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ABSTRACT

Cinnamomum camphora 1s a native plant growing only at Jeju Island in

Korea, and has been used for the treatment of several diseases such as
nephritis, epilepsy and neurasthenia efc. as a oriental folk medicine.
However, there are few reports on the biological activities and
constituents of Cinnamomum camphora. Therefore, this study
examined the inhibitory effect of Cinnamomum camphora on the
production of the pro-inflammatory cytokines (IL-18, IL-6 and TNF-a),
iINOS and COX-2 in RAW264.7 cell activated with lipopolysaccharide (LPS).
The amount of released inflammatory cytokines and the mRNA expression
were determined using ELISA and RT-PCR, respectively. Also, this study
examined the anti-oxidizing effect by determination of the DPPH
radical-scavenging activity. The crude extract (80% MeOH) of
Cinnamomum  camphora inhibited the TNF-a production 1in a
concentration—dependent manner. In the sequential fractions of the 80 %
MeOH extract, the EtOAc extract potentially inhibited the protein and
the mRNA expression of pro-inflammatory cytokines (IL-1f, IL-6 and TNF-
1) and iNOS. And, the BuOH extract inhibited the protein and the mRNA
expression of COX-2. And then, the inhibition of INOS was correlated
with the decrease of nitrite level. These results that anti-
inflammatory activity of Cinnamomum camphora seems to arise from
the inhibition of the production of inflammatory cytokines, iNOS

and COX-2.

Key word: Cinnamomum camphora, pro—inflammatory cytokines,

INOS, COX-2
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I. A

rf

H o] d P ogte wrom Fyo] AGHUA FriElx #HEA, A4
5 WA dFo] Fkste FAlolw, &3H9l A
(Han, 2003). @dAA7A<e nHlxHREo|=A FA= & (nonsteroidal anti-
inflammatory drug, NSAID)¢] Al o2 213t =9 A Adst 7|7k B¢ 55
o] ¢35 xa] gkom, Hwm

Pk Al (oh=vd 5o i AN FdT =
hE HAER F4 B v 4

< A% Azl Hd8] ARg ] gkt (Ellis et al,
1994). ey Z713F AREE W WHlE fEet, T4 A A8t FE, o

7\131%%, o| A7+ 7F A A A Al =4S

Ha e Aedoly FEEo HFY e, AT SN FqFd 2aE vEd
g HauFEoe] 9lomn (Khwaja et al., 1986; Kuttan et al., 1996; Antony et al.,
1997), mt5 A &<l diallyl disulfided] H3<¢ AEF (MCF-7)0 W3k A £AE

717el #E AF7F maEe] gt} (Park et al, 2001). Z18]al, 3k 2 oA Ao

A= phenolic compound€! (-)- epigallocatechin gallate (EGCG)E Alge] AT AE
oM IL-1p=  f=" A5 wizAAe] A EArE el Hasol gt
(Salahuddin et al, 2002; Singh et al, 2003; Ahmed et al, 2002). T3t 3tuloA A
2, 713 9 3o AmAR o] §H A Wt A Y AZE, FHE A AEd A
ol AHRHEI e HHY ARAEAEE Y 27 dFol dFERT (Kim et al,
2002).

AbgEe] AAHol = WRkES Fote] HAAERY Rows ¢ gtk vpo]y 2
g lolel e o wAEd oidk A Yol |FoRE AAHWY  (innate
immunity) ¥} o)WY (specific immunity) &2 UH AW o]i= W THE A Eoj A
F& ¥ 5= cytokined] o34 wiZRE T (Klaus, 198%).

W52 (endotoxin)® 2 &# A lipopolysaccaride (LPS)E I#-SA AT A

hyA
uto] &, G2 AL (macrophage == monocyte) ZH-E] T3 o= ubg
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olzxt®  «4#z tumor necrosis factor-un (TNF-a), interleukin—6 (IL-6), inter
leukin—-1f (IL-1#)3 #< pro-inflammatory cytokines® Z7MA7]&= Ao w 4# A
A+ (An et al., 2002; Scott et al., 2000; Ashutosh et al., 2002). TNF-n9} #& t}

71% 4 (multifunctional) cytokinee AArZzZ oA w3 = ul ofu)e} B 3} of A

I 8d ARV SrtEE, 538 o X HAoA dojue IR AT T8 9%
S 3t} (Groves et al., 1994; Wakefield et al., 1991). TNF-a7} <¢lzte] d=A ¥i

Aty o] 52 ojn wo]l Ri Hodth (Piguet et al, 1991; Burrell, 1994).
a8 x, FulEls #E G TNF-a 9 IL-6 & cytokined] Zd & Ad3s] =71y
w AAA 22 &S 4o (Ishii et al, 2003).

