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The Anti-inflammatory Effect of Cinnamomi Ramulus

Hi-Joon Park, Ji-Suk Lee, Jae-Dong Lee, Nam-Jae Kim, Ji-Hee Pyo, Jun-Mo Kang, Il-Hwan Choe,
Su-Young Kim, Bum-Sang Shim, Je-Hyun Lee, Sabina Lim

Research Group of Pain and Neuroscience in Vision2000 Project, East-West Medical Research
Institute, Kyung Hee University

Objectives : Cinnamomi Ramulus (CR), the young twig of Cinnamomum loureirii nees, has been used for treating
symptoms related to pain, rheumatic arthritis and inflammation in Korean herb medicine. This study was carried out to
investigate the anti-inflammatory effect of CR in vivo and in vitro.

Methods : Extracts of CR were prepared and the chemical components of the extracts were examined by gas
chromatography-mass spectrometry (GC-MS). The extracts were administrated to the rat paw edema model induced by
carrageenan to evaluate the anti-inflammatory effect of CR. The expressions of nitric oxide (NO), prostaglandin E2 (PGE2),
inducible nitric oxide synthase (iNOS) and cyclooxygenase (COX)-2 were also quantified in lipopolysaccharide (LPS)-
induced RAW 264.7 macrophages to survey the effect of CR in vitro. The main components were cinnamaldehyde and
coumarin.

Results : We examined the anti-inflammatory activity of the 80% ethanol extract of Cinnamomi Ramulus in vivo by using
carrageenan-induced rat paw edema model. Maximum inhibition of 54.91% was noted at the dose of 1000mg/kg after 2 hours
of drug administration in carrageenan-induced rat paw edema and this showed a potent anti-inflammatory effect.

Conclusions : The results showed that Cinnamomi Ramulus suppressed dose-dependently LPS-induced NO production in
RAW 264.7 macrophages and also decreased iNOS protein expression. Cinnamomi Ramulus also showed a significant
inhibitory effect in LPS-induced PGE2 production and COX-2 expression.

Key Words : Cinnamomi Ramulus, anti-inflammatory effect, carrageenan, rat paw edema, nitric oxide,
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Fig. 1. GC chromatogram of 80% ethanol extract of Cinnamomi Ramulus.
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Fig. 2. Mass spectrum of Cinnamaldehyde from Cinnamomi Ramulus at 445.152 sec.
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Fig. 3. Mass spectrum of Coumarin from Cinnamomi Ramulus at 563.452 sec.
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Table 1. Anti-inflammatory Effects of Cinnamomi Ramulus extract on Carrageenan-induced Rat Paw Edema.
G b Time course of swelling percentage(%)

TOUpS ose(mg/kg p.o.) I 3 3 n Shr
Control - 1293+ 4.50 86.82+ 9.40 99.34+ 7.35 116.76+ 8.07 107.43+ 7.38
S ) 200 11.87+4.00 50.84+ 8.45* 68.31+ 4.29** 8021+ 5.51%* 78.19+ 6.19%*

ampie (8.20) (41.44) (31.24) (31.30) 27.22)

S 1 500 16.41+ 3.80 40.63+ 7.78** 69.98+ 9.76* 77.73+ 9.27%* 78.64+ 7.60*

amp'e (<50) (53.20) (29.56) (33.43) (26.90)

Sampl 1,000 9.81+ 6.03 39.15+ 14.16** 60.11+9.21%* 76.31+ 4,89%** 70.81+ 4.67**

ample X (24.13) (54.91) (39.49) (34.64) (34.09)
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Fig. 4. Anti-inflammatory effects of Cinnamomi Ramulus extract at 200( x ), 500( A ), and 1000( &) mgkg on paw edema
induced by carrageenan. 4, edema induced by carrageenan alone (control group). *, p<0.05; **, p<0.01; ***, p<0.001

versus control group.
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Fig. 5. Effects of Cinnamomi Ramulus extract on NO production in LPS-induced RAW 264.7 cells. ###, p<0.001 versus blank

group; ***, p<0.001 versus control group.
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Fig. 6. Effects of Cinnamomi Ramulus extract on inhibition of PGE2 in LPS-induced RAW 264.7 cells.
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Fig. 7. Western blotting analysis of INOS expression in LPS-induced RAW 264.7 cells in the presence or absence of

