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This study was performed to evaluate the anti-inflammatory and antioxidant activities of methanol
extract from natural products. Cell viability was determined by MTT assay. The production of NO
and TNF-a were measured by Griess assay and enzyme-linked immunosorbent assay (ELISA). In or-
der to effectively screen for anti-inflammatory agents, we first examined the inhibitory effects of 24
natural products on the production of lipopolysaccharide (LPS)-induced nitric oxide (NO) in RAW
264.7 cells. Three extracts of Terminalia chebula Retz., Lavandila spica L., and Dalbergia odorifera T. sig-
nificantly inhibited NO production. The three extracts significantly decreased production of NO in a
dose-dependent manner. 7erminalia chebula Retz. decreased TNF-a production. Antioxidative effects
of the three extracts were measured based on polyphenol and flavonoid contents and DPPH radical
scavenging activity assay. The three extracts showed high polyphenol contents as well as strong
DPPH scavenging activities. In particular, 7ernunalia chebula Retz. contained the highest polyphenol
and flavonoid levels of 616 and 96 ng/mg, respectively, compared to Lavandula spica L. and
Dalbergia odorifera T. As DPPH radical scavensing activities, RCso values of Termunalia chebula Retz.

were 2.09 ug/ml.
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z% %, A5 A9 10HH ak(w/v)A 70% WeHES 718k
d oA 24217 FoF BAGH F 33 Wb 284 =
#H-& o] 72 (Whatman No. 3, Maidstone, England)& AH&-3}
o 23] oJH3dta, AFTHLS rotary vacuum evaporator
(EYELA UNI TRAP UT-1000, Tokyo, JAPAN)Z 55Col A 5
%3 & 52 Adzste A3

M|z HH e

A A E A G (murine macrophage cell line)3l RAW 264.7
AEFE e A 2F 23 (KCLB, Seoul, Korea) S ZHE #
& §eko ™, 10% FBS (fetal bovine serum)9} 1% antibiotics
(penicillin/ streptomycin)& 7% DMEM (Gibco-BRL,
Rockville, MD) BJ A& o] 83} 5% CO7} EAsh= 37T
incubatorol| Al 15l 2~33] Ald] w3t

Nz=Y £

AE MEEAS F4317] Y8 MIT (3-(4,5-dimethyl-
thiazol-2-y1)-2,5-diphenyltetrazoliumbromide) assayE green
59 WH[10]ez Z43Ach. RAW 2647 AE 1x10°
cells/well& 96 well plated] #3t3, 37C, 5% CO; in-
Cubatoroﬂ A 24X 7F Fot v k3Tt vi k3 RAW 264.7 /‘ﬂ
3= serum free BIAE WA S F LPS (100 ng/ml) 9} A1 F
A 23t 7474 24X7F Wi F3te] 5 mg/mle] MIT €9 10 ul~
zt welloﬂ LT incubatorol A 4A17F Ft v st HH &
£g 3 ASAS AL Z welld] 100 pl¢] DMSOE A7}
sted A E formazan 23S &3 A1# microplate reader =
550 nmo A FFEE S AEFES A5 FHE

= WzTY FF=d fd HEEsE Yehisioh

Nitric oxide (NO) MAzF =X
NOA A & 572 Griess Reagent System<] " [28]0] w}
2} RAW 264.7 M EFE 1x10° cells/wellZ 96 well plateol

wFate] 244)7F W g ¥ LPS (100 ng/ml) <}
ple A ejsto] 24217k Wi et ATt Az & }b%‘ 100 pl=
96 well plateol %—]8}51 7)o E2] Griess AloFS ¥
1087+ ¥H-&-A1Z1 ¥ microplate readerS ©]-8-3}3 540 nmoll
AN FBEE 439 Nitrite®] S (uM)= sodium nitrite
(NaNOy)E AMg3te] d& %3 AA3 vty AEssch
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Tumor necrosis factor-alpha (TNF-a) A44 %* £d