AW dSIHAANAM = =2 nitric oxide (NO) % prostaglandin E2 (PGE2) 52
o Z=<1#7F NO synthase (NOS)Z cyclooxygenase (COX)oll 93] A=t} o]F
nitric oxidex= NOS #}&= %4 (inducible) =+ 4EA (constitutive) &40 <Jsk
o AAFH A= ¥ESA radicalZ2A] (Choi et al, 1996) AW W75, AaHE7]
T, AABEA, dagd T4 udd Ad Vless HARL Y (Kim et al, 2002;
Nathan, 1992). NOS+= £l 31314 Ao mel 35/ 5F 4w Hrodn
(Gaby, 1997). Al EZol M AlEHor EA317] wEo] Type I (neuronal NOS)}
Type I (endothelial NOS)+= A4:2 NOS (constitutive NOS)Z EF %™ (Hartmut
et al, 1996), FiA o2 AR MEo|A LPS % cytokine, BHE|g o} H4 2 55
3 AFAE wEFHE FS v $3EE Type I (inducible NOS)E Yo At}
(Ryu et al, 2003; Stuher et al, 1991; lida et al, 1992 ). o]& F INOSe°| 23 NO
Mol Ajdor won o= WyHow Fad A8 T} (Ohshima, 1994).
WAl NO9| 42 welgols FolAY F4s AXx7Ie 8% d4dS ARt
HE Al Al o BES NO9 42 A5S FLAZIA HY 229 &4, &
A o]l 2 A E45S sttt (Weisz, 1996).

Cyclooxygenase (COX)+ arachidonic acid® prostaglandins (PGs)Z A 3kA| 7] &=
42H COX-1¥7 COX-22 F¥949 (Kim et al, 2002). COX-12 AeolA A
ol FA, MRS ARV A 5 AEAD A7l AEstH (Masferrer
et al, 1994), COX- ASiNEZDJ] PGEE FAAIZTh Prostaglandin Es
(PGE»)E ¥59S, WS 781l angiogenesisE £32 5 ibAlo| = zlo] o]

St = Aoz 4R Ut} (Seibert et al., 1994; Masferrer et al, 1994).
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£ cytokine®] &S AA 7| AY COX-2 A A& 71As= PGE:2 A
a8]3 NO 9 AlE E3 pro-inflammatory molecule®] S7FE $ubstsE HHA 3 S
4% 7 Us 7hsAol =k

AFms Alde wet 583 sjFdel 7157 FlstA 250l yehu A
Hol vitkE Eexte] glo] dld 1950me] sHepbs FAe® AP 553 V)

Aol olste] defA ol AR s, LAY Aol vgstA +
o] AEe] HaE olFal 9tk (Yang et al, 2002). 1 #EEE Fglo] T
of Ae B A& or Fast A5 A Ha dnt (Lee et al, 2001).
U5 (Cinnamomum camphora Sieb.)= S Ul %= AFEo ATt ztek= o
2 (Lee et al, 2001) FE = oF yFgtaix: HF29 ALoE o] Hojx] x|
FEEFoltt. mUFe] &b AERA o] 20 m, F12A4 2 md o2
o] gla Afo] Fom Fwo] 71 EAo]
to}, A2 E, AUE SO A
50 deon Afr= UHFE7IE EYU #s7lE SR
al., 2001; Liu et al., 2002; Yang et al, 2002). o]=2A s+ |4 HAFE 'F='
2w, wigte M= Aok -, WaEd, ASAd ol Agofow oli S
Ay ZaAze de] dEA Aok (dddT-4, 1987). 53] oAM= FHE v§
Ass] o4A vt AR =7 duFoR Husal Ao
SUHE7E WIgbell A o A g ekow Abg o] gk SpAIRE mupe] o] d el A
g &Aoo g s A gl AAeld muiIe 5 AEEAAE SAUYT
(cinnamomum cassia) ¢ FYUIE (Machilus thunbergii), BEYY (cinnamomum
Jjaponicum) 5ol ¥#lA low ol5o] A &4 % A9 EH7F dFol Hiyo
9t} (Zhu et al., 1993; Hong et al., 2002; Kim et al., 2003).

