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8 oF 1 MEZ(Arremisia annua 1.)-& Z3h} (Compositae)ol] &sh= AWM 2Hog oz2HE 2
5, g9 E}Hl 5o ABA At fd, £57] 5o AR BHo= olf El% AER dEA Sk
HE5E d5 8 0% fdes FE5t] FE28u e FE29] eI FUS 24 8 FAT
a3t X+ 9 AEstA AASHEH. F polyphenole] 32 WEL 70% oletd FE2EA
A4 FZ R Hlgle] §ojHoR = urE}»Lb} % flavonoid ¥FE MNEH I4 FEE27 70% ©f
e FE2IA o4 Aole Holx| ekt DPPH radical £75 %3 ABTS radical £715822
62.5~500 pg/mL FEolAE HER C Aol 7P A4 debdal 1 tFoezs 70% g

’g

FEE, G5 FEE £2=2 = UEH 125 ~ 500 pg/mLelA NO A4 dARAE 543 2
I A4 FEEAAE 500 /zg/mL Enold 73 NO A AAIZ Holn, xozAhog NO A
AAE e 70% oer-E FEEol = NO 44 A4 & oflzt 454 #olE7IS] TS A
5] GAlots ATE HolW, FEoEAQl dA avE yetyth AEES A4stant 9 J3A4 o]
E7Ile] WrAS dA 5| FAA7E auE HelBnz2 9434 de Xz 9 /M g AE 4 3le

FAo] : EE, FEET, IR, FFTa, H5Y Aol E

Abstract : This study was to investigate the antioxidant and anti-inflammatory activity of leaf
and stem of Artemisia annua L. extract by hot water and 70% ethanol. The total polyphenol
content was significantly higher in the 70% ethanol extract of Artemisia annua L. than in the hot
water extract, but there was no significant difference in the total flavonoid content between the hot
water extract and the 70% ethanol extract. The DPPH radical and ABTS radical scavenging ability
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was the highest in the vitamin C treatment group at the concentration of 62.5~500 pg/mL,
followed by the 70% ethanol extract and the hot water extract. As a result of measuring the NO
production inhibitory effect at 125 ~ 500 pg/mL, the hot water extract showed strong NO
production inhibition at the concentration of 500 pgg/ml, and showed the inhibition of NO

production with concentration—dependent pattern.

In addition to inhibitory activity of NP

production, the 70% ethanol extract also showed an inhibitory effect on inflammatory cytokines
production. It is thought that it can be widely used in the treatment and improvement of
inflammatory diseases because it shows antioxidant effects and significantly reduces the expression

of inflammatory cytokines.

Keywords - Artemisia annua L., Extract solvents, antioxidant effect,

Inflammartory Cytikones

1. M8

Aol AR oA
(ROS, reactive oxygen species)= tHE
w5 71 sk FoHAl EEEAY
cytokine & #2 A=l ol AdHh BAA
Q1 Aol Aol EAlshs Atst Alage
ofsf] AT E AAHAR AFet-hitel AlA
g0 o] AMoAA EHH A= AFehA] B4
= A Hol 21 pirs), o] WA, DNA
=4 9 WA Wy Fo= QIgh ko) T, H
Tt e ZbE AWES of7IsHA "ol ot
A olefgt Aol dRlo] H= A4tARo 9
AW A &8 BHesks gy 24
et @2 ArF sl Mg QleH2-71.
MNEL(Artemisia annua L) =8hof 3}
Y oz 2Ry ZF, tHntH]

AZA AR 99, 287 T9 dH¥A=
Qo= ol8E= AER dA S8, 91. A
< T2 Y% =, =, 43 5 ofAlo}
A9 9 oopmE7t 2 He] QJopollA AAskar QL
o, A AAKLZ oF 4000F0] AAYsL QL
o101, A& =ole & ImA ko] Istal £
wete] A7), A, BE, o A9l 7 #2,
ZRA, 47k AHE SR g9 a2 Q)
oh. UM NESClH AEES &0
Ao e HEE v WATE RE AT
Tha stof ozl o]Fo=, Q& H&KORL

