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ABSTRACT. In this study, the extract of Cinnamomum yabunikkei leaves were investigated for the anti-inflammatory and anti-
oxidative activities and their active constituents were identified. In the anti-inflammatory tests using LPS-stimulated RAW 264.7
cells, the ethyl acetate (EtOAc) fraction inhibited the production of nitric oxide (NO) without causing cell toxicity. In addition,
the EtOAc fraction reduced expression of iNOS protein and production of pro-inflammatory cytokines (TNF-a, IL-1B). Upon the
anti-oxidative studies by DPPH and ABTS" radicals, potent radical scavenging activities were observed in the EtOAc fraction.
Five phytochemicals were isolated from the extract of C. yabunikkei leaves; (4S,5R)-4-hydroxy-5-isopropyl-2-methylcyclohex-2-
enone (1), methoxy-(3,5-dimethoxy-4-hydroxyphenyl)ethanediol (2), afzelin (3), nicotiflorine (4) and narcissin (5). As far as we
know, compounds 1-5 were isolated for the first time from this plant. In the anti-inflammatory tests for the isolates, compound 1,
3, 4 and 5 were determined to decrease NO production without causing cell toxicity. Furthermore, compound 1 reduced expres-
sion of iNOS protein and exhibited potent inhibitory activities of pro-inflammatory cytokines (TNF-a, IL-1f, IL-6). Based on
these results, it was suggested that the extract and isolated compounds from C. yabunikkei leaves could be potentially applicable
as natural source for pharmaceutical and/or cosmetic ingredients.
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2249 &4, FHES 59 ArtHgdets fdstez
ASH-SS 2dste Aol wfg- Fasteh’ A2}
AW =421 lipopolysaccharide (LPS)2] =& vhow &

ZH-3-3} ] &9 nitric oxide (NO)@} interleukin (IL)-6, IL-
1B, tumor necrosis factor (TNF)-a 52| HAZA] Alo]E7}
0l9] BH|E S x3tr}’ ¢ ZAte o] A] inducible nitric oxide
synthase (iNOS)ol| ]3] A4 H 7 =3F NO= H5 "7l &
A9 e FXst] A5 A7 Aem oy
A Utk A EFR] IL-6= A &4 Zhd o) digh &
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(07} T = o] A=Y superoxide anion radical (-Oy),
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AU (Cinnamomum yabunikkei)= 5L} 5~} (Lauraceae)
o] &38t= U= Wa/d o] AstaLl 5717F B A At A
Aol 2 Apetet. ghay, F=, vk, g2 ol sl qlom
= o A= Mepd = 9 Ao Fskar ok A

Hbark)e] = FEEF o2& FE=0f tsir=

o
:

Tl

Y

5ol & A 912 cinnamic acid, cinnamaldehyde
R4 BA0] B o] ek Eak AT of
A (essential 0il)S] v|W F§537} 3o+ A7} HI1Y
N a8y oA 7kA] AU Q) (leaves) S THAMC 2
Aat= Hug vyl glong B Ao =

P BSS FAsL, AR

:10 30, o 1o n® 'hj

o T fo o b

d HHEI ox
lo AL
ot

=)

-

N

off ol
PrL

[e)

