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This study was conducted to investigate traditional medicinal plants (TMP) 1 and 2, two different
multi-herbal mixtures consisting of 24 herbs. Regarding the contents of flavonoid compounds, the
ethanol extract (EE) of TMP2 yielded the highest content of flavonoid compounds (40.981 mg/g), fol-
lowed by EE of TMP1 (2823 mg/g), hot water extract of TMP2 (WE, 10.046 mg/g), and WE of
TMP1 (6.59 mg/g). Antioxidant activities of EE and WE of TMP1 and TMP2 were measured based
on DPPH radical scavenging activity. At 1 mg/ml, the highest DPPH radical scavenging activity was
shown in EE of TMP2 (96%), followed by EE of TMP1 (94%). Nitric oxide (NO) production by
RAW264.7 macrophage cells stimulated with lipopolysaccharide (LPS) was reduced to 82, 77, 86, and
47% by addition of 500 pg/ml of EE and WE of TMP1 and TMP2, respectively. These results were
not due to the cytotoxicity of the extracts. NO synthesis was increased by 2.3, 3.6, 3.0, and 1.8 fold
by addition of 500 ug/ml of EE and WE of TMP1 and TMP2, respectively. These results show that
medicinal plants play a significant role in antioxidative activity and activation of the immune system
in the pathogenesis of inflammatory diseases, and different mixtures of the medicinal plants showed

different effects.

Key words : Medicinal plants, flavonoid, antioxidant activity, nitric oxide, anti-inflammatory activity
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AZ AF B F&

A AR AF As
Al Al GO ZHE FYsIALH,
utet Hrlete] FEAFT ol WIZe o R 1 3
A Heex e dAE Sy oz Aqwgal
o wet Efste] FE8Ath FE2 HFHT A
ZANZ T B2 235 30 mesh o]}
AERZ AMESGT dEE FEES
2 11E #7lste] AN, €5 F55
st 90TCollA 22t 4AF 53
evaporatori 5 5, 54 Az
AgES 70T ¥& Basin] A2 Sl

HPLC &A1

Flavonoid glycoside #2415 918 £F-84(1 mg/ml) quer-
cetin, kaemferol, myricetin, apigenine, luteolin, rutin< ¥ &
Qoﬂ LA A AL, A E(10 mg/ml)E W EEo] &3)

t & Sea-pak Cl8 cartridge$} 0.2 ym filter2 73t} HPLC

Table 1. Mixing amount of TMP1 and TMP2 (unit: g)
s Mixing ratio type

Scientific name of source TMPL T™MD2
Cassia obtusifolia L. - 5.0
Schisandra chinensis - 5.0
Lycium chinense - 5.0
Mentha arvensis var. piperascens 24 5.0
Chrysanthemum indicum L. - 7.5
Dioscorea japonica Thunb 1.0 25
Zingiberis siccatum Rhizoma - 0.5
Polygonatum odoratum var. pluriflorum  20.0 15.0
Glycyrrhiza uralensis 1.6 25
Acanthopanax sessiliflorum Seeman 12 25
Camellia sinensis 10.0 10.0
Taraxacum platycarpum 26 -
Nelumbo nucifera 26 -
Pinus densiflora 20 -
Lilium Jancifolium Thunb 20 -
Artenisiae argi Folium 20 -
Plantago asiatica 2.0 -
Morus alba L. 2.6 -
Platycodon grandiflorum 0.6 -
Portulaca oleracea L. 0.6 -
Perilla frutescens var. acuta 0.6 -
Inula britannica var. chinensis 0.6 -
Nelumbo nucifera G. 12 -
Eucommia ulmoides 2.0 -
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AL A8 AMEE T 48 columne Octadecylsilane
(ODS) CI8 (4.6x25 cm, 5 pm)S AHEE3a, &de
MeOH/H,O/ Acetic acid (5/93/2, v/v)%} 60% MeOH—EL A}
439 linear gradientd] A 55%7 &€& A7l & 15872
60% MeOHZ A 8233t} Total flow rate2 1 ml/minZ
31911, detector= UV 370 nmol A, column temp. oven
30C 2 3] Shimadzu LC-10ADS.2 24319t}

