hojst= Aoz A Jdvh(Willeaume V et al, 1996). Nitric oxide(NO)&= W

Aol =& EAES 717 free radicalZ2A4] A7 AL E e o Fto tjsh

o[o

} A}

ot
O>”
o,

¢

A R A &F A T AESA] Ao gEFe wAA d9Es o
&4 AvHRho et al, 1999; Kim et al, 2006). NO¥= Nitric oxide
synthase(NOS)ol| 2]&] AAlo] Z4 =™ (Moeslinger et al, 2006) NOS+ & ] 3}3t
2 EA uwg} endothelial NOS(eNOS), neuronal NOS(nNOS), inducibal
NOSGNOS)e|] Al 7FA F77F A tHSon et al, 2006). 15 < nNOSE 217
Al, 71384, 73] W Aze] &AL, eNOSw= Eda] Ao EAjgtt. o]

R

gt AUAdA dAF 55 FASEA e AAAE A AE 2 dRF
X 24 5 A FAd Fag 938 dd(Moncada S. et al, (1995). WHA

INOS+E= interferon—-y(IFN- y) E+= LPSo| 93] =& 23S o ddTo] ko
NOE AA s Guzik T.J. et al, 2003; Miyasaka N., et al, 1995). =38t A &

g NOE 93uiiAlel 4Ye Qs A9 £y, ARY &3, FAR Wol,



FutE 2 AAd AbHe 48 5o dHEs 8 A F A% (un et al, 1998;
Lin et al, 2007, Blonska et al, 2002). NO<} &4 thx 4 A52Ax20 PGE, =
LA FFo F2 AEske wiAIRA AukEa dFukgol #oldth COX+=
COX-1, COX-2¢} #Zo] F FT7F9 oldaa=z EASH AZ t& FHARFE
AgEn. COX-12 A W9 3dd FA 9 Wo] #gol #ofdtal COX-2+
LPS H+= interleukin-1(IL-1)9] =A}=F
A Q1 PGE, & Aydsto] #&4<l

et al, 2003; Smith et al, 1996). A5Ux ddo] #Host= AFH/HA 28 714

oy
of\
rE
oo
o
FUQ
%
)
o
o
C.
7
=
L)
~
2
—_
o)
o)
[0
=
o
@

ol = nuclear transcription factor-kappa-B(NF-xkB)®2} mitogen-activated protein
kinase(MAPK) 9] -+ 74+ =27} <84 Atk NF-xB¥ @5ws, AlZist 2 A
Ankgo] Fod FHax Hde T3} ATES st AAIA oK (Park et al,
2008). NF-kB9] 215 dg AR #Hofstes o] T/ did Fol tixAed &
WAL peost po0e] dow, F @A w4 o]YPAE ol Fo =AFH(Nomura
et al, 2001). NF-kBx RE= Ao =48, AZx4d oA NF-kB&EHFA A
T/ 8421 inhibitor-kappa-B (I-xkB)<} 2 3tsle] EAskth7 @52 A=rof 2|3
[-kB7} <14tsl sof & W& Eof7F iNOSH COX-29 2 A3Fu7/iAE TEA
7% AAb AR g THRossi et al, 2000). MAPKE iAo
stress—activated protein kinase/c—Jun N-terminal kinase(SAPK/JNK), ectracelluar
signal-regulated kinase(ERK)2} p38 MAPK kinase(p38)7F 2t} (Kim et al,
2006). ERK®] &4 ow 28 T¢s ddste A s daAol wEs do
Ao zH FFPFAo FAst= Mre T4 B35 HFIAZIY (Kimura et al,
1999). p383 JNKi= wgdh mEZ 2] o3 255 F&f &4dsts o] Hel4 34
of AHF A Eo] E3lel Abdo| #odsle] stress—activated protein kinase(SAPKs)
2tal sl7] %= vk (Xia et al, 1995).