ol £ AFeAE, RAW264.7 AIXE LPS (1 pg/m)Z A=3h= 945 &9 +
A7 e bd AME ZdoA] R FZE 9| pro-inflammatory cytokine 243 3

iNOS, COX-2 3 NO¢| 2d& AAsh=A Lolr sk

o
N

g 2 M
rlr 1 %o

g 5
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o. Az 2 W9

1. Al8Y F&

AFmmel AskL e suF-o ds Aol F03 ths vk R ol A
T2 STk vAY AlE (50 g)F 80 % methanol (MeOH)E 23] ww F& &
Fato] 7heE FEFEATH 9714 4 MeOH F&E (238 ) Al$d F&5 W
(-4, 1995) 2]&te] hexane ¥ &= (0.96 g), ethylacetate (EtOAc) + &

g), butanol (n-BuOH) &3 & (399 g), H:O &8 & (197 g)& AJt 7|4 d&

Ztzke] R HEL F9 G GA AR oA (Scheme 1),

2. Mx wjgF £ Ak

Murine macrophage cell line 91 RAW 2647 A ¥+ Korean Cell Line Bank
(KCLB)®ZHE <9 wdro} 100 units/ml penicillin-streptomycin® 10 % fetal bovine
serum (FBS)e] &% DMEM ®j#| & AF&-3ted 37 C, 5 % CO; &7 v st
gom, Ad wFe 33U FHA A PSSt Lipopolysaccharide (LPS. E. coli
serotype 0111:B4)= Sigma (St. Louis. MO. USA)ZFFH FYste] ALEsl o,
Interferon-¥ (mIFN-%, recombinant E. coli)2 RocheZF-E T3lo] A& A&}
AT

3. In vitro 9| A pro-inflammatory cytokines A4 2 A=

Murine macrophage cell line 91 RAW 264.7 A5 DMEM A& o]&35}o] 1 x
10° cells/m® 243 & 24 well plate o] AE33, 5 % CO, 7)o 4 18A7F A
etk o] % mAE AAS 100 T= (1 mg/m)2 ZAHE AFEH 50 wet
450 el LPS HFs= (1 pg/m)E 48 A2 vl E FAldl A2lste]l vl
W5 oA wikstsich 641 F oulg wiAE YA4EE (12,000 rpm, 3 min)
o] Ao A5 A TNF-a 2 IL-6 §FS F433 (An., 2002).
IL-1p9] AZS 95t A1 &S st 6417 Wl $ 150 mM NaCl, 50 mM

o



Dried C camphorapowder (50 g)

1) extraction with 80% MeOH
2) stirring for 24h at room temperature
3) vacuum filtration

80% MeOH Ext.(23.82 g)

Suspension with water

Extraction Extraction Extraction
with hexane(1:1) with EtOAc(1:1) with n-Butanol(1:1)

Hexane fr. EtOAc fr. BuOH fr. HyO fr.
(0.965 g) (2.031 9 (3.987 9 (1.870 g)

Scheme 1. Systematic purification using solvent partitioning from

Cinnamomum camphora



Tris HCI (pH 7.6), 1.0 mM PMSF, 18] 0.25 % Nonidet P-40& X 3sl= 1 ml9
lysis buffer® o] €3t 4 ColA 10 min A3, YAE2 (12,000 rpmol Al 2 min)
3to] AEF oS AQtd (Schilling et al, 1997, Schilling et al, 2001). e A& A
FA7EA] 20 T olste] H s

TNF-a0 ¥ 1 919 cytokine  #2 murine enzyme-linked immnunosorbent assay
(ELISA) kit (R&D system, Inc, USA)E o]-&3to] A=t o™ standard o ogh

Faael f gk 099 oo gl

=]

4. RNA 23

RAW264.7 AE (1 x 10° cells/n)E 18 A7+ A wieFsla 10¥] s=2 zA€ A3
k=3t LPS (HF3F%= 1 pg/m)s 54 Aglsto] Atz wig 3 § total RNA FF
2 TRI-reagent (MRC)E ©o]&3}o] 2|8ttt Ao TRI-reagentE #7tste]
Aast §, FEEXES HUtste dAEYAAT FFT A FF o) AZEAE
HA7bsto] A4l EZAIA RNAE HAAIZ7IA 75 %9 DEPC A8 d oles= A3
¥, "d=xA7A DEPC A€ F/FFel %A 260 nme] F3 =5 57435to] RNAS

o

ot

AeFalt ol A260/A280 nme) Hl&o] 1.7~19 HY e #ES z2tE RNAZ A3
Abgatg 2E 23S RNase-freedt X7 sfol| A o] Fo] H o)
5. RT-PCR