Cinnamormi Ramulus extract.
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Fig. 8. Western blotting analysis of COX-2 expression in LPS-induced RAW 264.7 cells in the presence or absence of

Cinnamomi Ramulus extract.

o, AR A3 ¥ X BA ML sl &
o3 & ¢ 9

9% (Inflammation)& oj2] 7}z e
A W AR 29 124 B
Mol wHozs, AAE 93¢ 5
4 242 AASD £49 249 AL 5
BAQ 729 7)5¢ G2 B 22t @
ol ool 47IR Aa 2A7AA sEjsred), o
2% AWe 434 Aol o8l YR A2

—?L‘&L

Ao
g A
04%
3l
=
[<]

r_j";oNr*Oﬂ_,

g gl 4AN 5%, 2
254 59 290] ent

T dF 28R ogH oz FEAS", ki
B0, BREMBEY, B, BHEY gttt &
S5 L] WMol XS =, &
fiEe] Wl o dig) TR, @M AR
o Z&Ut et HiES dotm st shfEd]
el HAx2 AFstgon, EEEd e Az=z
ZIAZ T o A e Ho] E ) Bl Solrt
Ad, €& A2 Fo| & uf vl o] uhygi}
2 e, oA AP B & sHe e
N2 B F vt TRERE, "M Bk i
o] ARH BZF o] Fol) FIRS =FKIT A
dted WAtk Tha B R

 THRE R

147



(354 wztatelalalA] 267 A23(20059 6Y)

Mm#e] FABN o] F Akt Fphel =E2 = AV A
#59 A7ld] A& oo TG T A,
T4 EN PN 22 A9 de AHES
w7} eksla Abglo] F2ul, o] Abgol I zat
o S 5 o] 1A S3d u uiEe HA 5
H ottty goed, Welow EEES I
g ol g} g AR 22 Wdx FastA nast
o

olZ gt ol oJsle] HAFF, &GN, AA,
g, WA 59 ZAFAAT I, ER, BT
Z\i 5]

Wolg 7 nelste AR A7l 5 BAR
2 A e BEE AFE 33, Fh T2
A g HES 452 sn, @t FE A A
E FigE 9F2 Ngske B, 71¥e] F&3
RSl fig, fimstel ARzt FAEE fFrAlst=E
. &, 718o| BE3 Abgdo] S A
o, Aule] 2fo] W& ol H|Fo|
o2 X% gt JAE AASE
P 1S B Fe A 9Fes 4
o}, w3 BAGY F FA EZd vl &
ostel e ER s 718 &3Po] HHE ol
Ezo] Vehdtin B w &, RIS ERE
Faoll EE st kel AR, 48, W 1l F&H3)
ko] Bz 5o GBS Po] $83lu o,
FAQ Auto 2= HAM T, MBI, H
Ay 5 AR BERS Asde AW
3} % EENEEA Y EEAR % hEE A
g3t AW Fol AT,

A BAG g9 #AY AF2E, AAY
cinnamaldehyde A&l that A, AR 2eFA]
Qe Wl PAR g AR G AW &
& A AR F0 g AFrE ok e of
2 gwoz AANE Az A& AS AR ¥
g #Ftel 2 1A dig A7 ok Znd uprt
gol, & AFoME AA g FE2ES HY
2 Agsle] FlEld i = |84 =
E8 4GS U AR &

ot do oE
> o o o
2 M 3 L
Pl
Y tlo kv
1 3

=
30

[z
j =1
o]
=

=
<)
1348 gol

148

31, LPSE A2 RAW 264.7 A|ZolXe & &

g gohugn.

