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AR Y —FAL A (NO ) B 5 SR FH B S R Bk (ELISA ) K A0 _E ¥ W h PGE, I PNF-eu 1970 Wh it 5K
S 5% PCR(RT-PCR) FISEHT #E 1t PCR(real time RT-PCR) # PR & -2 (COX-2) 5P A & B (iN-
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4 s NO \PGE, Fl TNF-au 14330 117 HLICHH MO EE 1 , e SR KSR [ AR BE i 4 ) COX-2 (iNOS il TNF-« 3R 3%
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Anti-inflammatory Activity of Cinnamomum camphora
Fractions and Its Anti-inflammatory Mechanism

WU Lei ',WU Jing '*,LI Zi-jiang” ;HU Ju-wu '* ,XIONG Wei ',
XU Gang ', SI"Chuan-ling.* , BAE Young-soo'"
" Institute of Applied Chemistry; Jiangxi, Academy of Sciences ,Nanchang 330096 , China;
> Tianjin Key Laboratory of Pulp and Paper , Tianjin University of Science and Technology , Tianjin 300457 , China;
* Department of Forest Biomaterials Engineering , College of Forest & Environment

Sciences , Kangwon National University ,Chuncheon 200-701 , Korea

Abstract: To observe the anti-inflammatory effect of the residue left after extracting spices from Cinnamomum camphora
on LPS-induced RAW 264. 7 macrophages. Hexane , dichloromethane ( CH,Cl, ) , ethyl acetate ( EtOAc) , n-butanol ( n-
BuOH) and water ( H,0)"fractions of 95% alcohol aqueous extracts of C. camphora were obtained. Then,the effects of
five fractions of different concentrations on RAW264.7 cell viability were determined with the MTT method. NO concen-
tration was measured with Griess method. The enzyme linked immunosorbent assay ( ELISA) was used to detect the se-
cretion of PGE;and TNE-a. The reverse transeriptase-polymerase chain reaction (RT-PCR) and real time RT-PCR were
used to determine the expression of COX-2 iNOS and TNF-a mRNA. Pre-treatment with EtOAc fraction of C. camphor
showed no cytotoxicity can significantly inhibited the LPS-stimulated secretion of NO,PGE, ,and TNF-a into the culture
medium,as well as the mRNA levels of inducible nitric oxide synthase (iNOS) ,cyclooxygenase-2 ( COX-2) ,and TNF-
a. Overall,our data suggest that EtOAc fraction of C. camphor possess significant anti-inflammatory properties by down-
regulation of COX-2 iNOS and TNF-a expression from transcriptional levels. EtOAc fraction of C. camphor may exert an-
ti-inflammatory effect on RAW264.7 cells stimulated by LPS.
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JCHE, R B Bz i GRS A A B
BRI AR b ok Bl B A 2%, BT TR T
APl E | ML TS R T B R B P R
XHZ AR B WE TSR 2 5 45 il 2
(LT 37 S T 29 - g X AR 7/ INE S 7/ I N
SR A HLER B 0 % o . AR B A R
B, AP IR HA A JH R R PO PR
PR ARG S B2 N . BAT, FoA b
REFERETR L —" G 5™ XL % I 2% )
Hh AR B — T TR X B RO A SR IT AR
A T B A AR AR JEURE LA D S8 KR AT B b
HARIF LM AIHE, 38 TR A RTR 2, i3 2L
(4 Jt PR R e =2 X LA W A R BRI o

ABIEFE L G B B SR i (4 5% D F 5
X XHBEA TR B B, A2 I, SR AN [R] A6 HUBE Y
PURIGTELL XA AL o & BRI M Iy
BEIRAR BRI

1 MRS

1.1 #E5i5H

FERf 4k T 2017 48 3 J] b Ayl V7S IR A
BHE T A FRA ml AL & 200 25 IR BUR 95 4

AL (DMSO) | fiE Z 8% (LPS) |, {4 F
WE(MTT) $0 F Sigma A6, -+ Z e HE4 R 44 N-
1-ZR 4 e R Rk o) = Feait e . oK LI | 1F
Cbt . A bE LR TR FNET B X Sy o dr i, 1
T 2R AR A FRATF] . 1640 55370k R
F g AR 2R 107 04T Gibeo 43 7] . GAPDH (iNOS |
TNF-oo ,COX-2 G - b i sm A= ) TARRA IR A H],
RIPA Aiijitd 2 W0 T35 SR EABITE T o
1.2 UR5iEE