MA}Z04S(Electron donation ability, EDA) &8

AAFAT 742 Bloise WH[2]] wetA 7 AR
DPPH (1,1-diphenyl- 2-picrylhydrazyl)ell o g
HE Z4 a3t FEAIEE DMSOd| = %
sle] A& 40 pl9t 1.5 mM DPPHE9 160 plE
o A 30& <t HF3-A171 o2 ELISA reader® O] 4314 520
oA §FEE SAA AAF A5 (Electron donating
ability, EDA)2 EDA(%)=( 2T F2E-A BRI TE25E)/
HETFFEAA00S2 ARSI A 8E H7behA] &
Z2IF% FAEAE Hlaste] et AALGHS W
&2 Yt

M|z

ope- A A A EFQ RAW264.7 AlE= American Type
Culture Collection (ATCC, Manassas, VA. USA)ol A 43}
Ao, Al xuj ke ALE-E Bl A1 RPMI 1640 media (Eagle’s
MEM) #} fetal bovine serum (FBS), Hank’s balanced salt sol-
ution (HBSS) 5 X5 Hyclone (Logan, UT, USA)| A|&-<

T3kl AHESHTh RAW264.7 Al EF+= 10% FBSSE 100
unit®] penicillin streptomycin®] ¥ RPMI 1640 media
S AHgate] 5% oltstga s X9 37T EIFE T
71231 st A et STt

Nitric oxide (NO) 442t Z& & cell viabilty &
NO9 A& nAHo g HE A5 Z2 5= nitrite
F& S HAAEE HE v ggto] 5x10° cells/ml2]
A Z7F 2 S A R3] LPSe| A5 shel| 24413t v sfar
32w A o) NOE Griess A oF} BHEAIA 4 3}5]
EH20]. 100 o] AEMF 33 F3ke] FF Griess A
%F[1% sulfanilamide (30% acetic acid)®} 0.1% N-(1-naphthyl)
ethylenediamine dihydrochloride (60% acetic acid) &% 9]
S 7t Aol A 2087 wEAIZ T NO9| 4 Axe
ELISA %7 % A}ﬁo}@ 800 pg/ml &= W9 oA 540 nm

index& YE= MTT colorimetric reduction assay 2.
FE2E] MEAEL ¥AE JTFE EAIAT0]

96-well microtiter plate (Nunc, Vangaard, Neptune, NJ)oll
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RAW 264.7 macrophageZ 1x10° cells/well®] s B33}
Atk BF UA F 74 FEE0] O e WAE 100
ul? gof 48417t Feb wj sttt Plated] MTT 2 mg/ml
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bro-
mide (MTT, Sigma, USA) &5 20 ul 4 F7hske] 4413F
S W FA 712 formazans FAAIZ] F ZALHA A

A A3FATE DMSO 150 & 718t formazans =<l

< 4
% 570 nmoA FFE=E A3

Zoigwols SR 24
A@7kA 2] wael o3}

= Kang [8]°] 24 A A 3
o A At A FoE FY
q

ZAA 747F 230, 534 ng/g?l FFE HAAW I FF
e BAEHA @Atk Kaemferol®] % T8 TMP1Z} TMP2

& FEE(L670 ug/g)°l 5 FE=(950 ug/g)
Hoh 1.88) ¥k, TMP2= ol 8h F55(1,069 ug/g)el &
F FEFEQR ug/g)Bth 354 w2 FFS Uehuidled, A

B 0 2 TMP1 &% apigenine &o] TMP2Rt} =9k
t}. Luteolin®] 7ol = TMP1 o 8-& 2 5(1,360 1g/g)
o] 4 FEE(340 ng/g)Hth 4vlu} =931, TMP2 o g
FEE(2,5%6 ug/g)d A E FEE(673 ng/g)E-th 3.84)
g =2 dEFo] AAH U=, apigenined] B 5-9E T2
A TMP2 FE&9] luteolin $3Fo] TMPIET o =9}t Uik
A9l ZgHxo]=A EHQ rutin® 3$o= TMP1 &<
525 mg/g)ol 4 FEE(4490 mg/g) Rt} 5.6 =
Fi, TMP2E o ehe F58(36.827 mg/g)ol A 4 F5&
(9.070 mg/g)E.th 4vu} A 2 FF Holu Sle=d], o
s

o]