o HO [ Q = off o2

Hr

RO
)
re
Bl
il
2
o
_?L
2
v

>
ot

Al2F R 717

NRo) 2%, ) B @ oo A48E gulse
Merck 3t 2k A2 AHE-5HATE Medium pressure liquid
chromatography (MPLC, Biotage Co.)oll= KP-C18-HS (Biotage
Co.) A9, vacuum liquid chromatography (VLC)o{|+= silica
gel (0.002-0.025 mm, Sigma Co.)& A8-3}% 31, gel filtration
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GE healthcare Co.)S AH&31 Gt L2 E4S 93) nuclear
magnetic resonance (NMR)= JNM-ECX 400 (FT-NMR system,
ZEOL, Japan)2- ©|-83}31 21, NMR =7 8-ujj+= CIL (USA)
©] NMR Z& gujj ¢l CDCl;, CD;ODS A-8-3} 1t
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EtOAc £8& 5.0 g& A upet «A8 o= A 23t
517] 9|5ko] MPLCZ A}&5}9.0.1, Hy0-MeOH (10-100%)
9] 815 gradient TAOF ZF 40 mLA &E35}0] & 48
Mol HIES AJrhEEE MPI-48). H3E MPIS
(170.0 mg)-2 Sephadex LH-20 28 3 2u}& 7 &}u|(CHCL:
MeOH = 10 : )& 435} 3}HE 2 (165 mg)E Elom,
MP19 (160.1 mg) =3} Sephadex LH-20 2 A ZulE 1
2}](CHCL; : MeOH = 15 : )& E3}o] 3132 1 (1.1 mg)T}
s}al = 2 (12.6 mg)S £2]3t9th 271402 EtOAc 2
38 54 g VLCE $35}% 2.1, n-Hex-EtOAc (0-100%),
EtOAc-MeOH (0-50%)2] 41| S A4S 5%%] zo]i= uf
Ho @ 7k 300 mLY §&3to] F 32709 BIES A
thE3 & VI-32). 235 V8 (111.7 mg)S Sephadex LH-
20 A% F2u}E 2ty (CHCL : MeOH = 40 : )& 43
ako] 370 HEER UR9laL, 11 5 V83 (50.8 meyE
S 27108 AEste] 3= 1 (9.7 mgyE ATt
V23 (496. 8 mg), V25 (527.0 mg) I V26 (500.0 mg)-2 Sephadex
LH-20 28 3 2ubE78(H,0 : MeOH = 1 : hE £3}9]
3IRHE 3 (8.5 mg), BFehE 4 219 mg) U 31gHE 5 (4.1 mgE
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A 328} &F. Murine macrophage cell line®] RAW 264.7 cell->
American Type Cell Culture (ATCC, USA)Z F-g] £-9F dtol
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100 U/mL penicillin, 100 pg/mL streptomycin 2 10% fetal bovine
serum (FBS, GIBCO Inc., USA)©] &85 Dulbecco’s modified
Eagle’s medium (DMEM, GIBCO Inc., USA) "X & A&
glo] 37°C, 5% CO, 27|04 vjefstalon, 2-3 0
o W14 Al sk

NO A A &A4. 24 well plateo] 2 x 10° cells/well 2
MEZE B33 37 °C, 5% CO, 271310l A 18 h vjqF &
WAE AASGT | pginLe] LPSE E3kel wjx) 2
Wt T A RE FEHa 72k W7)sle] 24 h vjokat gt
o] 5 A aZHl%F A5l 100 uLe} Griess A|2H(1% sulfanilamide,
0.1% naphthylethylenediamine in 2.5% phosphoric acid) 100 pLE-
=3F3tod 96 well plateof| 4] 10 min 5-¢F HH-g- A]X1 5= 540 nmo]]

-1 :é;sﬂ-EE_ 3;@]3}0:11:} }%JHE] NOQJ ool:% Griess /\] ok.g.
&5to] Alzzuj Y Fofl EASHH=E NOy 9| FEj= 57
11, sodium nitrite (NaNO,)E standard2 A}-8-3}o] A
beieh.