1 pgel total RNAE oligo(dT);s primer, dNTP (0.5 upM), 1 unit RNase inhibitor
2831 M-MuLV reverse transcriptase (2 U)Z 70 C 5 min, 37 C 5 min, 37 C
60 min, Z# i 70 TolA 10 min heating Ao EA HEES FH A A
Polymerase Chain Reaction (PCR)< ¥A¥ cDNAZFE TNF-a, IL-6, IL-1f,
iNOS, COX-2, f-Acting& FHAI717] 918t] 2 ul cDNA, 4 uMe] 5° 3} 3" primer,
10x buffer (10 mM Tris-HCI, pH 8.3, 50 mM KCI, 0.1 % Triton X-100), 250 pM
dNTP, 25 mM MgCl,, 1 unit Taq polymerase (Promega, USA)E 433 distilled
waterZ AAZ 25 Wz 9E e Perkin-Elmer Thermal CyclerE o] &3to] PCR
S AT ol PCR =72 94 C/45%, 55~60 C/45%, 72 C/60%, 303 o],
PCReol| 9]&lo] AAHE &=L 15 % agarose gelo| A A7 F %5 & AL ethidium
bromide® @A 3te] 54 bandE &A3HATE (Table 1).

O
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Table 1. The sequences of primers and fragment sizes of the

genes in RT-PCR analysis

investigated

. Fragment
Gene Primer sequences )
size(bp)
F 5'-TTGACCTCAGCGCTGAGTTG-3’
TNF-n 364
R 5'-CCTGTAGCCCACGTCGTAGC-3’
11§ F 5'-CAGGATGAGGACATGAGCACC-3’ 7
R 5'-CTCTGCAGACTCAAACTCCAC-3'
06 F 5'-GTACTCCAGAAGACCAGAGG-3' 208
R 5'-TGCTGGTGACAACCACGGCC-3’
NOS F 5'-CCCTTCCGAAGTTTCTGGCAGCAGC-3" 196
1
R 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3"
F 5'-CACTACATCCTGACCCACTT-3’
COX-2 696
R 5'-ATGCTCCTGCTTGAGTATGT -3’
F 5'-GTGGGCCGCCCTAGGCACCAG-3’
[f-Actin 603
R 5'-GGAGGAAGAGGATGCGGCAGT-3’




6. Western blot analysis

RAW 264.7 A1 (1 x 10° cells/m)Z DMEM ¥ A o] &ato] 5 % CO, &7]dl| A
18A17F v eF stdth. ol 5 wiAlE AlASL 108 F%= (1 mg/ml)= =AE APE
23 LPS (1 pg/m)k INF-v (50 U/m)E o3 M= wAE sAll Agste] A
oy = A0 sttt AIEE 2~33] PBS (phosphate buffered saline) =

A=A 3 1 mlel lysis bufferg 7} 30% ~1A17F5<t lysis A1 § 12,000 rpmeol A
1583 A3 Axrey A & AASS . 992 w5+ BSA (bovine serum

albumin)g ¥ %3}s8le] Bio-Rad Protein Assay KitE AF-g&3dto] A =Zstadth 20~30
1©g2) lysateE 8 % mini gel SDS-PAGE (Poly Acrylamide Gel Electrophoresis)®
HA #238t9, o] & PVDF membrane (BIO-RAD)ol 200 mA= 2A]%F &<t transfer
At 28] 31 membrane?] blocking= 5 % skin milk”7} &% TTBS (TBS + 0.1
% Tween 20) & HolA overnight 2 A8FtE INOSe 28 4& AES] g &
A 2+ anti-mouse iINOS (1 @ 1000) (Santa-Cruz) & COX-29] #d ¢S HES] V]
218 A2 = anti-rabbit COX-2 (1 : 1000) (Santa-Cruz)<S TTBS & oA 3]4]
ste] AeellAl 2A2F HEEAIRl F TTBS® 33 AlAstad. 24 A 2E HRP
(Horse Radish Peroxidase)”} Z3t% anti-mouse B+ anti-rabbit IgG (Amersham
Co)E 1150000 5]438te] 2ol A 40 b wbgAIZl & TTBS® 33] AJ7d3}o]

ECL 714 (Amersham Co.)3 13# 7+ W3 3 X-ray " &S| 73433t

7. NO assay

RAW?264.7 A%Z DMEM H{AE o]&&te] 15 x 10° celly/mz 243 5 24
well plate ol HZFata, AF=Z LPS (1 pg/m)E s M2 wiAE T2
Aelsto] 24417 v sttt A E NOS 42 Griess Al oFS o] &3ato] Al ¢Fol
Zoll EA8tE NO; o ez SA AT Axaet A5 100 weot GriessAl oF [1
% (w/v) sulfanilamide, 0.1 % (w/v) naphylethylenediamine in 25 % (v/v)
phosphoric acid] 100 w5 Z&3%3te] 96 well platesell A 10& FoF HEgAIZl &
ELISA readerE o]&3dto] 540 nmolA FHEE =AsAt (Green et al, 1982).
¥F5% 342 sodium nitrite (NaNO2)E serial dilutiondte] 4 At}d (1-100 uM).