]

e

Al TMP1E T TMP29]IA] ] & s Uehf it o
3l myricetin M8 #HFE A Gttt o] 2H F

T e TMP2 FE=0| 9=t 53, o

7P =0l Yehton O g5 o 2 TMPL o & %
t}. o] Table 394 Hole w2 Sz &A% YAt
AF7hA o FE&AE Y FetE o= tigk Baro] ot
quercetin®} kampferol o] &4 J=ul, ZBA= 545
o} 2148 ng/g, Txv 2479 0 ug/g, 7714 1589 7.3 ug
/g A7E 1209 0 ng/go. 2 LA ltile]. ol &ol &t
ARPART 72| ZepHol= gl gl & 38k,
% A=dFL 3510 ng/go g AW F A= F 672 ng
/g Bt 5ujy 2 Aoz HuEdoh L3 Lim [16]%
Moon [22]¢] Hito] o3t F wHlEgafo] 3}ol A 2,480
ng/g, HEE 4690 ng/g, 53} 10,980 ng/g, 9}t 1,460 1g/g
o8 A w2 e e ok 7oAk A &
HETdFE 667 49 ng/go 2 W& FHFS HIE B 3§

UAAT, & AFZFe}t £ Aol ostd TMP2 F+5E2
e FetRolE ggo g w2 FJisles o5 £

()] q.

O.

Lo

DPPHO]| 2t gtatst &ty
oA WY free radical® A&, Gl A=z} wk3-3le] A

Table 2. The contents of flavonoids of hot water and ethanol extracts from TMP1 and TMP2 (mg/g)

Flavonoids TMPI MP2

WE EE WE EE
Quercetin - 0.23+0.003 - 0.534+0.003
Kaempferol - 0.08+0.002 - 0.015+0.002
Myricetin - - -
Apigenin 0.95+0.005 1.67+0.004 0.302+0.005 1.069+0.004
Luteolin 0.34+0.004 1.360.003 0.673+0.004 2.536+0.003
Rutin 4.49+0.007 25.21+0.005 9.070+0.007 36.827+0.005
Total 6.59£0.006 28.23+0.007 10.046+0.006 40.981+0.007

Flavonoids were analyzed by HPLC.

Each values are meantS.D. of triplicate measurements.
WE: Hot water extracts from TMP1 and TMP2.

EE: Ethanol extracts from TMP1 and TMP2.
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Table 3. DPPH free radical scavenging activities of hot water and ethanol extracts from TMP1 and TMP2
Concentration Vit C TMP1 TMP2
(mg/ml) WE EE WE EE
0.05 69.7£2.9 ND 13.74¢15 ND 36.7+1.7
0.1 96.5+2.4 ND 26.0+2.4 ND 42.8+1.1
0.5 >99.0 51.0+0.8 91.2+1.1 52.840.9 92.2+1.3
1.0 >99.0 81.0£0.8 94.0+1.1 82.3+1.2 96.2£0.9
5.0 >99.0 89.2+3.6 >99 90.5+2.1 >99
Each values are meantS.D. of triplicate measurements.
ND: not detected.
WE: Hot water extracts from TMP1 and TMP2.
EE : Ethanol extracts from TMP1 and TMP2.
Ao w3tE 21T 4 Ue 22 E, o]Y3T free radicalS S THTable 3). &, TMP2 &g FEEo] 714 &2 4t
AAL & e HAAEZ g AF7F &de] W5 S-S Yedth o UNHHOE o|&EHE positive
Atk 53] DPPH (1,1-diphenyl-2-picrylhydrazyl) radical control¢l HIEFRl C 0.1 mg/ml9] HAAALAT 96.5%<F Hl
SAYE BUREAS) DATASE 18D B9 29 2@ $2oz woln ) 2 ALHL 28 A
HO 2K FZ pheonlic 739} aromatic amine 3}3HE 0| I ATY20]. AF7HA FEAE FE2EY AALATA U
A ol AbgEE WRolth ofd B dAFtelX TMP1 &<, g Bad] ostd x, FHA}, vl Pﬂr ew, 7124
ety TMP2 g, dgE FEE9 it azgs FEEA 393, 941, 263, 51.2, 494, 29.8% 2 YEIGFE=H,
DPPH radical A7 A=E F743to] Yepigled 1 2 ol & A7 AR FE&HE %3& ?%g TMP29] =
7 1 mg/ml =X 77} 81.0, 94.0, 82.3, 96.2% = }E} 2 disleS S sl gluh7,24]. o]dl whste] TMP1
A B
40 T 40 T
T
20 F an |
b= =
= oo | = 20 |
< =
10 10
o 0
LPS &l 100 200 &0 LPS 50 100 200 500
Concentration (pgf ) Concentration (pgf m)
C D
o — aer .
20 ao |
= =
2 2ot = zof
3 3
= =
0 B0 m : ]
LPs 50 a0 Les 20

Concentration (pgf m)