AIE ke el cytokinesd] ¥ A7 #3l en-
zyme-linked immunosorbent assay (ELISA) kits (invitrogen
corporation, Carlsbad, CA, USA)& 33ttt 7t A5
FEE 52 LPSE A3 g S olE3t] TNF-a S40l
ARG W Fd S AP FEE 43 F, cytokine® &
coating® 96 well plate] 50 ul% #7}sted 4Tl A overnight
Al AT, Washing buffer® 33 A& th, 100 9] strepta-
vidine-HRP solutions A g]ate] 1A17F 5k Aol 4] HE-g-A]
71 ¥ TA] washing bufferZ 33] A F3tH Tt of 7]¢l| di2-eth-
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100 ¥ Ag)shed 53087 ¥H-&A1Z1 F 100 pl2] stop sol-
utione A F 450 nmol A FHEE =3
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171 & Uv/ VlSlble spectrophotometer (UVIKON
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99% HMEEe] 72t AEE o wEE A% 3 AH 800
1k HERE o] =2l 015 mM DPPHE 200 plS 7}ste] A&
o 30 WAg §F 517 nmol| A FFEE F83FATH30]. 7
AR FE2EY Y Uz 2AGHS AEE H7EHA &2
W27 FRES 1/22 #9710 2o g AR 55

RCsot 22 YEFITE oju) SAduwE 9)3}e] ascorbic
acidg A3} 0. ME%EPA 1/100] =5 H7}ste] 2
S oz i3l anE

il

SAEN 24

HzTd FE55 ATy 4343 g3 SAAHE
Student's t-testZ H]W At SAAE ¥ pare] 0.01 v
A5 (p0.01) BAHY Fo4d0] ok A 5AT

71AL, 2iHit, ZiEHo0| nitic oxide MM S| DIX= HE
/9 4k 2% (reactive nitrogen species)©] dftholH, T A
SS9 T8 ZEAAE 43 nitric oxide (NO) A 3j ]
S 24F AAE FEE(Table 1)) EHE 25 pg/mlY] 5%
A & 23}, Table 29k o] YRS LPSl o3
64.7 cellZ5-H A== NOT & 40-50 pMo] ATt
& F2=°l vlal, No. 3(7HAh), 12(2H41 ), 24(7F 3l A
T3 a3E Jepith spAT e A2 AEE] 5267
5.66%¢21 A0 e} AEEAOR Qg NO A Kol
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Table 1. List of the natural products used

No. Scientific name
1 Chrysanthemum indicum L.
2 Corchorus oliforius L.
3  Teminalia chebula Retz.
4 Cuscuta japonica Choisy
5  (itrus juncs
6  Dendropanax morbifera Nakai
7 Pinus densiflora Sieb.
8  Eucommia ulmoides Oliv.
9 Geanium nepalense Hara.
10 Cymbopogon citratus
11  Picrasma quassioides (D. Don) Benn.
12 Lavandula spica L.
13 Achyranthes japonica
14 Lycium chinense Mill
15 Pueraria thunbergiana
16  Rosahybrida Hort.
17 Artemisia lavandilaefolia
18 Dendropolyporus umbellatus
19 Perillafrutescens (L.) Britton var. acuta Kudo
20 Rehmanmnia glutinosa var. purpurea (Makino) Makino &
Nemoto
21 Equisefum arvense L.
22 Aralia elata (Miq.) Seem.
23 Opuntia ficus-indica (L.) Mill.
24 Dalbergia odorifera T. Chen.
B FEolA ¥ NO As)&4S Yeh sltk(Fig. 10). E
&, ol BE wEoA %% olde AE ATES B 72
=9 F9T T AX ALY Tade BAREE B
TTHFig. 1)
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Table 2. Effects of methanol extract from natural products on LPS-induced cell viability and NO inhibition in RAW 264.7 cells

No. Cell viability rate (%) NO inhibition rate (%) No. Cell viability rate (%) NO inhibition rate (%)
1 95.79+2.58" 9.84+19.49 13 91.29+3.75 =

2 80.04+1.93 327+4.12 14 98.87+0.88 0.15£2.99
3 87.72+2.47 58.98+2.24 15 79.80+1.45 21.83+9.40
4 90.54+7.25 20.67+6.66 16 81.28+7.47 -