PCR 14 430 ABI 22 7 5 H UK # : Bio-Rad A 7 ;
ALPHA 122LDPLUS % T4 . 5 E ALPHA /A F];
3BT R AU BE Z RN R GEA BRA 7 1 R B
1% 22 58 (#15 . Gel XP System ) : Bio-Rad 2\ 7] ;
BB R AL PR St . B RBeRHE A PR A v
Tecan infinite M200 PRO FifiR4¥ : ¥ 1+ Tecan /A &) ;
KQ-500B i A ipi Vi Vi « B LU i A A e A BR S W) 5
TG FRAE . H A SANYO 24 )5 i 2 s 3R TR
B0 WL : Eppendorf 23 ] 5 B,k ; Bio-Rad /3 ] ; Nan-
opure # 47K & 4t : Millipore 2\ H] .

2 KWHEIE

2.1 ERHREVIFNZERNM A0S &

H4 T AR AR 4 Bk A 15 (5076. 73 g) , DL 95%
CEERBFE PRI 3 R, BRIR 2 /NIt uE a5 I TR, U
JE i £ B, AR ER ) 3R 8 (CC-CE) 359. 88 g, 15%
R T.09% o FHEE U I AR 6K FT U #5177
AR, FIFH AR H /0N 380 5 08 I AR A L, a1 ¥k
45, UR T T A5 1F O e A U AH (CC-NH) 12,88 g,
1358 0.25% , AW ZEHUH (€C-C)6.56 g,15%
FHO0.12% , LR ERARIAHCCC-E) 42,56 g, 1%
FH0.84% . 1ET BEZEHUAR(CC-NB)86.8 g, 155
F1.71% ., 7KAH(NHF)169 g, 8% % 3.33%

2.2 YRAEIEFE ALY AL

RAW 264. 7 2 Jif] )X 5 5] iU 3% 55 1) O 5 v 0
(ATCC)IF5, ] 1640 K32 5k (% 10% Ji5 4= 175
100 U/ml 75 8 2 f1 100 pg/ml 5585 %) T 37 C.
5% COyBEFRF PR IR 2R K. & 2B
fife T DMSO v, I 1640 35 5% BL 7 B i vk 2
LI 257 DMSO & = ARER L 0. 1%

2.3 MpREER

SR FH MTT 3746 I 40 A7 36 R . BB ik
K RAW 264.7 41, #% 1 x 10° 4~/mL 100 wL/fL
AT 96 fLAR T, BT CO, HiFMIEF I IG , |’
HUIHBEFREE AT DU 245400 10 335 7 Sk 2 35 5 24
/N, IR EH S SRS, TRHL I A MTT TAER 100
pL, 4kZ20EE 3 /i R FL A MTT 2 E % 100
pL kS35 16 ~20 /NS, FHEEFRAYAE 550 nm 4b
Mz OD H, SR E &2 3 Wk, v 53 240 B 0 A X A7 3%
o MXTAMIAEIE R = (LR ALBOG(E-2 A AL
W AR ) / (XoF R 2H FL WO AE-25 T FLIROGME) x
100% .

2.4 NO.TNF-a B PGE2 4 ih 284

e BE N 1 x 10° A 4IHLEER T 96 FLAR B
T CO, BE A R i 0, VRt IR R 5L, In A&
25 W 10T 4% 5% RN AS TN 25 1y 1 8 9% L %
30 min, K5 MA 1 wg/mL LPS FIRHN LPS (14 35
FeBEFR 24 /NE, ] Griess B4 40 3 W b NO
153 MA i, #% ELISA A7) & 48 /E J7 250 ¢ TNF-
o & PGE, il o
2.5 REFURREEEN R

¥ 5 x 10° ANAIMLA BLAE O 40 mm AY/NEE 57
ML(4 mL B3EFE3E) 1598 16 /NG, W 2 IHEE F2 38, T
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A A AR EE 1) LR LA U 5 5% 30 min 5,
SRIGIMA 1 pe/mL LPS HUARMI LPS 45353645 55 6
INBF SRR AR Y . R JH Trizol JEFEELANAE 2 RNA,
JHE S cDNA L SRJE B8 cDNA, 435132 F S22
5 AT ORI E INOS ,COX-2 il TNF-a fY
mRNA KK, 51975 F1 RT-RCR Z A 1155 1