Western Blot Analysis. 60 mm disho]] 9 x 10° cells/dish=2
N ES BZBET37°C, 5% CO, 273kl 4] 18 h ujoF &
v} 2] 2 A A5k | pg/mLe] LPSE g5 HjA| 2 w.gh

ARE FEEE 247 A7ksko] 24 h wjkatsic). o) %
wjx|2 A75t3 PBSE AM|X3F %, RIPA buffer (Sigma,
USA)E ©]-&3]] 4°C, overnight & 2 lysis A| 7] & A2 7]
(15,000 rpm, 15 min, 4°C)3to] Thalal Ap=alul Kajsielct.
el 2] === bovine serum albumin (BSA)S E&EO &
Bradford A]2F(BIO-RAD, USA)S Al-&3}o] A&Fstich
A eFat Thal 218 8-12%2] SDS-polyacrylamide gelof] Z17]
%53}l polyvinylidene difluoride (PVDF) membraneo]] %

Al Zct ezl o] Z o]= membrane2 5% skim milkS
3233 TTBS (0.1% Tween 20, Tris-buffered saline)o]] &

/&-2-0] 4] 2 h blocking A|71 5, 12} 3FA| e} WH-g-A| AT} 11}
3}A ¥F-8-2 iNOS antibody (1 : 1,000, SantaCruze, USA), B-actin
antibody clone AC-74 (1 : 20,000, Sigma, USA)E- |25} %]

4°Co]| 4] ovemight HF-3-A| Zi T} 1?1} A Bk-2-0] E membrane

2 TTBS &9 0 7 53] A& &, peroxidase-conjugated 22}
3JA(1 : 5,000 E= 1 : 20,000, SantaCruze, USA)L} AF-2-0] 4]
Uhykg A171 5], TTBS g0 2 53] A 2aholc. el 4o
WESTA NOVA 2.0 (Cyanagen, Italy) -2 0] &3] ECL 7] 41}
1S 2] 7] &, Chemidoc (Fusion solo, VILBER LOURMAT,
olgalo] Zt7he] gl WA HES HAlel

ol o ©o
of 32 o

o

Germany)<
Atk
AAFA Ao EFFQU(TNF-0, IL-1B, TL-6) A4 A &A.
24 well plateo]] 2 x 10° cells/well2 N ZE B33} 37°C
5% COy 271 BFol| 4] 18 h o 3 1) 2] = R 4 5FSITh. | pgmL
O] LPSE x3tot= MiA = ue F, A 5E s 7}
7k 24 7tsko] 24 h w st STt o] % A 22 vl F A5 A o] A}
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o] & 719l AJA] S-S sandwich enzyme-linked immunosorbent
assay (ELISA) kitE o|-&3}o] A=s}l9 2, TNF-0. ELISA
kit (Invitrogen, USA), IL-1p ELISA kit (R&D Systems, USA),
IL-6 ELISA kit (Invitrogen, USA)E A3} T}. Standardo]|
ot EETA P ghE 099 o] 4ol g,

A EZ=A FH7HMTT Assay). MTT assay~= RAW 264.7
M EZZ 24 well plateo] 2 x 10° cells/well & 3311 37 °C,
5% CO, 2715}o] 4] 18 h Zuljof &, LPSOt AR & w2
SAloll A 2jsto] 24 h ufj s o] % 500 pgmLe] FE=
MTT (3+(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide)
= H7bsto] 37°Co A 3-4 h 5 HEAIX] &, MTT 8-4-%
AASHAT o7]o] DMSOE 7hste] Abo}glis A e}
5ot A7l formazan A EE 83 A| 7] 570 nmof| A
FHEE 245te] AE AZEONS At

HE 4 EgExolE F &4, T
Folin-Deinis %> 38313131
100 uLoj] 5= 900 uL 2} Folin-Ciocalteu’s phenol reagent
100 L& 7}sto] /204l 3 min 7F REZ-A|ZA T o] 7] o
7% (W/v) NazCO3 -9 200 uLo} 2522 700 pL2 7}5}o]
Moo 4] 1 huESAI 7] F 700 nmol 4 B S 245}
th £EE4 4 gallic acidE 0]-§519 o ke &
AR AT T 5 Belais B 759

o 1w

Zelv=
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e o ¥R

T
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4-S. Dayis 59] 438 9 0510
Loj ethylene glycol 150 pL2} 0.1 N NaOH

2ol A 1h BEEAIZ] £ 420 nmof| A &
F=E 2459 c. 2FE L querceting ©]-8-314]
% ZetR o= g