5 81.22+2.36 - 17 95.7241.77 8.62+4.40
6 86.81+1.98 14.94+3.86 18 74.07+1.55 -

7 88.57+3.05 - 19 94.67+7.79 4.85+5.82
8 90.5343.72 1.74+8.19 20 93.4546.69 -

9 96.83+2.30 19.32+0.96 21 82.63£3.19 -

10 101.13£2.09 3.00+8.39 22 95.71£3.59 -

11 92.31+2.51 6.735.73 23 90.31+0.30 -

12 86.98+0.62 30.66+31.64 24 52.67+5.66 99.27+0.68

UThe culture supernatants were isolated and analyzed for nitrite levels. Data represent the mean+SEM of three independent experi-
ments (n=3). The concentration of all tested samples was 25 pg/ml.

INot detected.
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Fig. 1. Inhibition effects of 7erminalia chebula Retz. (A), Lavandila
spica L. (B), and Dalbergia odorifera T. Chen. (C) on
LPS-induced NO production in RAW 264.7 cells. The
culture supernatants were used to measure NO
production. Data represent the mean+SEM of three in-
dependent experiments (n=3). **p<0.01, ***p<0.001 when
compared the groups treated with LPS (100 ng/ml)
alone.
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Fig. 2. Effects of Terminalia chebula Retz. (A), Lavandiula spica L.
(B), and Dalbergia odbrifera T. Chen. (C) on LPS-induced
TNF-a levels in RAW 264.7 cells. The culture super-
natants were isolated and analyzed for TNF-a levels.
Data represent the mean=SEM of three independent ex-
periments (n=3).

37 92 ol M3 TNF-a o] B4%Fe 343 F7HE AL
o, 7l2k #E2EE 747 10, 100 pg/mlZ 23S uj, 100
ng/mle] Fx=oA TNF-a 4452 o 50% 2 Hadhe A&
HolETh(Fig 24). o]l Hlal, et F2E& $=HE 747
10, 100 pg/ml A2 A& W= W &S vAA Zqo
(Fig. 2B). 4% F&& %3, ¥=¥& 212 1, 10 pg/ml A €]
g o vud Fas YeblthFg 20).

w2bA, RAW 2647 A X0 LPS$} 7 +&5-5 A3t
A5 FLT F 4594 NO9 A4, 28l proin



flammatory cytokine®! TNF-a9] A4S S A7}, 43
FEELS S i‘:"ﬂ/‘i E=2 NOA 2 & et on, 7}
FEE INFa s G330 s gandle Aoz Y

744, 2, g
& 217} tannic acid, querceti
Ch(Table 3). 1 A%, 747t} & =
ug/mg, hl Eﬂ 73.98 ng/mg, 7 J 161.82 pg/mg O =
Bl P deplen, 53 7 #
289l EelE YRe A 1 kit Fehiols
e 714 9613 ug/mg, T 1177 ug/mg, 43 4121
ug/mgO 2 veh}, Betuiols 93 9] s1x} 23Eol
M e g% dehig,

AR free radical AAZA ZAHL stable radical®l

7HAL, B, de FE=2
=

Table 3. Total polyphenols and flavonoids contents of methanol
extract from 7eminalia chebula Retz., Lavandula spica
L., and Dalbergia odorifera T. Chen.

Total Total
polyphenolsl) flavonoids?
(ug/mg) (1g/mg)
Terminaliachebula Retz. 616.96+32.65 96.13+26.28
Lavandula spica L. 73.98+5.03” 11.77+3.02
Dalbergia odorifera T. Chen.  161.82+16.79 41.21+26.28

1)Micrograms of total polyphenol content/mg of plants based
on tannic acid as standard.

“Micrograms of total flavonoid content/mg of plants based on
quercetin as standard.

YEach value is expressed as mean+SD in triplicate experiments.

Table 4. DPPH radical scavenging activity of methanol extracts
from Terminalia chebula Retz., Lavandula spica L., and
Dalbergia odorifera T. Chen.