FEE 94y

M
lo

ol Lo rr

o

anti—inflammatory effect,

EAH11]. AER FEPE TS dFERE
phenolic acid @ catechin®S H|%ESH rutin,
quercetin, chlorogenic acid 5 &4Hst &Aool &
< & jtEe] EfEe Aoz R,
13]. AEALZEE  artemisinin® o] S}gECl
dihydroartemisinin, artesunate, deoxyartemi—
sinin, artemether 71 Hrof aliphatics, coumanins,
sterols, triterpeonids 53 oA @ Uof we
WY fUIERE 5 4% AYE 4ol o
% ehgulo] lckx mua o qlcH14L ol 5}
} FF 2, e 24, FEE 24,

2= O
HE==v o
FTZ 24, FEHEor 24, F2A, FLE

A &g 5 et Aed g4do] glEe] RilE
AL QTH15-22]. d2RE F=olde EeEkEor
o

Agstk= FefR=E F& dEA Sled
sesquiterpene®]

AEol  artemisinin®] 7FEgH
grralalol o] Qe Ao e 9H23l.
AE2S 20, 40, 60, 80, 99.5% oJEre Lz
FEoto] e ARt A, F phenoldt
flavonoid T2 40% olete FEENA 7
ok Atstavts 20%9F 40% oEre FEE
oA 7 =dtHe AAES ot B A
2 B FEA EAT F=9 |7t 28
st Aoz ®ustgrt [24].

mEbA], B Ao AE HELE 5ot 70% ol
8o N FES NESE FEE WiE &
A3t NO A4 9 E354 MolE7RIE TdS
v d4ot 70% et Sufo] wE HEL
o] Y5 aE AHHSIt
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2. 4

21, Tz U A|ef

MEL(Artemisia annua 1) 7S 29
A AFSt] AXAX NEEES FYUSE] AFES
gt HEM C, ethanol, tannic acid, Folin
reagent, 2,2—diphenyl-1-picrylhydrazy (DPPH),
sodium carbonate (Na2CO3), 2,2'-azino—bis
(3—ethylbenzthiazoline-6-sulfonic acid)
diammonium salt (ABTS)2.2 Sigma-Aldrich
(St. Louis, MO, USA)2XE FJslo] AME3sA
o}, TSt FBS (fetal bovine serum : Thermo
Fisher Scientific Inc., USA), DMEM HjZ]
(Cellgro Mediatech Mediatech Inc., USA),
EZ-Cytox(DoGen bio, Korea), lipopolysa-
ccharide(LPS Sigma—Aldrich, USA), Griess
reagent(Nitirc Oxide detection kit : iNtRON,
Korea) 5= st AR&siatt. d=AlzE2
gozRy FIFTL mhes tfAAE Raw
264.7 Ax= Aol wigstad Aol At
astct. TNF-a9t IL-1b =4o] Apga
primeri= HFo]2 1o} (bioneer, Korea)olAl i
staiet

22. NeFs

FEES AU HAx AFE 0 g2 T0%
ethanol 500 mle] ¥-2 § A4 1247+
WRISHAA 33 ¥HE =ESiQlh. JNEE E4
4 70% e FEES AEIHE=7I
(N-1000S-W, EYELA, Tokyo, Japan)Z 5573}
I FZA7ZBondiro Vacuum Freeze—Dryer,
IIshin Lab Co., Ltd, Seoul, Korea) A7l & —
70C YeaoA Histe] AE AlmR2 AMESHS
}.

2.3. & polyphenol Y flavonoid &&F

% polyphenols =437 9o HE2 94
2 70% o2 FE§AS F=EE 3]s}
A&Y 40 ulE eppendoff tube(e—tube)ol ¥l
Z22% 200 ul& Hrlste] murgh
reagent 200 pl& &3sto] SA] Wit
T A4 ¥REAIFS B
Na2CO3 600 ule &35t &5

2710 g 24 FS AT AT

200 plE FH3dlo] 96 well plated] 71 &
microplate reader (UV-1601PC, Shimadzu,

Kyoto, Japan)E ©]-&35t%] 765 nmoA SFEE
=439t % polyphenol &= tannic acid&
ol gsto] At BEAZFZAHOZRY AHE
T3t