7hub 7 2 U5 (Litsea japonica Jussieu)y =upF3}ol] &8l 3o A|FEE H|

£E QR ARl A4gsm Qi FEFFEERE ot AMAE RL



= A=A Gzt A A 715 wel 644 FEH 7= FH(Min et al,
2003). L. japonica® TE, AAN  F&(Guzman-Gutiérrez et al, 2012;
Jiménez-Pérez et al, 2011) 2 FTFA A #AdE AW X 7o AFEFHSJoH
(Kim et al 2013; Sohn et al, 2013), 712 AFolA st /7 Edo] =4
wo] el Slth(Takeda er al, 1972; Tanaka et al, 1990). AelA &

o

flavonoids A& Fol 3¢l tilirosidex <149 anti-complementol] thaf] <A 2
&(Lee et al, 2005)F &l o} A< HL-60 celld] A¥AIES fFEdtt= 2y =
B vz JoHKim et al 2009). L. japonica®l dwj: 383} FxE o] Fol 4]
9o H- L. japonical] ¥S-ol A lactonesAlE 2] Hamabiwa A2} Hamabiwa B
o] #2lE B, NF-kBe} MAPK A= JNK/p38 A& 53 1& 4 &d5 &
IE5 Yetllth(Koo et al, 2014). 18y o] 52 F HF9 40% A=l 1
A A E o] FaL Q= T diE ATE ol FojA A il HE A Ut
st o] 74| &Y Fo]2 AFA &= L. japonica®] fFEAES F

o EFUEL B FHE Aol F o] g3 FEWol A

japonicad] TAE FE3IFT 2IA FEL oW EH AAHS 2E3 e 2%

shogre =elA AAsh AR FHa

=
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HH 0" WIAA GrHAF,
al, 2004), AZolx 2ol 7hsste]l ol kg 24 FFo] vk T w2 &
AHAGe e A BEA4S UEtdo] 71E &l FEo BlE =
AdS F A (Kiran et al, 1994). =4A FA FZFo 2
PA 2= gYo] vrol 3 2o FEES IS F Ada, EEIHY vEA
o] A9l QtHKim et al, 2003). wjeba] 2 AT
japonica FAFE FEoI L, A Aol o

murine macrophage RAW 264.7 AlX W A5A JAAES] JA| &35 ZASA UL



2.4 5 #2 % ¥

& Aol AFgE ARe AFAEA S Aol 2014d 6-7El AT 7hvk

A% yrdee #3853 242 Lo GEAXNA0T)NA o 8N AxA
7

A EUS FA B AR 400gS 2YA FE79 FEZC Ho] wkg7] 9]
S5 60T ¥ 300 bar o =SR2 g A 4AIZF §Qt = 3dto] 7wk E L
T4 294 FEES B2 F AP AFESATE FE0 AMRE 2JAARA F=E

Zo A AAsR Rmdw e SFE0305R1C. 2 A5 H =
e AEFEd AT A drE ol ltk(Figure 1).

Figure 1. Supercritical fluid carbon dioxide extractor used in experiment



2.3. A%

M A vl AFgE DMEM (Dulbecco’s Modified Eagle’s Medium) Hj %] &}
fetal bovine serum (FBS)<> Gibco (Grand Island, USA)el A T3t L,
lipopolysaccharide (LPS, E. coli serotype 0111:B4)+ sigma (St. Louis, MO)Z5-H
Tdstdet IL-6 #5913 enzyme-linked immunosorbent assay (ELISA) kit:
R&D System (Minneapolis, MN, USA)ZHE T3t th. Western blots € 3¢
Antibody (IxkB-a, phospho-NF-kB (p65), p38, ERK 1/2, phospho-ERK 1/2, JNK
1/2 ¢} phospho-JNK 1/2)= R 5 Cell Signaling Technology (Beverly, MA, USA)
2HEH G393, phospho—p38 < BD Biosciences (San Diego, USA) = 4-H