8. DPPH radical &2A&/d ¢ 9% st &g A

kst g2 DPPHE ol &3t A5 gz AAEY (radical scavenging
effect) & FAst=  BloissS &3ttt (Blois, 1958). 1,1-Diphenyl-2-
picrylhydrazyl (DPPH, Aldrich) ¢F 2 mgS o &+g 15 mlol] o] DPPHE S A %3}
Atk o] & 12 meeo]l DMSO 625 mlE H7beh 5, ojuf 517 nmme] oA thxa
o] UV-Vis. $3%7F 094 - 097¢] HEF de&= gAste] 1027t A-A AT

a8, & 1 el B2 FE2E AE

—_

-
&

2 3 ola, Fud

o
rlr

mg< = ,
DPPH 450 el A28 50 s ¥ol 4L F Ao 1023 WA A7t 517
molA TFEE SAHYY. HEFSEE butylated hydroxy anisole (BHA),

=9 pycnogenol & Ab&3tSa, dAkstg )
= DPPHS] F3%=7F 50 % #4% wf yehus A9 g% (RCo)E A0,

4 Agi 38 wEatel Age Arste] Birghe T

vitamine C, vitamine E, Au%



m. 2 3}

1. Pro-inflammatory cytokines® AAd v X & g3

SU Qle] &u 23 o] TNF-a, IL-6, IL-152] Ao o A= J&& F+=4
E ek s 4AE 48R LPS7F macrophageol Al TNF-a, IL-6, IL-1F 59
pro-inflammatory cytokines F7MA7]1€ RHoeZ dHA o= 1 ug/me LPSE
ARE3to] RAW 264.7 Al EZ=F-E o2l cytokine®] A4S F=3F3Th
o] @5 A Aol cytokine?] A= FFE FA &gon, AELEAE e
A &9kt} (date not shown). 3FAwH LPS #=3 st 4z g2 =9 80%
MeOH FZ&25 A2l A3 TNF-a 4AolA LPS 1 pg/mb &= 2lol Hlg) &=
& 94 AnE BT (Figure 1). o3 Ax= 95 A7 AE SA
ojatA] &2 FAUS HoFAon, a7t vEbd Aol g &vf ¥ (100 e/
m¢) TNF-a &A= 80% MeOH FE+%, EtOAc w8olA Z}7} 488 %, 548 % =
80% MeOH F&=3 EtOAc 8=l =2 g4 545 Yetidth. TNF-a o
99 T2 cytokine IL-6, IL-13 A4 AN = TNF-agh= <Fzhe] 2ozt AUA|
9k IL-6°] g JAFZHE EtOAc #8olA 689 %E, IL-1G° st JA g+
EtOAc #elA 498 %E uERde] HuF FEEo] LPSel 93 wdHE

pro-inflammatory cytokine & Ao F 3k 28-S S & 4 A (Table 2).

A
<
1
>
b

2. Pro-inflammatory cytokines®] mRNAZ @] v X & g3
o]# 3t cytokine AP A7t mRNA ZHS JA| AI|JAE FAsH7] 9614
LPS$t muE A8 2 34 A glste] LPSel 213 cytokine mRNA & o] tfgl o A

g5 ZAEFA T TNF-a, IL-6, IL-1f A4 oA digt 5yF v £35S
100 pg/ml T2 AF3FS W 80% MeOH F&&3 EtOAc B EA =& I4
95 HAY f-Acting 2ol YEtUFo2ZH SuUi zA|7F Al Ee] JEgS Fof

FAastE Aol ofdS HoFAt (Figure 2).
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250

200

150
100

) l
0

LPS() LPS(+) 125 0.0 100.0  (ug/me)

LPS + C.camphora

TNF—a production(ng/m)