Al HE F49F 2Ue Aebide B4
AT e AEA SHAE 8 EFE 9o
£ 542 o187 ARoEY, Flblde HEFol

1y

A

X 32 LPSS ¥Fo 2 RFg fistedl, 14
A %7] BZ7]o|& histamine, 5-HT, kinin,
PAF 59| 240] Bi3hn, 142} ol 64127

#7] BZ7)o]& PG, superoxide anion, NO 5o°] #
dale Ao YA ok, & AY A3 AR F
ZE2S AT B3 AP e AA FEES F
3lA] & xR ¥Etd fod e FF 9
A £72 Jengeng, AR #2550 §89%

o el 29 BF7) Sl Az AR
AAel FAEZA D 29 Kool HAtstl
LPSZ &% 9% macrophage cell lineQ] RAW 264.7
AES ARsA AR F2ES AT T, 30
2o goir FaF 45 =HEZE NO, PGE2,
iNOS, COX-2¢] Aol vlx& Gl that] &2
. B AFolA o] &3 RAW 264.7 Al £ ]
AN EZEAN AEFRY ASHROEE A2
b S48 HT Rl YiEes A

e 239 %4 43S 99 /8

Z
@}
il
R otlo ox N
ox
ol

dl, LPS= B8 o8 £/
o] 4%A At A S fddle B2, g4
NEE AFee] IL-19) 2ulE fastd T
< 27|32, ZNEEQ TNF-a9] &
422712, PGE29) A4S F7HAA 433
Zg gutale Aoz 4EA .
25 24 ¢ YE A T R &
272 NOE T 719 A& o] Foj7 o § Bry e
free radical2 =9 @79 th2 free radicalo|\} 5
& 44 veaie, duER ARAGAA, 3
54, d9zd S| A W ZAgd BAste &
Azso AN F WAz} HAAE 2 A
AL TN AAEEE ol ARl L-arginine 2

ZEE NOE dAsle A E 4 (nitric oxidase,

>

=



NOS)= A F 7= EFdch AE o &4
23 A28e] NOE AAsH= constitutive NOS
(cNOS)& €% F9 25l o &gstd A
¥ 54 #=5+¥ inducible NOS (iNOS)7} 9=
o], cNOSd| 93] AFd NO& A AAgEH =2 3
42 3 WA Eo M= R FE-g st vt
H, INOS] oz HFo 2 JFE NOe 23 & &
I7e SHWHED R FEITH. o]F NOS 5
INOSS 213 NO 44o] Az z Bovl s
A7} interferon-y (IFN-y) ¥+ lipopolysaccharide
(LPS)e] &A=& w7 H9 inducible NOS (iNOS)
7} s o] ko] NOE AAsH s, Hgos
A" NO= 45N EF 2 283t TNF, IL-
1 9 IL-6 F pro-inflammatory cytokine %l ol
gt COX-2¢} 22 AFmiNE4 & 3 Absle 3}
=3 By whgZ op|go 2N Z4F 9N FIe

LA T T,

o 3
2 AANAE F2
Qo o = N

g,

£ AgelA NO A48 LPST A3 thzTol
vate] AR FEEE 20,50, 100ug/nl 2 223 +
A = dEHo R fof3tA T 2
i, AA FE2E AHeld o3 NOY A4 A7}
iNOSS] Ao 7]0g AJA &137] 93l
Western blotting . 2 #-43t Az} LPS| 9J3) Z7}
H iINOS9| Wdo| AR F2E Azl s Zas)
ol AR F2E9] FE7F /184S INOSe| T
o] @A atA Fashe Ao Uehyth

phospholipase A2, COX % hydroperoxidase”} e
St 49 Akl 93 A =Eu, PGE:x=
#HZ AT o, 5, AEANE, @Y 2
FAAYANAM 5PH o2 Yevde 124 W3 §

2HelE 9 109 AA Y PG &) A A7F  (355)

o #Astn 3T, COXE arachidonic acidE
PGoE HZAF&= 84EA, COX-17} COX-2&2
FEo Ay - A 2104 & dF 5 o
£o] AxoA LdHY, IS -] 9%
PG &4l #ost= COX-17 2], 54 Al FojA]
4 259 98 frEse COX-2& PG A9

]