T Ath BE A %S sigmasd o AleFS AFEEIT

2.4. Al vk

st AlE F 238 (Korean Cell Line Bank) 2% E %3 Murine macrophage
cell line?l RAW 2647 cell 10% fetal bovine serum (FBS)Z} 1%
penicillin—streptomycin(Gibco, USA)=S X 3}dl= DMEM (dulbeco’s modified eagle
medium) high glucose medium®} A& A}-§3Fe] 37 T, 5% CO, 7oA st

95 326l FAA A wMEe AN

ofN

g =7

A

25 AIE 54 2

1) LDH #4

10% FBS7F A 7Fg DMEM #j#]Z o] &3lo] RAW 264.7 cell& 24 well platel
1.8X10° cell/m¢= 23 18A1ZF wiF § A= ok LPS (1 pg/mh)E EA ol A& s}k
24N ZE wjFatednl. ol F wjk wiXE 3000 rpmollA 5EZF AR s

Lactate dehydrogenase (LDH) assay+ non-radioactive cytotoxicity assay Kkit

rlo

(Promega, WI, USA)E °]-&3to] FA 3l om, 96well platec] €4 Eelate] &

oo

vk Bi#] 50ulL 9} reconstituted substrate mix 50 uLE % i, Ao 30% uh
A7l & 50ulL9 stop solutione ¥ il microplate reader(Bio-TEK)S A}-& 3}
m A FFE=E SAHIAY. 2 AR Tl g Hit FHE S FIYe

Fod AlE=de kst

ol

o, iz F3= gt v



2) MTT &4
RAW 264.7 cellS 10% FBS”} #7}¥l DMEM ®HiA| S o]&3lo] 1.8 X 10°
cells/m¢=2 96 well plateo] ¥l 24A17F vk & A5 5 A stal 24413 8] L35HS
=
[e)

th o] MTT &9 50uLE FH7lste] 4A1%1

#3ke] 510 nm FYEE SPAGch 2 AR T A FT FRE 4 T4

ow, ] FAE @t vt AMEAGES HUHsHA
2.6. Nitric oxide(NO) A4 94 &4 =34

RAW 264.7 cell& 10% FBS7F #7b¥l DMEM #iA & o] &3}l 1.8X10° cells/m/
2 24 well plateo] Wi 1843k wikstslvt. 2tks A&k LPS (1 pg/m)E &
Aeglate] 24A1%F wiekstdeh. AEa Y Ae o 100 uL¢t Griess Al°F 100 uLE
96well platedl] Al &3t 10% &% H&AIZL * - 540nmoll A FFEE SA3A
o A" NO9 F2 Griess A% [1% (w/v) sulfanilamide, 0.1% (w/v)
naphylethylendiamine in 2.5% (v/v) phosphoric acid]& ©]-&3}lo] Al ¥ErjFel] o
=AstE NO, "9 JEHl2 543193 sodium nitrite (NaNO, )E standard= A}-&
s

2.7. Prostaglandin E, (PGE) A A4 &4 =4

RAW 264.7 cell& 10% FBS7F #7b¢ DMEM A& o] &3}l 1.8X10° cells/m/
2 24 well plated] ¥ il 18AIZF vt o] F wiRE A A 10w %= (1
mg/m) %2 ZAEY A& 50 uLe} LPS (1 pg/m)S SH3F 450 ulel siA| = 5 Al
Aglste] 24A17F vt A T 24417 & wlE X E YA (1,2000 rpm, 3min)
sto]l Aol FFq e PGE, &S FASUT BE AEs AY A7HA dsn
# (-20C) 3Fsdth. PGE; & mouse enzyme-linked immnunosrbent assay
(ELISA) kit (R&D System Inc., Minneapoils, MN, USA)ES ©o]&3}o] A5t 0
1 standardell g EFEFA O rPEk 099 o] o] ATt