Figure 1. The inhibitory effect of 80% MeOH extract of C. camphora on
the TNF- a production in RAW264.7 cells. The productions of TNF-u
were determined by ELISA method from the culture medium of RAW
264.7 (1 x 10° cells /ml) stimulated by LPS (1 ug/ml) in the presence of C

camphora.
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Table 2. The inhibitory effects of solvent fractions of C. camphora on the

pro—inflammatory cytokines production in RAW264.7 cells

Inhibition (%)

Fractions
TNF-a IL-6 IL-1pp
80 % MeOH 488 £ 0.5 56.7 £ 1.6 422 £ 16
Hexane 243 + 3.3 335 + 0.7 324 + 23
EtOAc 54.8 + 2.6 689 + 15 49.8 + 1.3
BuOH - 108 + 1.8 228 £ 1.0

RAW264.7 (1 x 10° cells/ml) were stimulated by LPS (1 pg/mb)

extracts of C camphora (100 ug/ml).

determined using ELISA method, as described method

_12_
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The amounts of the cytokines were



C. camphora (100 pg/ml)

LPS(1 ﬂg/mﬂ) - + + + + + +
MeOH Hexane EtOAc BuOH H,0

Figure 2. The inhibitory effects of solvent fractions of C. camphora on the
mRNA expression of pro-inflammatory cytokines in RAW264.7 cells.
RAW264.7 (1 x 10° cells/m¢) were pre-incubated for 18 hr, and the mRNA
expression of pro-inflammatory cytokines were determined from the 6 hr
culture of cells stimulated by LPS (1 uxg/ml) in the presence of C. camphora
(100 pg/me).

_13_



3. iNOS & wX& 9

RAW264.7 M=) LPS (1 pg/mb)E AH&3ste] INOS o A4S F=3 S U
B3 & 93 mRNA expression Al A LS RT-PCRS 3] dolH gt LPS <
°J3] INOS+= @A 3] Srteti o, suf =S5 Add 23 EtOAc #3 =0
mRNA expressions 78tAl A8ttt (Figure 3). 1831, LPS (1 pg/ml) 2 INF-
v (50 U/mb)E AF-&3teo] whald ko] oist A HEE western blottingS &3l <ol
Bokth Sy BEES A A @uWld FFEo A= EtOAc 8 Eo°] LPS %
IFN-y @5 Ao nls) 23 oA 235 Yeplidd (Figure 4).

o

4. Nitric oxide @Al "X & J&

HT AT e 2% 98-S k= Ao 4 A nitric oxide (NO) Aol o
FE Yol 7] el RAW264.7 AlEo LPS (1 pg/ml)st Huy H3ES A7

shaivh ¥ NOO| %42 Griess A& o] &ato] A wjge] Fo EAst= NO»

o P =AYt 1 A3 LPS vE HeldtolA 59.1 uME NO7F #e AA s
© ™, hexane &8 =7 EtOAc 848 FAel 3.2 uM 2 v =3 Qs

94 puM, 9.3 pM=Z A Fe] HAEE AT & AT (Table 3). 183 EtOAc

e vl AYdAa® & &4 A aE HAom o ICsx #hS 42

rg/mol At (Figure 5).

ot

i

H *SZ

A

5. COX-2 2dd mAE= 9%
RAW264.7 AZo] LPS (1 pg/m)E AH&3te] COX-2 o AL F2d F Huy

B3 Eo| 93 mRNA expression A;AEE RT-PCRE E3] dolr gt %
B35S Ayl A3} BuOH EEFEo] mRNA expressions Z3A A s

(Figure 6). 8], LPS (1 pg/ml) 2 INF-v (50 U/ml)Z A}-&3le] whaid ko] toj
AAAEE western blottingS E38] dolB gt} muUF HEIES A3 A3 o
A4 FEdME BuOH £ &0] LPS 2 IFN-v @5 Hgato] vls] 243 A4 ax
e et (Figure 7).

il

6. DPPH radical &2A&Ad <93 4tssdA A4
w5 o] 80% MeOH %% %7 FOACH LSS 720 2 oteid e &4
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C. camphora (100 pug/ml)
LPS(1pg/me) - + + + + + 4+
MeOH Hexane EtOAc BuOH H,0

INOS 496bp

— — — — — — — L%

B-Actin

Figure 3. The inhibitory effect of solvent fractions of C. camphora on the
mRNA expression of iNOS in RAW264.7 cells. RAW264.7 (1 x 10° cells/
ml) were pre-incubated for 18 hr, and the mRNA expression of iINOS
were determined from the 24 hr culture of cells stimulated by LPS (1 ug/
ml) in the presence of C. camphora (100 ug/ml).
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C. camphora (100 ug/ml)