Fig. 1. Inhibitory effects of hot water (A, B) and ethanol (C, D) extracts from traditional medicinal plants (TMP) 1

Concentration (ugi )

(A, ) and

2 (B, D) on NO production in RAW 264.7 cells stimulated by LPS (10 pg/ml). Values are the meantS.D. of triplicate

experiments.
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91k,

% % cell viability

opolysaccharide (LPS)E @5 < fridete =2

AL NOZA S ‘Cr)r_‘-:_/\ 21tk
R

" ol

ﬂzoﬂ LPSE A
< TMP1%} TMP2 €5, ol&hg 3
o] NO &4l mA& 9 At
o}aiE}(Flg. 1). 7 A3, LPse] ¢J3te] fr=d tia A2 NO
e A7) ANEE sEEE HAUbeAS W HAF A3
th. &, 500 pg/mle] TMP1 47, dl&hg FE53 TMP2 4,

ge FE2ES AYFozM Lpso o3 AAE NOFS
7t 55, 82, 48, 87% #2AZTHFig. 1A-D). #Fe] NO=
1243 A2 715 GFeS PIXH, A4 WA 9
" e Uz AE 54U 4% 9A &S dte
o2 B ¥ gled, £ AT A= TMP1Y TMP22

AN He N 2

A

1
wr T ] L 1 L
=
= fr
fw]
Ly
= O
o
[
ok
0
LP3 50 100 20 &0
Concentration {pg/ ml)
120 1
100 L L
i 1 1
— HBO
£
=
= &0
flw)
@
=
= 40
[}
[
201

LPS &) 100 200 500
Concentaton (ug/ml)

Fig. 2. Effects of hot water (A, B) and ethanol (C, D) extracts from traditional medicinal plants (TMP) 1 (A,

So] NO A4S A dozx w% &
& BAZY6]. AF7HA A+H LPS ¢
kg2 29 NO §4 AHEFE Seo S[26]°] 5 %ovo
3l
7

., 1o OIF
© o

& 100 ug/mle] 43}, 58X, A5,
& Fx9 WY FEEAA Husy ol

B AT A o] &8 TMP2 oghg FE &7 FAFE NO §4
Al &S YERU I Qlth(Fig 1D). Ahn 5[1]& £ A+Z279}
AR ZEk4]9) NO @4 Asf&s Busided, ¢4
NO #4 A&z AAd 42 E A gA 9} dgetoz &
£ & 9dS Ao Fuaa gtk ole A E AFoA
bl =

BEAETE

—

[¢)
4% TMP29] 455 gidsta ok &, TMP2 oe&
% E(Fig 1D)o] 94 FZE(Fig 1BRT F9Z &5l
=2 02 HoyA 1 9o TMPL (Fig. 1A, OBt} k824
29 /b7 7} AgolE 275 HAD FEF BEL B
oqFa oz FE8vd e} 1 A e gt
A5 QAR FgAR A Fobe TUFE 8 B &
AT
FE59 3 XA MIT 248 53M 459
g, 1 A7 ASE AP gAAEY AEAEE] N%P=
B
120
wf T [ 1 L
— A0
§
Z 6
&
>
T
[
20
]
LPS 50 100 a0 500
Concentration (ugf/ml)
D
10 i
1
ol 1 L 1
¥
-
%
I
S
20

LPS &0 100 200 500
Concentaton (Ua/ml)

C) and 2 (B, D)on

cell viability in bacterial LPS-stimulated RAW264.7 macrophages. RAW264.7 cells were cultured for 24 hr with various concen-
tration of extracts in the presence of LPS (10 ng/ml). NO release was measured using the method of Griess (nitrite). Cytotoxicity
was determined by MTT assay. Results are presentated as means+S.D. of three independent experiments.
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intermediates (ROI)°ll 93 &% Al /‘é
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k1l 915}[12 31]. ofell & AFelM= #%*4% TMPlTJr TMP2
% ﬂ%*‘*ﬁli"ﬂ Folstals “41 NOQ] s

reactive oxygen
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g oA 27 s NOF Bk TMPL €4,
& FEEH TMP2 €5, A&E F38 500 ng/mls 3
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TR 77 36,23, 1.8, 294 71819 tHFig. 3A-D).
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Fig. 3. Induction of NO production by hot water (A, B) and ethanol (C, D) extracts from traditional medicinal plants (TMP) 1
(A, C) and 2 (B, D) depending on concentration. NO production was determined in macrophage RAW 264.7 cells. Values

are the meantS.D. of triplicate experiments.
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