K
5

g st

DPPH ozt 27 4. 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) 2}t]Z 47 B4 41318 Blois WS 5835191
96 well plated]| FE=HZ 3] A3 A&7 &8 20 uLe} 02 mM
DPPH £ 180 uLg &5}3to] A2 A 10 min 7+ ¥Hg-

A7, 515 nmell 4 FES 24tk 2 AR e] 47
24 (scavenging activity) ‘ﬂiv‘i— 0] 50%%Y W] 2] H%=(SCso) =
AR o oA RIS ZE butylated hydroxytoluene
(BHT)= AHg-3h%iTt.

ABTS' 2tz &4 &H4. 2,2’-Azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS) ofolL gt &~A AL Re 59
5o 0 2519 31, 7.4 mM ABTSS} 2.6 mM potassium
persulfate S Ek5}e] A1 9 ohol4] 16 h 5t ¥HEA]7
ABTS' 2}t) 22 F A A 7T} o] BHL of|et-e g 3]415}0]
700 nmoj| Al FLE7} 0.78 + 0.027} HEE sto] AF 9|
AHE-3L T 96 well plateo]] T EEHE F| AT AR Lo
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20 pLok ABTS+ 69 180 uLE S0 AF2ofl 4] 15 min e & 54 Ao et eAbE o= £2]510] n-Hex
ZF BES A7) %, 700 nmo]| A EF =S ZA 51l 2 A] EtOAc, n-BuOH ¥ H,0 B3 E& Aich &
=2 9] A7 &A](scavenging activity) HE-8-0] 50%< w9 Eof th3le] 100 ug/mLe] ‘s =2 NO A=
EE(SCs) S A4S o OFA T 270 2= BHTE A 3}, 70% o ehe FE5, n-Hex W EtOAc 23] E0] 4 NO

&3t A A S Helon, 11 F EtOAc El%% LE
EAo] Uepdth 3712 0 & EtOAc B &9 H=5 20
A3 aF -80 ug/mLE sfof A7SH i, AUt 9! EtOAc &8
=2 80 pg/mL o]3te] FEo A Ao ik 54 glo]
MELIT A FE22 3 S0 2222 &E Y NO9 AL B & o9& o0& FFAAF AL ICs 4He 282
NO B4 A 4. AU+ A =25 4 F44E & ng/mLE 21 =] I Th(Fig. 1).
o 28E0 3 E4-E gelsty] Yl vk A A iNOS g W@ A 4. A AN2E7} interferon-y
¢l RAW 264.7 A|32E o]-8-35to] NO A4 A S4& = 1= LPSo|| 93l A=d uf iNOS7} & = o] E2 <2
Aokt 1% S0 Al Z oo 2R 5t Wesa=m NOE AAstA =i 4582 miiEd &S st
ZH 47 LPS= A A 2 = el Gt& AF=5}o] TNF-o, 5113} 7ol gt AFuk-gof Tojat= B2l INOSe) W
IL-1B, IL-69F - H57d Aol 271159 EH|E FXl6t S Western blot 4oz A3t Ay}, AYdupt
™ NO&| thgf Aol TofsHA Eo] s5=0f Ag 2]l 4 EtOAc EYE2 INOS T Ao H S 5= o|&F o=
5 zefstchar dejA okt Az 9 Bagh gy AR A7l = &7 918l m, o= NO g o] A==
A& 70% oeh&E o] &sto] FEe o dojzl =& AT} AR Ao & Uebd-E Iskth(Fig. 2).
(A) BNO production (%) B Cell viability (%)
100 100
;\;\ %% /?
T 80 f X £ 80 <
2 k% &
S = =
S 60 [ 60 3
= <
2 =
g 40 40 =
4 K% ©
20 i . 20
o Lol a B e 0
LPS (1 pg/mL) + + + + +
Sample (100 pg/mL) - - Extract n-Hex EtOAc n-BuOH H,O
3B) 120 ¢ ®=NO production (%) W Cell viability (%) _ 5
x 1 -
< 100 + w110 R
S X
5 o<
2 60 | 160 =
= <
e Hk S
= 40 140 3
2 - N 8
Am
0 | EEw ) . ) 0