LPS/IFN-y - + + + + + 4
MeOH HexaneEtOAc BuOH H,O

iNOS —-— A esmn —— W e |30kDa

B—Actin T T T R T — 42kDa

Figure 4. The inhibitory effect of solvent fractions of C. camphora on the
level of iNOS in RAW264.7 cells. RAW 264.7 (1 x 10° cells/ml) were
pre—incubated for 18 hr, and the cells were stimulated by LPS (1 xg/ml)
plus IFN-¥ (50 U/ml) in the presence of C. camphora (100 pg/ml) for 24 hr.
INOS protein was determined using immunoblotting method from the 24 hr

cultures.
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Table 3. The inhibitory effect of solvent fractions of C. camphora on the

production of nitric oxide (NO) in RAW264.7 cells

Fraction NO Production (uM)
Medium 3.2 £ 08
LPS (1 pg/ml) 59.1 £ 6.0
MeOH 51.3 + 4.3
Hexane 94 + 3.0
EtOAc 93 £ 1.8
BuOH 51.3 + 80
H:0 459 + 39

The productions of NO was assayed from-culture medium of RAW?264.7 (15 x
10° cells/m¢) stimulated by LPS (1 zg/ml) in the presence of C. camphora.
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(148/me) LPS + C.camphora

Figure 5. The inhibitory effect of the EtOAc fraction of C. camphora
on NO production in RAW?264.7 cells. The productions of NO was
assayed from culture medium of RAW264.7 (15 x 10° cells/ml) stimulated
by LPS (1 pg/ml) in the presence of C. camphora.
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C. camphora (100 ug/ml)

LPS(1pg/ml) - + ¥ + + +
- - MeOH Hexane EtOAc BuOH

el — = — = w— —

696bp

B—Actin 603bp
Figure 6. The inhibitory effect of solvent fractions of C. camphora on the
mRNA expression of COX-2 in RAW264.7 cells. RAW264.7 (1 x 10° cells/
ml) were pre-incubated for 18 hr, and the mRNA expression of COX-2
were determined from the 24 hr culture of cells stimulated by LPS (1 ug/
ml) in the presence of C. camphora (100 ug/mé).
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C. camphora (100 pg/ml)

LPS/ IFN-y - + + + + +
- -  MeOH Hexane EtOAc BuOH
COX -2 -— - 82 kDa

B—Actin |e— e ————— 1O [])g

Figure 7. The inhibitory effect of solvent fractions of C. camphora on the
level of COX-2 in RAW264.7 cells. RAW264.7 (1 x 10° cells/ml) were
pre-incubated for 18 hr, and the cells were stimulated by LPS (1 pg/ml)
plus IFN-¥ (50 U/mf¢) in the presence of C. camphora (100 pg/ml) for 24 hr.
COX-2 protein was determined by immunoblotting method from the 24 hr

cultures.
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2E3kA 91 butylated hydroxy anisole (BHA)SF H <1 dabsiA|el vlelyt C E 2 &
51
A AEs Arskad. Addy 4 daksiAll BHASE vitamine C, vitamine E,

Ay FE=< pycnogenol® RCso#k#t HlulstlS w 2H2k 169 pe/me, 11.9 pg/ml

= H2d gtk 243 Bl (Table 4).
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Table 4. Comparison DPPH radical-scavenging activities of several

extracts of C. camphora

*RCso (pg/ml)

Sample
DPPH radical scavenging effect

Vitamin C 3.0
Vitamin E 17.0
Pycnogenol 6.3
BHA 9.0

80 % MeOH Ext. 16.9
EtOAc fr. 11.9

The experiments were carried out according to the method of Blois (1958) with a
slight modification. Briefly, a 2 mg of DPPH  (1,1-Diphenyl-2-picrylhydrazyl)
radical solution in 15 m¢ ethanol was prepared and then, this solution was mixed
1 mg/m¢ of sample solution in ethanol. Finally, after 10 min, the absorbance was
measured at 517 nm.