B SEmt e i B9 4 A5 .94 °C 10 min, 94 C
155,55 °C 15 5,72 °C 30 s,GOT02,30 MFF,72
C 1 ming FEHYZEHES 100V, B[] 30 min fy 3
FWEBEIE LUK , X HL UK &5 SR EAT 20T, U E iNOS
COX-2 Fl TNF-a mRNA f) ik 5L

=1 S5|¥EF5IF RT-RCR &4
Table 1 Primer sequences and conditions for RT-PCR
N % kLl 14 %A TEHEL
Gene name Primer Sequence (5'-3") PCR conditions PCR eycles
GAPDH F:CACTCACGGCAAATTCAACGGCA Denaturation-94 °C ,30 s Annealing-60 °G.,30.s 30
R:GACTCCACGACATACTCAGCAC Extension-72 °C ,30 s .
INOS F:CCCTTCCGAAGTTTCTGGCAGCAG Denaturation-94 °C ,30 s Annealing-60 “C ,30 s 7
TS R :GGCTGTCAGAGCCTCGTGGCTTTGG Extension-72 °C ;30 s
COX2 F:CACTACATCCTGACCCACTT Denaturation-94 °C ,30 s Annealing-55 °C ,30 s 30
) R:ATGCTCCTGCTTGAGTATGT Extension-72.°C+,30 s
INF F:TGCCTATGTCTCAGCCTCTTC Denaturation-94 °C ,30 s Annealing-55 °C ,30 s 30
-

R:GAGGCCATTTGGGAACTTCT

Extension-72 € ,30 s

2.6 FitFEFHIE

BAREEFR P8 + bR 25 (x £5) £, 45
2 22 [] 1) 22 S P R FH B 1) O 25 0 Al i G R
SPSS 19.0 Jiit,P <0.05 I\ HAA B EMEE, P £0.05
[IpRTE2E =3,

3 #R

3.1 IERIAEZEEER YT RAW 264. 7 SRR SIE R0

I MTT S 50 A A I 24 ) X0 248 A7 375 2R 19 5%
M), 45 5 7« FE 45 25 MR B9 50 pg/mlL B, DS
F1 %8 PR ZH 40 M 7735 R0 100% 1, 48 A UBE B9 AH %
TR RN 1 Fr, i OB 416 IE T R, Rk =
43Xt AL A7 TG R 5 28 AL L TG B 25 5
(P>0.05) . ik 42 9 TE b DA S — 50 e 26 B

120

-
B =Y ® =)
= = = .

2 A7 5 2
Cell viability (% of control)

3
>

*

<

- Crude n-Hexane CH,Cl, EtOAc BuOH H,0
W (50 pg/ml )
Concentration (50 pg/ml)

B 1 ERREZEEEI RAW 264. 7 4IRS E RSN
Fig. 1 The effects of different fractions from C. camphora on

cytotoxicity in RAW 264.7 cells

BRI AN AE TR SR R 79. 15% 22.53% 6. 48%
SR AAMEA R E2ZR (P <0.05), BWITES
2RI 50 we/mL B HLER Y OE O e DA R A
ot AEHUBE =B X A HAT B, AR R E T
5 L K K =3 R AR e
3.2 ERARZEEEEX LPS 5 RAW 264.7 4R
A NO HoiHIE A

FIFH LPS il RAW 264. 7 2l g 48 REA L, 43
Xt BRZAFNZG I 20 , R FH Griess 12471 ¥k 43 1) 46 00 24
i L NO i, St R AR L, 45 R AR 2
No GENHREEHR N 50 peg/mL i CHLEERY) IR C K
TR LA I TR TR FE OB DURR 43 4 k) B2
() NO 43 it LB, ¥ W82, 4 51 R 32. 38% |
14.29% 9.92% 1 47.02% , HA5 i 2555 (P <

-
® =) N
S S —

FHEEE
2
S

NO content (% of control),

&
>

[~
S

Cl

- Crude n-Hexane CH,CL, EtOAc BuOH H,0

& Concentration (50 pg/ml)
LPS (1 pg/ml)