LPS (1 pg/mL) -
EtOAc Fr. (ng/mL) - - 20 40 60 80

Figure 1. Effects of extract, solvent fractions (A) and EtOAc fraction (B) from C. yabunikkei leaves on NO production and cell viability
in LPS-stimulated RAW 264.7 cells. The cells were stimulated with 1 pg/mL of LPS only, or with LPS plus extract and solvent fractions
from C. yabunikkei leaves for 24 h. The data represent the mean + SD of triplicate experiments. *p < 0.05; **p < 0.01
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oty 9l RALSE S AR 19

B-actin (42 kD) «om— S e D SN  am—

£ 100
3
£~ 80
all=
wn =
o <9
E:;. 60
T3 4
E 20
D
e~

0

LPS (1 pg/mL) - +

EtOAc Fr. (ng/mL) - -

Figure 2. Effects of EtOAc fraction from C. yabunikkei leaves on level of iNOS protein expression in LPS-stimulated RAW 264.7 cells.
The cells were stimulated 1 pg/mL of LPS only, or with LPS plus EtOAc fraction from C. yabunikkei leaves for 24 h. The iNOS protein

levels in each sample was normalized to the quantity of B-actin.

(A) 100 |
80 |
60 |
40 |

20

TNF-a production (%)

*
* 3%

0 L
LPS (1 pg/mL) - +
EtOAc Fr. (ug/mL) - -
(B) 100 f
80
60
40 |
20 |

IL-1pB production (%)

0 -

*
*3%
. -
+ + +
20 40 60 80
*%
£

L L i . mew

LPS (1 pg/mL) -
EtOAc Fr. (ung/mL) - -

+

+ + + +
20 40 60 80

Figure 3. Effects of EtOAc fraction from C. yabunikkei leaves on TNF-a (A) and IL-1f (B) production in LPS-stimulated RAW 264.7
cells. The cells were stimulated 1 pg/mL of LPS only, or with LPS plus EtOAc fraction from C. yabunikkei leaves for 24 h. The data
represent the mean + SD of triplicate experiments. *p < 0.05; **p < 0.01

AG54 AHo|EHA(TNF-0, IL-1) B4 14 4. 4
YRR 9 BOAC B89 271291 9 B4 78S o
517] 913 ELISA kit o] §-5te] AAZA Ao =7}l
A oA S 24Tk 1 ATk WS 9 BOA
28] 80| TNF-u 2 IL-1p2] A& 55 JEH 0T g
A7 EI7E 982 Blsh e ThFig. 3).

HELIR o &= 3 S0 22 =2 it 2y
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S e 2Asdt & Zeus B wllic acidS
REEBAR YR ojgolo] 22E 9 o) $IBo
=% 1 g 31T Q= gallic acid®] 9F(GAE, gallic acid
equivalent) 0.2 FAFSIG oW, & ZTfRLo|E FFHFS
A2 TS ol gt TF 1 gD
= quercetin®] F(QE, quercetin equivalent) > 2
gtk 58 9 SA4E S 2YE] diE F =
s, ESt ot g 34 23}, EtOAc £8+E0]
M B2 E29=s(61.7mg/lg GAE) 9 ZefhElcol=
(51.0 mg/g QE)YE T3tal 52 Slst A th(Fig 4).
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(A) 80
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2= 27.6

£3

s e i 14.8

= § 20

O 1 1 1 1 -

Extract n-Hex EtOAc n-BuOH H,0

(B) 80

E 60 51.0

=

Sa a0 | 35.1

20

g & 19.2

z E 20

E J 2.4

]

E 0 L 1 L e
Extract n-Hex EtOAc n-BuOH H,0

Figure 4. Total polyphenol contents (A) and total flavonoid contents (B) of extract and solvent fractions from C. yabunikkei leaves.