* RCsp : Concentration for 50% radical-scavenging
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Monocyte ¥ macrophage 55 %2 % "WIutSolA uj§ Fast &S5 s
LPSel| <¢ macrophage®] &4 tYst A5 wWiZ/lEZ (TNF-a, IL-6, IL-1f) &
S FEs, olgls A5 vyl B A2 phosphlipase Axe] o= 13|
arachidonic acid”’} prostaglandin®. & H}# = 314 2L NOFA FAHOE o]o]xA H
ot (Kim et al, 2002). oo & AgAe olefst HAS Awslr] 98l RAW264.7
AEE LPS (1 pg/ml)E A=t A5 W& FAZE He @3 AAx 2o A
U FZFE0] pro-inflammatory cytokine A4 ¥ iNOS, COX-2 % NO<| 23S
AA|st=A AT

RAW 2647 A& LPSE A3kl S8t/ TNF-a7t S7h5 = A& 21183
on AE 540 gl 52 SUF 80% MeOH FEES AHZsdS v 5= 9
EH 0% TNF-uo Aol A=tk TNF-0 o] th& cytokine B4 % LPS
s Aol vla] & 8= HAle dAEHE @4 #EEAT 95 AT4E
A9l TNF-a, IL-1¢ 28] IL-6< in vivo ¥ in vitrool A A= Fa 28] & A

A o™ (Feldmann et al, 1996), 95 WgS dov= <k LA

AAE Y (Harada et al, 1994). mRNA <53 protein 54 s4UF 9 80%

r1r

2 odAE AL olYg AME S sIRE &= 34\013} g 4 At
oA LPS ¥ cytokine, BrE|2]o} 54 e 553 AFAE =EH =
Agelnt = INOSO 93 NO Aol djAow gom ol HWExow
83 285 $th (Ohshima, 1994). A A EZo] LPSE A glato] 2443 =F A7)
W NO7ZF A =H 5uF9 EtOAc & Aol 9t dA3 1 Aol
A = Atk Western bloto.2 #2413 LPSel <9]g iNOSe Zd¥ A ¥ule] NO 3
o] EtOAc FZE=°l 93 dAlge]l #FAgE Aoz yepgdozZA NOO A=
iNOSe] @& A3E AfF3t AAdS & 5 dder (Kim et al, 2002), cytokine A3
4 Ao e AdES BT

ool st =A GEE #F87]HL prostaglandin FA4 G AS UERUH o=
COX-2¢] A4 9 dgAsdo] o Aoty COX+= COX-17 COX-2& v A=
o vt AxzeA zz e vd 43ds vedth COX-1& 9 2 Ad7E 9

e
4z
)
B

= off

12

o_>L



=], &2 o] "8 3t prostaglandin®] Aol &3t} ddid oz COX-2
= FEOIY Qe dFHES oA THEY (Seibert et al, 1994; Masferrer et
al, 1994). wakA COX-29] 9|3t prostaglandin®] AL A5HESS wi7sts Ao
2 AgAA I Yk LPSE A8 Ao Hufe 2552 A sds o %
9] 80% MeOH FZ%¥ BuOH 3 EollA COX-29 2do] A= o8 H
o A58 ATEdo FA At FARS B

ghato] 714 FrIA iAbE S f1siA Aol A A
U #do AEE oA superoxide radical (Oz), hydrogen peroxide (Hz0o),
hydroxy radical (OH-)&3 #& WESAo
species)S Al @At (Hewitt et al, 1990). A AtAEF& 733 Akzlgo] 9l
B A, A5A Sy s Jdogy, Axd Ha, w8, 12 Aks, DNA &

g, Eddol, et w3k o e AgdslE fFEste] (Tottenpudi et al, 1995)

374l

e
i)

Jo

’

-

rr

A

o
He

e AE

i
o

=2 fF3l4tAaE  (active oxygen

_I

AR 971 AR Y Alzheimer’s disease, ¢ o] f¥dctta g4 At (Aruoma
et al, 1998; Cha et al, 2003). A= o]y A AT SAHOZEYH AV|E
7] §8te] superoxide -dismutase  (SOD), peroxidase (POD), catalase (CAT)

<
S o] gtz & 49 ascorbic acid, n-tocopherol, glutathione %9 d4talE2-S Ak

e

3t} (Jeong et al, 1996; Hahm et al, 1993). 954 mediator A A & 3ol A
T2 Z2YE BId 54U 80% MeOH FEEY EtOAc #3 &S 7[Ed 2 49

A A Gk AA BHAS A FAkstAIQl vitamin C, E ¥ 22U FEE
pycnogenolS &+ o2 o] DPPH radical 2ol 93 3akstadAd 288 A4
9

stk A A¥ 80% MeOH FE& 3 EtOAc +8 =04 22t 169 pg/me, 11.

2

rr

BuOH #3%E°] =2 4tst &3, TNF-a, IL-6, IL-1f, NO FAd9A 2 iNOS,
COX-2¢] HAAAE Ueon], oled At ¥UTe] faAR 3¢ 59 @
9% BAY AT, oY TE ART £ A= 9F oA 4R Be 2 o Fgd
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