2.8. W43 A cytokines (TNF-q, IL-6) A4 A &4 A

RAW 264.7 cell& 10% FBS7F #7b¢ DMEM A& o] &3}o] 1.8X10° cells/m/
& 24 well plated] ¥ i 18A%F #j ekt ol % wixE AAsL 10¥] &= (1
mg/m)ZE ZAY A5 50 uLet LPS (1 pg/m)E 3k 450 ule wjAE Al
A g]slo] 24A17F wlFStA T 24413 & i WX E P42 (1,2000 rpm, 3min)
sto] Aozl FTHY dAFA cytokine A TS FASNAT EE Ase 4
ZF A7kA JERA (-200) sAY. A9S5A cytokine> mouse enzyme-linked
immnunosorbent assay (ELISA) kit (R&D System Inc., Minneapoils, MN, USA)
Z o] &3&lo] A#ed o standardol] thdF FE3A 23k 099 o] Aol )

2.9. Western blot analysis

RAW 2647413 (5.0 X 105 cell/m)E 18417 A wjekst & Alme} LPS (1ug/
n)E A AHBste] 24417k v ge ek, A3 E PBS ( phosphate buffered saline)
2 23] MASE & 200pge] lysis buffer [50 mM Tris-HCL (pH7.5), 150mM Nacl,
1% Nonidet P-40, 2 mM EDTA, 1 mM EGTA, 1 mM NaVO; , 10 mM NaF, 1
mM dithiothreitol, 1mM phenylsulofonyl fluoride, 25 pug/m¢ aprotinin, 25ug/m!¢
leupeptin]& #7Fste] 4 CTolA 3071A17F &9 lysisAlZl ¥ 15,000 rpm A 15
w3 dalste] Alxe HE 58S AASAY. @M d FXx= BSA (bovine serum
albumin)E ¥%3}3F9] Bio-Rad Protein Assay KitE AFg3lo] A =it 20730
pg® lysateE  10712% mini gel SDS-PAGE (Poly Acrylamide Gel
Electrophoresis) 2 ¥4 #g]&lo], o] PVDF membrane (BIO-RAD, HC, USA)9l
200 v& 2A17F &St transferstth. 18] 31 membrane®] bloking * 2]+ 5% skim
milk7} % TTBS (TBS + 0.1% Tween 20) 894 overnight 3} t}. iINOS
of oy & Ay A FAZE anti-mouse iINOS(1:1000) (Santa-Cruz)S
TTBS& Hell 3]Asto] Aol A 2A%F wk3-A1Z1 § TTBS®E 43] A4 stslv. 2%
gAl2= HRP (Horse Radish Peroxidase)”} Z3 % anti-mouse IgG(Vector
Laboratiories, Burlingame, USA)Z 1:50000. 2 3]A1&}o] Ab2o A 30% 7F ¥H$-A]

71 &, TTBSE 43] A4t} kB-a, phosphor-NF-kB (P65), P38, ERK 1/2, JNK



1/2¢] 2 4 13517 93k A2+ anti-rabbit (1:1000)& TTBS-E <o 3|4
3Fo] 4Col A overnightdtt}. 23} A4 2+ HRP7F ZA%H anti-rabbit IgGZ 1:5000
o7 3|Aste] Aol A 30 (F ¥hEAIZl F TTBSE 43] A4 gt wkgo] &5
¥ membrane2 ECL 7]% (Intron Biotechnology, Inc, Korea)¥} 1% 7 k%

h A T :—?;
X-ray ZE°l 73 3t}

ojFolgon, AYANRE 7 Fuol we Hit
A x wERA (SDIE Fake]l AHFE 9% (p<005)NA EAHA ol Ba
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(Yield)

290
T=

TE

3.1. 7ArtAE YR F249 70% EtOHI =<7

70% EtOH}

Kol
=

A& 400g

ul
=

LSSE &

i, EtOH¢] H]

A

B3R

R
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(Table 1).
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Table 1. Yield variation of Litsea japonica seed extraction at depending on the

percentage of EtOH.