MEL] FFE F flavonoidE &4
o WELE A 2 70% ofgtE FE8
H=2 5Aste] AJBEH 100 ulE e—tube
THS 400 ul& ZHulete wukek & 5%
NaNO3 8K 30 pl& ¥i ZA] wekgt & A
e—tubed] 5% NaNO3E A7l A|HEE 58
So 10% AICI3 300 ul2 H7lste] 68 S<F
Ao HkgAZITH ¥R & 1M NaOH 200
pl A7¥etn SR 240 plE A7tsto] & &
getct. EFEC] A5 200 plE A~ A
5to] 96 well plateo] &7 & 510 nmolA 5%
T2 =A35t9t) tannic acidE® EEERZ 7%
2 5lo] ZAISE BEZAo2HE £ flavonoid

et

ol
X

7]

ot off
L

o =2 flle

A

2.4, DPPH free radical A7{&A

NEE 2 S §HL FLEE FA5ty]
A2 40 ulZ 96 well plated] A5t
200 uM 2,2-diphenyl-1-picrylhydrazyl(DPPH)
SHS 160 1 7F skGrh 37T F4elA 30
B =0t Uke A7l & 510 nm TPFolA S3EE
Z4stltt. FIHRF o2 HEN CS ARgSt
Att. DPPH radical £A&4L 100- (A=H
7Hre] g FEE/ABRRAT] i &
T)X100] o= veRfsich

2,5. ABTS radical 27&4y

HEL 22 QufE ABTS radical AAEAES
ZAst7] Y8 HA 7.4 mM ABTS (2,2'-azino—
bis(3—ethylbenzthiazoline-6—sulfonic acid) A]<F
¥ 2.6 mM pottasium persulfate A]2FS A X5}
of T ARS 1112 23t F 2447 52t ehAd
A WRSAIFATE ABTS 89S QlirgEgoion
732nmollA =7t 0.8 AFrt HEE 345
o JHESE FE28E g

Azl 50 ulE e-tubed] i, s]AgH ABTS

o

| off
l.ﬂ

e

U
ok

2,

ol,
2

B WA RS TS S 200 plE £
A2 FHste] 96 well plateo] &7 ¥ 732 nm



oo  FF=E SHstAH (UV-1601PC,
Shimadzu, Kyoto, Japan). %4 HXToZE=
L-ascorbic acidE& AFMEsFtE. ABTS radical A&
A &L 100-AN=2H871tol et S3=/A=
FA7MFe] gt &¥T)X100] &2 Akbsto
S=itil=1

2.6. MZ =8 A

2 A A" diAAIREF(mouse
macrophage Raw 264.7)= 10% FBS®}t 0.5%
penicillin®} streptomycin®] H7Fe DMEM HjZ]
£ o|gste] 37TTCAA 5% CO2 =74 A5
AlA Higstih HES FE SuiE FE899
Alz54d2 EZ-Cytox Al°FS o]-&ste] Azl
&2 A5 Raw 264.7 MEZE 96 well
culture plateo]] 4.0 X 10* cells/well2 EF5}%
ok 12AF &F wiy & S-S AlAskar 7t
FEE L7t 125, 250, 500, 1000 xg/mLo]
HEE 1002 LA H7lsto] oAl 24A417F 5 bl
ofstaict. 1 ¥ Zb wellol EZ-cyox assay
reagentS 10L& H7kste] 37C oA 1A%
S g F 450nmelA FEEE S

2.7. NO MM X5 1}

Raw 264.7 A|Z==o] LPSE AHzlote] NO A
A& freste] MEE FEES NO A4 As)
aE =45k Raw 264.7 HZ7F 2 x 10°
cells/mL sX7t HX=% 24 well plateo] E5F5}
of 24412t Higstlch. MM vy & &
ot 70% ogtEo= FE3 JNESR FEE9
71 125, 250, 500 pg/mLo] HE%E A|RE S
Aste] AT 1AZF & 100 ng/mL9]
lipopolysaccharide(LPS) &98-& H7} & 37Co|
A 2447 FQF AiFstATE ME Hig A

o 4

Ol
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100 ¢& <53t Griess reagent?t FHOZ
Whste] Aeold 108 B4 g Arlm
microplate reader(Molecular Devices, USA)E
o]-g3te] 570nmelA FFEE Z4stAch