The data represent the mean + SD of triplicate experiments.

DPPH & ABTS' g}t]zt 47 84. DPPHE H] .4 <l
o hydrazyl 2ol g SRHER A, AHS} 7143 g

04 %732 hydrazin® 2 ¥ 2% DPPH &9} o] & o]
Wi A% 2280 ooz 47 B4 ZH¥ oA
DPPH £ 9] &3 % H3ILE FA5l= HHo|
o7 o)X Qith E3F ABTS'E 0] 83} 3} 5-9]
=22 potassium persulfate@}2] HF-S-of| oJ&l AJA]=El ABTS*

£-2) 2heizo] gHAksl BAof ole A7 Hof 2hrjz Sho
Aol HZMo| gMEL= AL o] g3t By o|tt DPPH

assay®} THR7 LA 2 Q19121Q] el 2e A ASHS 21 7]
Zto| F& 20|, DPPH 2tt|Z A| A5} 122 ol A
g Hole o g delA Qioh” YU o &5
4 gu 23] Zof tj$k DPPH 2to]Z &7 &4 A9 21,
EtOAc ¥ n-BuOH 3 =9] SCso ko] Z+2zF 112.1, 219.0
pg/mLE o 22l BHT (267.2 pg/mL) R} 2oz &7
gAlo] &3 FHelstith E3F ABTS' 2ozt 4 A
2 A9 21, EtOAc 8 E0A Sp3t 2oz 224
& UEt lth(Fig. S, Table 1).
MELLSE oM 2E2lE etEe 1 53
Fd 2 FAkst G50l S YU ¢ BtOAc £
Eof tjall MPLC, VLC % Sephadex LH-20 A& I Z2ul&

“eku] & Sstol A9 SRS Belshgl, olS H
BC NMRE o] g3fo] el xs Q?ﬁ}‘i‘i‘:}(supportmg
information). 3}3HE 12 P*CNMR A E 2 B4 A} 107 2]
carbon ¥ A& 213} 0™ 1 3 520042 W E F3
carbonyl 7| 7} Q13- o4 3FSiTh 8¢ 143.1 & 137.49] )
A5 8l shue) oS AT o] e FRlskA AL, o 64.49]
W3 47124 ESL 2 OHY 7 AakEol 98g 3kl
39Tk 'H NMR 23 E 3 oj A] 84 0.95 (3H, d, J = 6.4 Hz),
1.02 (3H, d, J= 6.4 Hz), 1.78 (3H, brs) T| 3.9 LGS &
3l 3702] methyl7] & &¢lstg o, 0|58 £35te] &
e Eg FFHE 12 (4S, 5R)-4-hydroxy-5-isopropyl-2-
methylcyclohex-2-enone ©. 2 &1 &| ¢t} 3}3HE 2= 1C
NMR 24] 23} )59l 37e] 928 waeto] % 879
carbon I FE &Q15lF 0w, T = 8¢ 55.7 ¥ 5699 13
o} 'TH NMR A 2] E o] 4]  3.85 (9H, overlapped) 7] 7.2
AEBZE 58 Z3) 3719 methoxy”| S &-2l5} 9 T). 6u 6.66
(H, 99] 32 A7 5C NMR Hlo]El & F35tof
A FZ2] aromatic ring2] proton .2 oAk} o o] &
dlo|E & Hhg o2 E3*S 53) 3HE 2+= methoxy-(3,5-
dimethoxy-4-hydroxyphenyl)ethanediol 2 &+91 =] ¢l t}. 3}t
£ 32 BCNMR A" E oA A<l 272 Z3slo] &
197}9] carbon 7 27} FAE 9o, B ringo] <l
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=
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Figure 5. DPPH (A) and ABTS" (B) radical scavenging activities of extract and solvent fractions from C. yabunikkei leaves. The data
are expressed as a percentage of control and represent the mean + SD of triplicate experiments.