=

#ofate}, COX-29 &) FYH = PG & 53, 9
7 2 WY BT o) 3 YL =9
=

£ 28 o) PGE: A4-& LPSH A 2] & th 22
H)gle] AR F2E-5 50, 100, 150ug/nlZ 2] a
ToA PGE: BAo] & oj&H oz {93l 7
EnxciSi i

a3 AA FEE Ao 9% PGE:9] A4 o
A7} COX-29] AAof 7113k AR &la}r] st
o] Western blotting© 2 ¥23 A3} LPSo| 23]
F7Hd COX-29) &do] AR F2E Ao o3
Zad AA FEEY w2l S7ME4E C0X2
o] wtgo] AA s 2Hashe Ao ® et

243 27, AA F252 7lEPd 34 34
d BdoA FAES A 29 292 e
3, LPSZ #2]3 RAW 264.7 A Zo|x NO
PGE: A& 2A)3tx, INOS 2 COX-29] 4L
A A H T

o]’}e] A= AR FEE0| LPS 54 45
g4 NO, PGEz, iNOS, COX-29} #3o] 91&
AABRE RAoln, fod &d &} 9leS B
FE AR, olgd AAe gd e FrlElx
BHAS N ETG 454 g AXE 34T 5.

Ae 7He8 e B FE Jlog Algdn

tlo o

4 E

grelgtd o 2 FHEAL, BASEIR S &%) 9
T AAS 9 8HE AE}) 4% skebd &
T FAEE 2d7) LPSE 23 RAW 264.7 A2
Aol gd g AAE 53t gy 2o 48
< At

149



(356) jgerelets]A] A|26¥ 2220053 69)

. PGE: A& AA

3 2 g AR AR
o etE —’F% 94 Z4 Ho] cinnemaldehyde}
5\’1

2 wdolisl 29 A%
B AT P 7e A
b vz vl §9)

LPSEE A2|g 2zl vlsty
AA %%% Aol A NO 80| Tk o &
Aoz FoAA A askact.

F2E AP TAA 79
4 lE PGE: 4 A3 275 Jepliict.

. iNOS @ COX-29] &&o] AR FZF Al

o)) @A A Aadol IF AT

ol4¥e) Az A7} INOS 2 COX-29] BHL

722713 NO$} PGE29] A&

A Ete B &

It Yee BoFE Aoz olyF A FY
e AANE 249 N2 FI95SE MY b
AL AABlE Aoz AFRE

ATEs

[e°]

150

EHE R WEARR. Al sOtEFEARS
&), 1982:91.

BAL M. PUBRPEERE. B ILARRMER
fl AR . 2000:341.

ANR. AAYFEES. A& FEEWAL
1988:518-9.
RECHEE-C R SE SRR

A}, 2004:126-9.

Az, grekeke|dt A2 dEY. 2001:66-7.
KBS 1%, FNEREE. AT o) A HiER b
PERIol BEE BIZE( ). tighExe3]=]. 2000,
15(2):45-55.

2o HEA, A48, AEA,
& ﬂ‘ihﬂ«l g 2dE8d. A
2001; 32(4):257-68.

53,

nﬁ
°H1

. q
A,

42
-L?L'

2
AR, °ls

ERR:sE s el

10.

1.

12.

13.

14,

15.

16.

17.

18.

19.
20.

mouse2] LPSFAZE Bitis 5 MRS R e
of HxE ¥E I A, 2001;
18(1):100-112.

HEE, =94, BEY, A4
ikol AR LPSTHE BRki%
2y 8l niAe E
1998;4(1):35-48.

Storck M, Schilling M, Burkhardt K, Prestel
R, Abendroth D, Hammer C. Production of

e
B R
GEEELEEE

proinflammatory cytokines and adhesion
molecules in ex-vivo xenogeneic kidney
perfusion. Transpl Int. 1994;7(Suppl1).647-9.
Fox JB, Doerr RC, Lakritz L. Interaction
between sample preparation techniques and
three methods of nitrite determination. J
Assoc Off Anal Chem. 1982;65(3):690-5.
Shen Q, Chen F, Luo J. Comparison studies
on chemical constituents of essential oil from
Ramulus Cinnamomi and Cortex Cinna-
momi by GC-MS. Zhong Yao Cai. 2002;
25 (4):257-8.

ZEM B, PURPEGIIEER . BEETR
B RARE. 1999:980-2.