2.8, EEEA HMHIZ2(Polymerase chain
reaction, PCR)

RAW 264.7 cell& 4 x 10%well o] HEZ 6
well culture plated]] BF5E 12A]17Hs<¢E HiQF
skt HiFeH M2z LPS(100ng/mDE A= gt
I ZEES 125, 250 pg/mlo] HE= 747t A
2sto] 24X7F vkttt A AAT 2
1x cold PBS buffer2 13 A& 3},
Trizol(MRCgene, USA)Z& 1ml Aottt
e—tube°l] %7 & Chloroform(daegeong, Korea)
S 20041 Y3 10% oA vortexing$t F A=
1057k w5k, 15,000 rpmeld 102 =
AHEZSH H 5B 400 u1E THE e—tube
%7 H 59| isopropanol(Daegung, Korea)
dolE ¥ 15000rpmeflAl 108 ¢ YAHE
stath. ASdE AAT F 70% ethanol
(Millipore, USA) 500 ¢1& ¥ 15000rpmoil A
= ¢ YAEE stk AsdRE AAT =
F2oM 3027 AXAA mRNAS FESHIT
mRNAE RNase free wateroll d8 & A=Fol4
. mRNA #H&L2 Hwst7] ¢ PCRES ©]§3
At AccuPower® CycleScript RT  PreMix
(bioneer, korea)E ©o]8&35le] cDNAZ TA =
AccuPower® PCR PreMix (bioneer, korea)e]|
RNase free water?}, primer, cDNAE Z+Z}t 16
ul, 2pl, 21 B 23 95T, 57C, 72CoA Z+
Zy 30%4 27 cycle2 PCRSF & 7|95 st
ot PCRyN§O| A8H  Forward®t reverse
primer+= Table 1¢f 2|5ttt

4

oo & 1 2

Table 1. The primers used in polymerase chain reaction experiment

name F/R sequence size
F 5 -ATGACCACAGTCCATGCCAT-3
GAPDH : : 417
R 5 -CCAGGAAATGAGCTTGACAA-3
1-18 F 5 -~AGGAGAACCAAGCAACGACAA-3 499
R 5’ ~AGGCAAGGAGGAAAACACAGG-3
F 5’ ~AGGTCAATCTGCCCAAGTACT-3
TNF-a ; ; 370
R 5 -ACCACTCTCCCTTTGCAGAA-3
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2,9, SAXME

2 g9 BAAE+ IBM SPSS statistic ver.
225 AMgsto] AFESHY 7 4 Bto] 54
2§94 one-way ANOVAR HA 3 H
Duncan's multiple range test& A5t p<0.05
oA BASHAT Am FEES #1 A}o]
Student's t—testE ©]-gst] Fold& Aot
oh BE A g 2R 24

1

b 38 7|

o AEz 0% oEe *
of s} &7 ehtont

ot

FZ SUiE 2ot FEI MNTE FEES
DPPH radical £2AE4S Table 37 Zt} A%
2 95 2283 70% oete F=E° DPPH

st radical 2784 P47l ek Crrt

= A YEged, Fx9F2<91 DPPH radical

2ABHES BYTHP0.05). 62.5~500 ug/mL

3, Zda U pE FhoAe HEN C AHZFlA 7P =2

DPPH radical £A&40] Yepdr 1 tteoez

3.1. & polyphenol % flavonoid &Haf = 710% ogtE F2E&, 44 FE& ¢£9=2 =

FZ gl WE AEE FEES F A WERRTH(p<0.05). 1,000 pg/mL FEoIA=

polyphenol % flavonois @& 54 Z¥h= Table HIERY C Aol 7Hd &2 DPPH radical

29} Zth. F polyphenol®] 9t 71EE 70% AAGAo] YEIA I gl 2= 44 FEE,

oetE FEEA G4 FEEC HIst {94 70% oetE FE2E <22 =4 Uedt
o2 =7 YERFTHp0.05). F flavonoid TS (p<0.05).