EtOH(%) 60 70 80
Yield(%) 8.23 8.6 8.56

Table 2. Yield variation of Litsea japonica seed supercritical extraction at

60C, 300bar

Time(min.) 30 60 90 120 150 180 210 240
Yield(%) 3.14 552 6.91 7.89 8.84 9.45 9.48 9.48

Litsea japonica seed at 60°C, 300bar

- ] //_”*'—’

Yield(%)
[0}

2 T T T T T
1] 50 100 150 200 250 300

Time(min.)

Figure 2. Yield variation of Litsea japonica seed supercritical extraction at

60C, 300bar
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32. 7MAEUYF A xAdA FEE(LSSE)FH 70% EtOH

nitric oxide (NO) A4 oA &4 vl

N3] $18k4
LSSE, LSE (10, 20, 40 wxg/m)et LPS (1 wg/m)E FA ol Aglshar 24A13F &<t a)

b9tk NOS| F& Griess AloFe Algaho] A% v]gol

FE 2 SAsAT. LSSES LSES] NO A4 oA 24
=

W LSEE A3 Ade NOo AA oA Ao oz
gkl 3ttt (Figure 3).
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120 7 120
=100 | 1 100
5 w0 " - 180
Z 60} . 1 60
S
= 40 ¢ 1 40
=3
= 20 t - 1 20

0 . . . _ - . . 0
LPS - + + + v + " +
LSSE - - 10 20 40 LSEE 10 20 40

Figure 3. Inhibitory effect of nitric oxide production on LSSE and LSE
in RAW 264.7 cells. The production of nitric oxide was assayed in the culture
medium of cells stimulated with LPS (1 #g/ml) for 24h in the presence of LSSE
and LSE(10, 20, and 40 «g¢/mf). Values are the mean * SEM of triplicate
experiments. *P<0.05; #*P<0.01
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33. AMABUR B2 294 FEZALSSHY AT 54 573

RAW 264.7 celldl LSSE(0, 20, 40 #/m)<t LPS (1 wg/md)E &A1 A 2sto] 24
AlZE wfF & MTTe LDH 245 EaiA AX BE&S ittt LSSE+=
10, 20, 40 wg/mt) FXol A 87-100%°] AE=ES Hol Ax 5485 YeERUA &5
< A3kt (Figure 4).
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- MTT +—LDH

120 - - 120
S _
< 100 | 1 100 3
° C—
8 80 | 180 @
3 3
[] [})
5 60 4 60 £
- 9
E 40t 1 40

20 | 120

0 * 1 1 1 0
- + + + +
LSSE - - 10 20 40

Figure. 4. Cytotoxicity of LSSE on the viability of RAW 264.7 cells.
RAW 264.7 cells (1.8 x 10°cells/ml) plated on 96-well plates were treated with
aliquots of LSSE at 37T for 24 h. Cytotoxicity of LSSE was assessed by MTT
and LDH assays. Values are expressed as means =+ S.D. of triplicate

experiments. Values are the mean = SEM of triplicate experiments.

_14_



34. AntAZEYE A 294 FE=(LSSE)9 PGE: A4 d9A &4

RAW 264.7 cellel LSSE0, 20, 40 «g/mf)et LPS (1 wg/md)ES A Azt 24
A7 vkl & PGE, ELISA assay kitZ ©]&3te] PGE, AA oA #AS &
Lo

filo

-

g A, LIPS AZtel vle] sk ojEH 0 PGE, 7F Hadhe A

o

|

-

gk = QS tH(Figure 5)..
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g 3 B

PGE; release (%)
8 &8 8

LPS
Sample

0 I I I l

10 20 a0
Figure 5. Inhibitory effect of LSSE on PGE: production in RAWZ264.7
cells. Cells(1.8x10°cells/ml) were stimulated by LPS (1gg/ml) for 24h in the
presence of LSSE (10, 20, and 40 «g/m¢) Supernatants were collected, and the