Scavenging RCs"

Samples Concentration effect (%) (ag/m)
nalia chebul: 1 28.28+1.877
Termnligfz ¥ 5 96.05£1.38  2.09+4.01
' 10 9652051
5 13.41+7.25
Lavandula spica L. 10 25924817 1795+243
25 74.33+7.23
: : 1 10.11+1.87
Da]b;rgzghﬁmfem 5 41.96+138  6.31+4.01
o 10 76.40+0,51
1 26.37+0.69
i i +
Ascorbic acid ’5 %0.0945.79 1.5740.07

"Concentration required for 50% reduction of DPPH - at 30 min
after starting the reaction.
Each value is expressed as mean+SD in triplicate experiments.
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DPPHE AH&-3t 4340, DPPHE 22 A4S
H 22 SHA S free radicalZA dH4takAl, WS ol Wl F
o3 A= o] Mo] G s H, o] & thggt id?iixﬁi
43t A4S AAsied %ol o]&¥x $ItH17]. DPPH
radical& 50% A 3fsh= A& TS RCsoﬁkﬂi %7139
o}, 77he) RCsp3t2 714 2.09 pg/ml, 2 E] 17.25 pug/ml,
748 631 ug/ml2 Yehom A7k g BF e RCozt
©.2 DPPH radical £27%50] $-4=3t4t}. £3] 7}ak= Hoid}
2F8}A| Q1 ascorbic acid (157 ng/ml)$} H15:¢+ RCoakS UHE}
W golt aitaleS Bt L3 Lee S[16]2 714 25
9] RCxo#tol 3.08 ng/mlz HI&3 A2 vepion, npig,
A}, %, 2 RCotol 300 pg/ml o422 Yeht
7HAe) BuZd AATE wjg T o AR En

Z3d A Zol A ROS RNSS] A

olg FAksl &4& 93

AR} hAAES] AFHE JAGE 7 FHo| qUTH2].
ZE2 NO x{sﬂg-/\g l slz\].
o

4z o 8
a2 0

w2, 714, 44, 2 8
3 $40] hAlHoE Sradon
T8 5o 154 2A2HY s
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AN FA3 AEAAR &7 nitric oxide (NO) Adf &0l et 24F HAE FEE GHE 25 ng/
ml®] FEoA A & AR, b FEE0 vls) 7L, el ekl ¢ 35 Yedith ARk 2ake
X AEL0] 52.6715.66%Q A Z Hol JXEACZ Q3] NO Adf&o] A Uehd ALC g Ho Az
FEE U Us A9S ﬂéﬂs}ﬁq. =¥ NOAds& S48 43 Hekel 100 pg/mlelA 7hAke
ghlt = NO B4 o] 20-30% 2 7HAstsor, 732 10 ug/mlol Al NO A4 #o] oF 30% 2 th2 Al gl 13|
e FEAA = S S e AT RAW 2647 A Z 0 LPSS Z4H24e] A58 AFete] dFS fidd
& 4597 NO9J A4, 28] 2L proinflammatory cytokines$l TNF-a8] A TS 43 A3, FF FE252
S FRAA B2 AfEAS Uehd, LPSE ¥ d5 AAES AFHoR FaTe A2 et
7t7te] & Z2) 9 FEF2 7HA 616 ng/mg, BHHIY 73.98 nug/mg, 2 161.82 ug/mgl 2 A 7HA FE2E BT
& s A ddlen, 53 7k FEE9 s FFE e =94tk FgReols FEe T
96.13 ng/mg, Y 11.77 ug/mg, 43 41.21 ng/mgl 2 E3gt 712} FEE0] /M4 52 TS Ueuido.

7}7te) RCxgke 744 2,09 ug/ml, ST 17.25 ug/ml, 28 631 pg/ml2 LERtom 4] 747 A8 55 ge
RCs%t 2.2 DPPH radical 27% 0] $-43t99th. 53] 7hAk= A A48kl Q ascorbic acid (1.57 ng/ml)9} Bl S
S RCs#S YEH Hojt 892 2o Ao
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