Table 2. Total polyphenol and flavonoid content of Artemisia annua L. extract by hot water
and 70% ethanol

(mg/g)

Total flavonoid

552.42+13.51
5717.58+3.014

Extract solvent Total polyphenol

1160.66 + 3.55
1212.49+0.76"

Water extract

70% extract

UThe concentrations of all samples was 1,000 ppm.

YAll values are expressed as mean®SE of triplicate determinations.

Means with different superscript within the same row are significantly different by Student’s
t—test(p<0.05).

Table 3. DPPH radical scavenging of Artemisia annua L. extract by water and 70% ethanol

(%)
Concentration( ¢z g/ml)
Extract solvent
62.5 125 250 500 1000

Water 13.68+0.54  23.59+0.45% 38.99+5.065C 68.89+3.94°C 82.03+0.15"
70% ethanol 16.92+2.17%% 39.40+1.10% 66.71+£3.879*® 81.05+0.54® 80.55+0.64°C
Vit. C 88.08+0.04" 87.62+0.52" 87.68+0.74* 87.93+0.43" 88.39+0.07*
YMean +SD

YValues represent an average of three determinations.
YMeans in the column(A-D) and row(a—d) with different superscripts are significantly different
by Duncan’s multiple range test(p<0.05).
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3.3. ABTS radical A7{&tM

FZ SuiE EEote] FET MNTE FEES
ABTS radical 2A&A-L Table 49} Ztt 7%

2 AL 2B 0% oEE FEE9] ABTS
radical &AL FHRTQ HEN CHoh
= A dUERgoy, sZolE4<l ABTS radical
A2ASAE HAHp<0.05). 62.5~500 ng/mL
koA HEl C AHIEAA P =2
ABTS radical &7&4o] Yeptal I 3o 2
= 710% o&tE FEE, @4 FEE &2 &
A HERFTHp<0.05). 1,000 xg/mL ‘sEoAE=
Hetgl C AgHoA 7 =2 DPPH radical
AAZgo] et 84 FE2E 10% e
FEENAE FAAA Zol7t VreRA] oFsitt

3.4, MEZz=4H

F= Sufo] o2 NFTE FEEC] $=H(125,
250, 500 pg/mL)E AEE=AS RAW 264.7 Al
Zo|A golet Ante= Fig. 13 Zth A%E &
T 2 70% ogts FEEAAE AxE4g0] U
EfA] ¢gkow, 93] 70% oeE FEENA
£ ot AlE FA gt veidd 4 FE2E
o] 125~500 pg/mL oJ5te] FZoA 7jEL%
Ao 9 oehg 2EE2 ARZAYEE Big #
ot ¥ XA S RIS thy o
A9l NO A4 A & A3 AolEZIRI &
Ao A= 125 ~ 500 ug/mL o|stollA APt
=2
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100 A
20 4
70 4

-y
mE

50

cell Viability%)

30 4
20 4
10

LPS 125pg 250pg 500ug

concentration

Fig. 1. Cytotoxicity of Artemisia annua L.
extract by water and 70% ethanol
against RAW 264.7 cell stimulated with

LPS.
YValues are means = SE.
PValues represent an average of three

determinations
IW; water extract of Artemisia annua L.
YE; 70% ethanol extract of Artemisia annua L.

3.5. NO MN oix

FZ 8o o2 JNES FEES FIET &
7 AEE 93l LPSE g=o] fx5Ho NO A
Aol Z7tEl RAW 264.7 AlZo] F2ES &
8 (125 ~ 500 ug/mL)Z Aste] AT A

= Fig. 29t 2t} iAo LPSE A5}
ko ArefolA 1.89 uM BHEZ NO7F HAE
29k, LPSE A5t NO AjAo] 4382 uM
T2 dAS] FUtekE AE o & ok 125
~ 500 pg/mLeA NO A4 AAaAE 4
A 44 FEENHE 500 pg/mL FEofA
7%t NO A4 oAE Hold, »%7} Z71ds
5 NO A4 oA avprt sEoEdo=w F7tst

Table 4. ABTS radical scavenging of Artemisia annua L. extract by water and 70% ethanol