PGE, concentration in the supernatants was determined by ELISA. Values are

the mean £ SEM of triplicate experiments. #.2<0.05, *%P<0.01
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35. At AEYT A 294 FEE(LSSE)Y INOS, COX-2 23 A4 &4

go] INOS9F COX-29] & A= 1%

Y
i
X,
(0]

LSSE°] 93 NO, PGE, &4 <

2 A Felatr] flste] o5 @l =+ Western blot analysis® &F<1sH3t

AW 264.7 cellel LPS (1 ug/m¢), LSSEZ 10, 20 2 40 xg/m®) %2 g st
24A1ZF \ ¥k & INOS, COX-29] W& oA &S el 1 23 LPS ©

o

= A A= INOS, COX-29] wae] &A#3s Z7}at9 1 LSSE Al o A=

=

FL JEA S E INOS, COX-29 ¥dEs JATS ¢ + A (Figure 6).
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LPS - + + + +
LSSE 10 20 40

COX-2 - 4 12kDa
bading | - S G S

Figure 6. Inhibitory effects of iNOS and COX-2 protein level on LSSE in
RAW 264.7 cells. RAW 264.7 cells (1.2 x 10°%ells/m¢) were pre-incubated for 18
hr, and the cells were stimulated with LPS (1pxg/wl) in the presence of LSSE
(10, 20, and 40 wg/m¢) for 24 hr. INOS and COX-2 protein levels were

determined using immunoblotting method.
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A FEE(LSSE)Y AEFA cytokines B4 JA|

36. AMARUT A 29

274

=4 cytokine?! TNF-a¢} IL-69] 23le] w] X

Z] o J

RAW 264.7 celle] A LSSE7} 414
S ELISA kit o] &3te] ZAetsith. RAW 2647 celll LPS (1 ug/md) st

LSSEZ 10, 20 2 40 wg/me®) 552 A8 ste] TNF-a2t IL-62 A4 oA &4<

s

1%k Ay = oA o AAFS Fstdv (Figure 7-1, 2).
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Figure 7-1 . Inhibitory effect of TNF-a production on LSSE in RAW
264.7 cells. Cells (1.8 x 10°cells/m¢)werestimulatedbyLPS(1xg/m¢) for 24 h in the
presence of LSSE(10, 20, and 40 wg/m¢). Supernatants were collected, and the
TNF-a concentration in the supernatants was determined by ELISA. Values are

the mean £+ SEM of triplicate experiments. * P <0.05, *#* [P <0.01
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Figure 7-2. Inhibitory effect of IL-6 production on LSSE in RAW 264.7
cells. Cells (1.8 x 10°cells/ml) were stimulated by LPS (1 wg/ml) for 24 h in the
presence of LSSE(10, 20, and 40 x¢/m¢). Supernatants were collected, and the
IL-6 concentration in the supernatants was determined by ELISA. Values are

the mean + SEM of triplicate experiments. * P<0.05, *#* [P <0.01
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37. AmtAZEYSE T 294 FE2(LSSE)9 NF-xB #Z&7]d A 24

&
3
analysis® IkB-a, P50, P652] W3l= shelstdet. 243 LPS A
B-a9} p65¢] degradationg FEEH o= oA AA, ps0o] e A4S e
8
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P-IkB-a -_—— e - 41kDa