B2 KRR RAW 264. 7 HR7EE X B0
Fig. 2 The effects of different fractions from C. camphora on
NO in RAW 264.7 cells
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0.05) ., ULHIKLEEY GEC ke /P HE Ll ke LR &
PEZE BB DR TR AT LR AT 5 2. 1 4521
AL AR OF Ot DA R G R e A B =k
A BATRENE, T LR L BRI I . Ui &
R L IRZE B AT AR AT RIGRAL, PTEA T TS
3.3 AEKREZ#ZEEZEEE X R E R FMHE
kA

WG 2.2 2598, AT IC B B A FHIE R &
M2 MR LB LPS Jl i RAW 264. 7 4 il - 7
(8 GAE R F- 73 I B2 R o B Sl ik MTT 5246 2% ¢
T LR CIRAEHUBEAN [F] e B2 X 240 i A7 175 AR O R 00
K3 (A) B, I BITE A 25 6. 25 ~ 100 pg/mL
TWHIN, 525 O IRALAH L, JC B I 22 5%, % 4l O
TeEEE . R Griess 1A I AS [) e B2 b LPS 33

120 | A

—
® =3
> >

A7 2
(=2
S

Cell viability (% of control)

'S
=

[
=

0 625 125 25 50

#J Concentration (pg/mL)

100

60

PGE, &t
PGE; production (% of control)

40

[
=]

<

0 625 125

& Concentration (ug/ml)

B3 CC-EER-F LPS R RAW 264.7 20 B S iE B F BORE AL
Fig.3." Effect of CC-E on the production of inflammatory mediators in LPS-activated RAW 264.7 cells

25 50 100

3.4 IPSiHSHI RAW 264.7 EMEZRAE iNOS, COX-
2 # TNF-a 9 mRNA FikHIE0

LPS i3 RAW 264. 7 4 i GE A 40 i ;9 AH 56 R
it K 1 mRNA 3R 3k K F 2 T+, B 4 R,
RT-PCR FISZHT 5 # RT-PCR 45 54k @] R, 525 1
X REZH AR EE, LPS RS ARIAIYESS T 1 pe/ml LPS il 6
h J& iNOS ,COX-2 il TNF-o ) mRNA 23k 7K 3 2%
e, ZRARERE X (P <0.05), 143 mA
12.5.25 .50 F1 100 wg/mL (1) 2,1 2. Tk 45 B4 79 kb
HAIM1 0.5 h, A LPS 55 6 h J5,5 LPS 4b#
AR HE#E ,iINOS . COX-2 il TNF-o ) mRNA By ik

ELEEE
NO content (% of control)

LY

=1

TNF-o 7%
TNF-a production (% of control)

RAW264. 7 4 i (1) — A6 20 (NO ) Bk it LA K FH il
I AR e W B ( ELISA) A& 41 g = %5 % PGE, A0
TNF-o [43 W, 25 R0 & 3(B,C,D) iR, Bas 1
X R ZH A AT PR T 7K 7R 100% , 5256 21 DL I Sk %o
R AR 9E 2, Bt 445 20 W B2 (R 388 i, NO i) 43 Wb 7K
SEAY R 92, 35% 83, 65% 63. 45% 47. 02% Fil
24.35% ; PGE, (1) 43 b /K ¥ 43 %~ 86. 35% .
63.65% 39.45% 27.02% 1 14. 35% 3 TNF-a [ 53
WAIK 4350 95.35% .86.65% .68.45% 45.02%
H122.36% ;5 9 i A 1) B8 JR0K -l 45 45 25 TR 3 1)
> R IR BRI OC &R ) — T
MU Hy 100 g/ ml B, 285 PR B B0k 7
RENARME, 525 A IR AR b, R e B B 2
(P<0.05) , RAARGEHIHL R AEH o

120

B

[
- =) ® 3
= = = =

w
>

>

0 6.25 125 25 50
#¢JE Concentration ( pg/ml)

100

0 6.25 12.5
% Concentration (ng/ml.)

25 50 100

Bk, 22 A BERE L (P<0.05, L& 4), i
IERT AT, AR TR e BE 1 208 £ TR 26 BU) % iNOS |, COX-
2 Fll TNF-a 9 mRNA (1) 3R 38 ¥4 — & W 30 /E H
HEA e BEAR A -

4 it

RATSEA VAT A T AT A 1 52 2% R B [
IO, AELE B2 B JEAE 2 P RLMLIAR B9 1E H D AE , AT 250
ST O MV DRI BRI | BT < e 3 LA
B RAEVEMAE BRI A o Rk, SRy 1 BRI B
IR LEPI AL T ik JAE SRR G A 3 1 A0
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B4 1ERZEZEEIYIT LPS R RAW 264. 7 4HAE iINOS,COX-2 #1 TNF-a B9 mRNA 3Ri& K2
Fig. 4 The effect of iINOS ,COX-2 and TNF-a mRNA expression after the intervention of CCE on RAW.264.7 cells stimulated by