(%)
Extract solvent Concentration( z g/ml)
62.5 125 250 500 1000
Water 14.94+0.89°  26.55+0.93% 49.62+0.48C 79.59+0.14°° 94.09+0.09°"
70% ethanol 17.06+0.65% 31.143+0.31® 55.50+0.60" 88.25+0.56°® 94.09+0.09°®
Vit. C 66.00+0.767"* 94.76+0.076** 94.80+0.02** 94.60+0.03** 94.63+0.175*

VAIl values are expressed as mean+SE of triplicate determinations.
DValues represent an average of three determinations.
Means in the column(A-D) and row(a—d) with different superscripts are significantly different

by Duncan’s multiple range test(p<0.05).
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A Uedth(pd0.05). 70% olEhe FZBoA%
NO A4 oA @z} HolAw 4

WA UeRteh 0% oEE $E2EE 5Rr} 2
HNe4E NO A4 Aanst s& oznom

57 WeRg T (p<0.05).

=w
=E

Nitric oxide(ui)

Les) LPS(+) 12509 250ug 500pg
Concentration

Fi

—

g. 2. Inhibitory activity of Artemisia annua
L. by water and 70% ethanol on NO
production.

YValues are means=SE.

2Values represent an

determinations.

JaeA-FEValues with different  superscripts

indicate significant differences at p<0.05 by
Duncan's test.
MW water extract of Artemisia annua L.

average of three

YE; 70% ethanol extract of Artemisia annua L.

3.6. €349 Mo|EFI WY A S3t
& gl e v=E NEE FEEY
44 AolEZI B oAl anE A5

o LPS2 %ol fmsle] @54 AolEstele
Ao] 2718 RAW 2647 AlZo| FEES
E¥(125 ~ 250 pg/mDE Azjste] 247 2
B Fig 33 2ok @4FERAE NO A4
oA miel Dol 9FA AolEslell
oAIsHA Fokedct. ole] W, 0% ok *
2 @24 AolEsle TNF-a% @A 2
AZIH, IL-18% WS ofshA iAAIE B
£ vehgd. mebd AES 70% e
© TNE-ao] ofste] wh$ Z@ FaF
Holb oz WU 55 AEL 70% o9

o

off 1o 4o ng

H-HN' mlo ox

A
= m-l){[

o e P>

t

o

=
2 #2829 749 NO A4S daAd ® oh
o 434 AolEslele amoR oAsit A
o= ehgrt.

)
offt
]
op
=)
e
M
ol
iz
2
A
i
ool
=
o
e}
o
e
gl
o2
o[N
fol
i)
~

w E
Ips 250 500 250 500 (ppm)
(100ng/ml) + + + + +
TNF?“‘ —
e =

Fig. 3. Effects of Artemisia annua L on the
production of  pro—inflammatory
cytokines in LPS—induced RAW264.7
macrophages cells.

Cells  were  pre—treated  with  indicated

concentrations of each extractor and LPS (100

ng/mL), and then incubated for 24 h.

4. Z E
2 AL g59 0% oere fufo] w2 A
B4 FEEC] Sz it 2y, ddF &
T 2 AFAH AolEIRI Aol Wzl IF
= AHEIZ AYstiet. E polyphenold] &
F2 MNEE 0% oee FE2ENA 45 ==
ol Hlste] foHor A UERou, F

flavonoid @2 7NE& G4 FE2ET 70%
e FEENAN F94 o= Holz ottt
DPPH radical &7 62.5~500 pg/mL &
Lo A HIEH C A=olA 7FY =4 veb
I O ggez2E 710% ogeE 25, 95 F
5 +£o2 =7 yepdth ABTS radical 47
SHE 62.5~500 pg/mL FZoAE HEH C
AeolA 7F =A e O gl REs
0% ogs FE25, €5 528 22 =7
Uebgtth 125 ~ 500 pg/mLelA NO A4 o
AEHeE 4 Ay, g4 FE2oAE 500
ug/mL FEoA e NO B4 JAE HolH,
FEOEHOZ NO A4 dAE HetHth 70%
e FEEAE NO AA A4 a3E e
W B oohlgt g A5 AlEFRRIY] TEE
AAI5FH T wekA, NO 9 TNF-a’l s
sl BAZY e I8 FER, FHa4 b
A% o T 2 A¥S stAY Bk
o] AESE AR 4= 2 AOE ARHT

ul
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