Pan-IkB-o - — 39kDa

Figure 8-1. Inhibitory effect of IxkB-a protein level on LSSE in
RAW264.7 cells. RAW 264.7 cells (1.8 x 10°ells/ml) were pre-incubated for 18
hr, and the cells were pre-incubated for 2 hr with LSSE (10, 20, and 40 «g/m/)
at indicated concentrations and then stimulated for 20 min with LPS (1xg/ml).
The levels of p-IkB-a (phosphorylated-IxB-a) and pan-IxkB-a were determined

using immunoblotting method.
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Figure 8-2. Inhibitory effect of P-65 protein level on LSSE in RAW?264.7
cells. RAW 264.7 cells (1.8 x 10°ells/ml) were pre-incubated for 18 hr, and the
cells were pre-incubated for 2 hr with LSSE(10, 20 and 40 «¢/m¢) at indicated
concentrations and then stimulated for 30 min with LPS (1pg/ml). The levels of

p—pd0 (phosphorylated-p50) and pan-p50 were determined using immunoblotting
method.
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Figure 8-3. Inhibitory effect of P-50 protein level on LSSE in RAW?264.7
cells. RAW 264.7 cells (1.8 x 10°ells/ml) were pre—incubated for 18 hr, and the
cells were pre-incubated for 2 hr with LSSE (10, 20, and 40 «g/m¢) at indicated
concentrations and then stimulated for 20 min with LPS (1pg/ml). The levels of
p—pd0 (phosphorylated-p50) and pan-p50 were determined using immunoblotting
method.
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38. 7AntAZEYSE T2 294 FE2(LSSE)9 MAPKs Q143 oA &4

LSSEZ} LPSel 93] #f =¥ MAPKs A& dgdZd=2d nxe JdFS &2ls]
9131 RAW 264.7 cellel LSSE(10, 20 % 40 pg/m)E A stal 2A]17F5o LPS(1 pg
/m)E AT LPSAH P 108, 20%, 308 & vl dS Rasto] Western blot
analysis® phospho-ERK, ERK, phospho-JNK, JNK, phospho-P38, P38 & &<l3s}
Aot 243 LPS A El$ 20294 ERK, JNK % P38e] QlAitstE wroj&Ed oz

AAAN7I= A I &+ dAH (Figure. 9-1, 2, 3).
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P-ERK

Pan-ERK

p-actin

Figure 9-1. Inhibitory effect of ERK protein level on LSSE in RAWZ264.7
cells. RAW 264.7 cells (1.8 x 10°ells/m¢) were pre-incubated for 18 hr, and the
cells were pre-incubated for 2 hr with LSSE (10, 20, and 40 «g/m¢) at indicated

concentrations and then stimulated for 20 min with LPS (1xg/ml). The levels of

p~ERK

immunoblotting method.
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LPS - + + + +

LSSE 10 20 40
P-JHK H4 kDa
- | —— T — - 46 kDa
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Figure 9-2. Inhibitory effect of JNK protein level on LSSE in RAW?264.7
cells. RAW 264.7 cells (1.8 x 10°ells/ml) were pre—incubated for 18 hr, and the
cells were pre-incubated for 2 hr with LSSE (10, 20, and 40 «¢/m¢) at indicated
concentrations and then stimulated for 20 min with LPS (1pg/ml). The levels of
p~JNK  (phosphorylated-JNK) and pan-JNK were determined using

immunoblotting method.
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LSSE 10 20 40

P-p38 — — - 43 kDa

Figure 9-3. Inhibitory effect of P-38 protein level on LSSE in RAW?264.7

cells. RAW 264.7 cells (1.8 x 10°ells/m¢) were pre-incubated for 18 hr, and the
cells were pre-incubated for 2 hr with LSSE (10, 20, and 40 «g/m¢) at indicated
concentrations and then stimulated for 20 min with LPS (1xg/m¢). The levels of
p—p38  (phosphorylated—p-38) and pan—p-38 were determined  using

immunoblotting method.
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Eok dE RN At e AEEFLuE o] (Min et al, 2003). 7hat
AZYUF(L. japonica)v= TE, AN F& 92 FFAAAN FHE ZAWe Xz