Table 1. SCsy Values of Extract and Solvent Fractions from C. ocH OH
e A . . 3
yabyr{zlfkez Leaves on DPPH and ABTS" Radical Scavenging o H,CO OH Ho ° O
Activities O
SCso" (ng/mL) DPPH radical ABTS radical OH Ho L. I ‘h%
Extract >400 115.7 : OH
n-Hex >400 178.5 1 2
EtOAc 112.1 26.0 OCH,
1n-BuOH 219.0 75.6 O o
H,O >400 248.4 O | oH
BHT 267.2 8.4 M7 57 on
DS scavenging concentration for 50% of radical o o
HO
HO OH
5

gt oo = v A d A olet o 45 At ou 6.82 (2H, d, 4
J=87Hz) ¥ 85 7.65(2H, d, J= 8.7 Hz)®] T3 = A& Figure 6. Isolated compounds 1-5 from C. yabunikkei leaves.
ortho-coupling2- 3131 Q= A 4L% 2] aromatic proton®] ™,
31 6.06 (1H, d, /=23 Hz) ¥ 64 623 (1H, d, J=23 Hz)®] 3| =

= A& meta-coupling 3}1l 1= aromatic proton Y-S O-o-L-thamnopyranoside) © & 2= ¢t} 35HE 4= 'H
stolalgiet. w3k 6y 526 (IH, d,J= 1.8 Hz) @ ;081 GH,d, 2 3C NMR 5.4 27}, 51318 37} GAF5H SL20] p-form
J =55 Hz) 935 B3 ZA3= o] e 3ol a-forme o gedol g 7 ¥ AdE o] & Aol oA dstie
rhamnopyranosided 7 o2} Al o, o] & Hlo|EHE o, 23528 E3) nicotiflorine (kaempferol-3-O-rutinoside)
Hlglo 2 1328 B4 3}5HE 32 afzerin (kaempferol 3- © 2 ol x| Qi) SHEHE 5= 85 3.84 (BH, s) & ¢ 56.99]
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Figure 7. Effects of isolated compound 1 from C. yabunikkei leaves on NO production and cell viability in LPS-stimulated RAW 264.7
cells. The cells were stimulated with 1 pg/mL of LPS only, or with LPS plus compound 1 from C. yabunikkei leaves for 24 h. The
data represent the mean + SD of triplicate experiments. *p < 0.05; **p < 0.01
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Figure 8. Effects of isolated compound 1 from C. yabunikkei leaves on levels of iNOS protein expression in LPS-stimulated RAW
264.7 cells. The cells were stimulated 1 pg/mL of LPS only, or with LPS plus compound 1 from C. yabunikkei leaves for 24 h. the
iNOS protein levels in each sample was normalized to the quantity of B-actin.

Journal of the Korean Chemical Society



100

(A)

TNF-a production (%)

A A PAbet 2 AR 23

80
60 |
40
20
0 . . . . .

LPS (1 pg/mL)
Compound 1 (pM) - -

B) 100 |

IL-1B production (%)

50 100 200 400

80
60
40 t
20
) . . . . _ mm

LPS (1 pg/mL) - +
Compound 1 (uM) - -

(©) 100 }
80

IL-6 production (%)

LPS (1 pg/mL) - +
Compound 1 (uM) - -

60 t
40 t
20 t
0 . . . .

50 100 200 400

Figure 9. Effects of isolated compound 1 from C. yabunikkei leaves on TNF-a (A), IL-1p (B) and IL-6 (C) production in LPS-stim-
ulated RAW 264.7 cells. The cells were stimulated 1 pg/mL of LPS only, or with LPS plus compound 1 from C. yabunikkei leaves
for 24 h. The data represent the mean £ SD of triplicate experiments. *p < 0.05; **p < 0.01
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