LPS

E R0 2 3518 O, 61 4n NO | PGE, , il TNF-a, iX
B G R TN W 2 I RS A 25 e ) 4
HPELE R R, T 25k N 50 wg/mL i), IE &
fe T R AR BN TE 4 A B R S TR
Lee 25" $i23H 1F C 2 4 HUBEAE 100 wg/mL 1 X 40
X9 TC I BRI, AT PSR A RSy, SARBESE
CERAR L, T O ka5 ey 59 e v
TEAE VR RE 35 & R4y, Z 1A KB BT SE 3)
RS b A A R R R R IR I AR
B SR AR AN I AR MBS A
R RS A MR T 50 e/ mL L A X4 i
AR EIEEN . XA REf T LeeHye Ja 5
A BRI AEAE L X R 2% 5, SEOL R Z At
JR AN B AT L B

NS 221 (LPS) S22 2 PR B4 o B Y o 32
i ST W 20 7 £ 48 AR, BB BT A -
(TNF-a) (R 51 it 2 PGE, J1 4 i 4 25-6 (IL-6) Fl
NO,, fifh % Z 3 S [8%,, T 7726 0 , B 289532 18
TR AR TR AL TR 4 R 4 L 2 B R
W, — ZR 5 AN S 5 B A K4 B, R
FE IR R (Y SRR DN 2R, TE JSAE S R P, — AL AR
BRI NO 23, Rk B ) NO A5 B T 2141
152 TN BRAAE . SRTIT, 2452 B I% 22 0  40 MU IR -
F1 40 A 25 IR, NO B 237 A, S 3045 il 4 i
TR % A5 L RS AL ORT DNA S AR38407 , T 55K
bR R A L ARG % L 5 AN A S R T
PGE, Fl1 TNF-a 43 %52 %] COX-2 mRNA F1 TNF-«
mRNA {4 ¥, 42 B (COX) |, S i 91 R 3 A BT
WG, WA COX-1 Fl COX-2 PRNTE X, 7T L
T 3ok ) P P WL A T ) 52 7 A A T g 7
Wy, EL R G 6 1 R 4 e R R R, COX-1 S 7
SAEFEHLEOTAT T COX2 Hh A K 7 4

AR 7 R TR 2R 5 R BRI 5 T MR SR SE A
F-a ATRESE RS Y — I Y+, A S A
Sy G UL, R T 2R A 240 B Y 35 Ak,
HFE R S AE PEB 3 IhIed SR S8 IR -0 T PR D AL
Tl A A (2 S A A PR, 3 28 580 PR L R
SARPE T AR B ST . Ak, TNF-
AERZ A IL-18 M1 IL-6 J&5E [N B BRI, M1 2 5
0 2 I X 2 A L PR - R e o DR
it 7 NO PGE, F1 TNF-o 453 W L K BELRS L%t 7
(ARG EE DR (R 55, X TR YT AAE 5 1R 1 5 s BA
FEAEM. A5 o8 & B LPS £ 4] RAW
264. 7 4y iNOS,COX-2 il TNF-o mRNA ik i
0, W iF NO \PGE, il TNF-o Y 43 it fnb 35 48
I AR £ 1R £ TR 22 BUCY) I 38 3 3] iNOS |
COX-2 1 TNF-o. mRNA 3 5 iy 3235, 571 NO |
PGE, F1 TNF-o (%53l , 4E4§ NO \PGE, F1 TNF-« 1Y
AU ARG P Y 1E B A2 FEOK . DT I B AR 0E I
VRS

AHFE T R £ TR £ 16 A< B 8 i i NO/
iNOS . PGE,/COX-2 FI TNF-o/ TNF-o 3 % , L4 K 11
il NO PGE, Fll TNF-o 55 48 4iF 20 Jfd [l 19 7 A=, #E
FgAni b BB R AE . XS R IR R &
1% TR 2 B HA HT AR A T B 4t B O To 8 1, AT
DIME R FE R AE I IEHT 5 25 0B IsORE, Sy G BRI K A
CURARIE L G TN

S 0k
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