Shin KH, Chi HJ. Biological Activity of
Natural Coumarins. Kor. J. Pharmacog.
1979;10(1):1-8.

Robbins SL, Kumar V, Cotran RS. Patho -
logic basis of disease. Philadelphia: W. B.
Saunders Co. 1994:51-92.

HE. FAFTE TG A& AT
1995:413, 529-36.

ENE. BREEE. L AREE T,
1991:248-55.

ARA. Azezt AMg:5de
1991:459.

FESRIE. M. A& L FAE 1992:168.
R 48 B AKERN. A BAL
1994:376-82.

1o

a7

P



21

22.

23.

24.

25,
26,

27.

28.

29,

30.

31.

32.

SRR, & ER T, B R EE.
1950:30-9.
FHROE, AEHEEE. A g 23
1983:480-1,

PRER. ST EEH. doat: ARG St
1988:171.

miEdE, HEERIRRZ. Jba bR
Wik, 1991:502-11.

EOE. B, A& ). 1976:356-8.
TR SR R PRI O D
BB R B &t 1997:38-40.
HAY, . AAE FH4 12 g9
Bx83]1], 1996;11(2):115-34.

AP, o]FF, AN, AR ZA] mEro]
A T3 Collagens #HHA] Ao 1]
© . A g A,
1994;4(1):121-33.

‘rr7g-zr /\]a:}q] ZJA%J o]z"v 71@/‘* Bﬂ
S23 NI 7HAA o] FrlEol= #AA
9 Human Monocyte®] IL-8¢]] u]x]= of &},
A el 321835 %] 11995;5(1):79-92.
ST, AR, o7 AXEHB AF
TEY ARG A A L A
o mAs 43 oiairelera] A 1995;16

Bonney RJ, Gery I, Lin TY, Meyenhofer MF,
Acevedo W, Davies P. Mononuclear phago-
cytes from carrageenan-induce granulomas.
Isolation, cultivation, and characterization. J
Exp Med. 1978;148 (1):261-75.

Salvemini D, Wang ZQ, Wyatt PS, Bourdon
DM, Marino MH, Manning PT, Curric MG.
Nitric oxide: a key mediator in the early and
late phase of carrageenan-induced rat paw
inflammation. Brit. J. Pharmacol. 1996 ; 118
:829-38.

33.

34,

35.

36.

37.

38,

39.

40.

9512 9 109 AR B T BP A7F (35D

BFE. YA o ILES JEEY 71HAA
NO<9| & g 1¢jelghsl=). 2001;13
(3):274-17.

Matsukawa A, Ohkawara S, Maeda T,
Takagi K, Yoshinaga M. Production of IL-1
and IL-1 receptor antagonist and the
pathological significance in lipopolys -
accharideinduced arthritis. Clin Exp
Immunol. 1993;93(2):206-11.

Moncada S, Palmer RMJ, Higgs EA. Nitric
Oxide: physiology, pathophysiology, and
pharmacology. Pharmacol Rev. 1991;43:109-
42.

Wink DA, Mitchell JB. Chemical biology of
nitric oxide: Insights into regulatory,
cytotoxic, and cytoprotective mechanisms of
nitric oxide. Free Radic Biol Med. 1998:25
(4-5):434-56.

Liang YC, Huang YT, Tsai SH, Lin-Shiau
SY, Chen CF, Lin JK. Suppression of
inducible cyclooxygenase and inducible
nitric oxide synthase by apigenin and related
flavonoids in mouse macrophages.
Carcinogenesis. 1999;20(10):1945-52.
Miyasaka N, Hirata Y. Nitric oxide and
arthritides. Life Sci.
1997;61(21):2073-81.

Sin GM, Park YM, Kim IT, Hong SP, Lee
GT, Hong JP. In vitro Antiinflammatory

inflammatory

Murine
Marcrophage Raw 264.7 Cells. Kor. J.
Pharmacogn. 2003;34(3):223-7.

Martel-Pelletier J, Pelletier JP, Fahmi H.

Cyclooxygenase-2 and prostaglandins in

Activity of Amygdalin in

articular tissues. Semin Arthritis Rheum.
2003;33(3):155-67.

151