AlgEdom QoA E7 3 tilirosider= A9 anti-complementol] w3k A 2

Sol dvkar Bad wrb gk B3 g3 SR o] Foj o] dFol M=
Aeayt 2 dds a3 dva 484 oy dA4 7tvkASuy Sk (Litsea

japonica seed)oll et A= R Iy u} §lrf o]d B AFolA = ZupAEZ U
TAe]l &8s el BUHE Slske] e EuSy $Ae FEES ATl T

= AAA ARt oz MY AHEHA = &WlE o] &3 F

oitstEAE o]&d FEHF WHMOR FEEE AF AT 60, 70, 80%9]
Ethanol(EtOH)ol HAAI 71 $ 24A12F wdk 3fo] F& 89S wf, 717} 8.23, 86.

856%° F= &= HEWH mug Aols BIAW I F &0 M B

g £2(60°C, 300bar) &2 4A1F St F5 dllas W 948%9] F&S Holw 244
Bt Eet FE SviFEHel vs a9 FE FEs Y @ 5 AT

AR R A= wol dyste WAMNEEC 93] iz, RAW
264.7 cell> LPS¢t #2 5 FoEde o3 A=5S wol TRL-4(toll-like
receptor-4)= %3] NF-kB¢ MAPKs7} &A413} Fo] oFukgo] dojutt}. (Yeh
et al, 2011). Al TF< NOS FolA F+=2 GSHkgol] #oJst= INOSSF 2 M2

oA Aol =4 T ~EH A 98 wEHE CO

>
o
rlr
ol\

=42l NO
9} PGE, ¢ IS FHAAA 955 FEAZY (Kim et al, 2004; Lee et al,
2006). old w2} RAW 2647 celldl 7tvtAZEUS T2 2AdA FE5=(Litsea
Japonica Seed Supercritical Extraction, LSSE)¥} 7lul#A1&UY E2 F5 5 (Litsea
Japonica seed Extraction, LSE)o] &1z e] AAS A=A &<la] H k),

T A3 LSSE+x= LPS &5 Ag ot vlas] & o 88%2 NO oA 4= Hol=
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Wb LSEE LPSYS A g wtoll vlsf) 33% Ao NOAA A &3puks vehgo
LSSEel tidh 28-S Wastlar, LSSES NO9 2& 9594l PGE, 9 <Al
kel o A} 58%<] A A4S HolE oz yEhylth

NO¢t PGE, AAel #olsti= iNOSSF COX-29] oAl &#4& 7] 98] LPS=
A8 RAW 2647 celll A @l dSs Rejste] 23 Ay LPS v Az

Hl gl LSSE°] INOS¢F COX-2¢] k= oS A= As & & 5+ AN

e
ox
o
i)

NF-kB¥ LPS =202 Q3] wdse dFuidwde] wde Fa3st 988
el NF-kBiE A EZZoA IkBe} At v A2 &4 sttpr), LPSeF 22
Ao o] &AdstE [kB7F AsE HwA] # W® o] F3ste] INOSH COX-2 &
o] HAIE 4o 71tk (Ahn et al., 2005; Grossman et al., 2002). ©] ¢} ##3te] LSSE
S LPSE A=% RAW 2647 cellel A 3 §, oAl¥ iINOSe} COX-27} NF-xB
AR A Ao JFS F=A Lolr 7] 93] Western blot analysisE =3l

gela Bkt 1 A3 NF-«xB 429 IkB-a%t p6holAe] A a3ds g2 &

T ADANE ps0 ol A9l LS YElUA] gkttt gy A oR AMEE o
Z w7 <1}l INOS, COX-2, IL-6, TNF-a52°] AAgAE vegdo=zH, LSSE

7} NF-kB A Zd A3AA A &4& Hole RS Fsaith
< ], NF-kB¢} &0 MAPKAZE F3lA%E A5
A gdwAds x4 7% It MAPKE 53 FZo& ERK, JNK 123l p389]
NO, IL-6, IL-1B8 ¢} IL-69 Al #ofdtt= A7+Z237F dth(Ghazizadeh et
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