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Abstract — In the present study, we investigated anti-inflammatory activity of artemisinic acid in HaCaT cells and RAW264.7
cells. Artemisinic acid showed inhibitory activity on macrophage-derived chemokines (MDC) expression, a factor related with
atopic dermatitis (AD), in interferon (IFN)-y and tumor necrosis factor (TNF)-a-stimulated HaCaT cells. In the study on action
mechanism, pretreated artemisinic acid reduced the phosphorylation of STAT1 and p38 and the degradation of IkB by IFN-
v and TNF-a stimulations. However, artemisinic acid didn’t show the inhibitory activity on LPS-induced inflammatory medi-
ators (NO, PGE,, IL-6) in RAW264.7 cell. These results indicate that artemisinic acid inhibits [FN-y and TNF-a-induced MDC
expression through inhibition of signal factors, STAT1, NF-kB, and p38, in HaCaT keratinocytes.
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o2 AAZHEH ol 49 AlE 59 2% derived chemokines (MDC/CCL22)y= ZFAAGAIE, A1
ASFEAES AAN] g S0 AETH wkee] F A, FTAIE Sl A, Al F9He]] CC chemokme
83k g 2ot} A, e IdF wree FuEE 34 receptor 4 (CCR4)E U3 3l= Th2-type Al222] o] &

[€)
Holup M3 2 13&% W = 9loH, cytokines, ofshe Zo= dEA ot 017“94 A2zl A oFE

chemokines, eicosanoids, nitric oxide (NO)} 7+& mjj-¢- T} 3 3xpe] oA MDC F<=°] S7FsIitE B
&t A4 vizRAed o H fdEgy g4 g 5 7F Ak
3], olEY] IHEe Y= ] .Et A7 Llel ofs) & NOT= Thfgh A5 Alolol|A] Mgl ARG-EAL vt
Ak ti2Q 954 AFESo R A F14 ¥ ol X} vhd|gjote} 7H2 o) 71‘:]% A= AASH=E F
S, 94 ) Wy —;ﬁ%ﬂ E =7}, Th2-type cells, 34 L3k QxR T, AFHESe] 23] EP%«] NO7}F 842 7
T, MR 2, A2 53 22 954 AlEEe] o | o= 22 &4, A2 W], A £ 58 fiEs
H A6 5 540 sk dglogp Y 3, 893 FEE TRIA %94 ?-?%‘ 3-8 SXIA]
Chemokinese T cells, eosinophils, macrophages 52 & Edl= Prostaglandin E, (PGE, )-‘: B2 dtst, 7=
4 AZ7F A e 9 TR olF st Helst =, AERS g3, 954 ME s B, A AN 5
= EHEA, O T/ AEdA AdET g A o $83 &S = Zow deEi4d g
At theFst E7/9] chemokineS )4, macrophage- A EE GFHEgoM F23 IS ke Al EF9
ShEA, Q% 2 A}l HES5}o] tumor necrosis factor-o
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cytokine2- AJ/3}3L, inducible nitric oxide synthase (INOS)
9} cyclooxygenase-2 (COX-2)E /43t NO 2 PGE,&
ARehe Fod AEa dei4 9oL ojd 54 vl
Al thek A 245 RIte =N FJHF aHE <l
Sh= in vitro BElo] 7] ARGE AL STt SRR, o} ET]
RG] Aofsitiar AHF MEE FolA, 2PN E
T BE 2959 95%elds Tshs AEZEAM, Tt
A}l ©]8|A] cytokines, chemokinesS A8/3 & 37F ofy
gh, kgt AT HAsiaL QlojA] F83 FH o= &
g8 ohHY

INE22(Artemisia annua L., A : B38}E (EE58)2 ©
7ol A G 9 S| EA e IR e A Fed% AME
o dHA Aok S S 24 dFAHA =
monoterpenoids, sesquiterpenoids, flavonoids, coumarins,
aliphatic and lipid compounds®} 72 ThFst FF<
phytochemical & -3kt By = ok 2 ol A
artemisinic acide= g gt ol 2SS Ze
artemisinin®] A 22X 2 42 Uk HZ artemisinic
acid7F AA 2] E3le} C/EBP § 4 2O 2N
anti-adipogenesis 4 zZl=the A 237 RIES]
o' SRRk, o}A71A] artemisinic acide] 95 24300 o
g Bile gle Aot wEhA, & dAelMe tiket &
=4 Qlx}Eol 3t artemisinic acide] T4 2 1 28]
A& st} skt

Mz o ah

AleF 3 717] - Lipopolysaccharide (LPS, E. coli 011:B4)
+ Sigma Chemical Co. (St. Louis, MO)IA F+43le] A}
23199}, AZ3L interferon-y, tumor necrosis factor-o., fetal
bovine serum (FBS)<} Dulbecco’s Modified Eagle Medium
(DMEM)+= Invitrogen (Grand Island, NY)ollA4] #4313 T).
Anti-p38, anti-IxB-a, and anti-phospho-STAT1 &A= Cell
Signaling Technology (Beverly, MA)oIA] +¢i3le] Al8-3}
% T}t anti-STAT1 and anti-phospho-p38 &A= Becton
Dickinson (San Diego, CAYIA 43819aL, B-actin A=
Sigmaol|A] F+ste] ARSI 718 A2 55 AloF
< AR8-8I3ITE. MPLCE= CombiFlash companion (Teledyne
ISCO)S A3t MPLCO| AH88 3§ ddS
RediSep column (silica 120 g, 3.5 x 200 mm, Teledyne ISCO)
S AHESIGITE £38 HPLCE AE7] 24 Waters 2487
Dual AAbsorbanceS E3$Hdl= Waters prep LC 2000
systems ARS8 W, AR ZH-2 Luna C18(2) column
(212 x250 mm, 5 um, Phenomenex)S AH&-3tith 'H-
and "C-NMR< Bruker Avance-500 (500 MHz)E AF8-3151
o1, GC-MS= Hewlett PackardAle] HP6890 GC-HP5972
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MSE A}835}9 thelectron impact, ionization voltage 70
eV). GC column (0.25 mm x 30 m, 0.25 um film thickness)
S 2= HP-5 fused silica capillary columns AR5} T}
TLCE plate= precoated silica gel 60 F254 plate
(0.25 mm, 20 x 20 cm, Merck)E AR5}t

HEME - 2 APl A AlEe AlFEA 20106
6ollA 9ol A AHHE AFE AT Stolel= AP
o] T ATAENE Y ol ARSI

F£ 9 28 /%S A% 300 g& AIESIL n-hexane
BLx3)Z FZ33Ut o] F FE2E2 ¥ F53I30L,
chloroform (400 mL)l 6% methanolS- AR8-51e] TRA] F&
st oAl ebi ZF 553 &, MPLC (RediSep, silica
120 g, 3.5200 mm; detection, UV at 254 nm; flow rate,
85 ml/min)E AAJsted Fojzl 5070] £FEE AL, o5
10-18¥1 &F-go ths}od preparative TLC (Si gel using a
6% ethylacetate in CHCI, solvent system)S 2A|5le] &3¢
& 940 mge AUtk o] EFE) ko] reversed-phase
preparative HPLC (Phenomenex Luna C18(2), 21.2250 mm,
Smm, 60% acetonitrile in water)S 2 A]3}le] 480 mg<]
artemisinic acidS AU} o]FA AoJZ] artemisinic acid=
GC-MS¢} 'H- and "C-NMR- ]85l F3 3},

Artemisinic acid. 'H-NMR (500 MHz, CDCly): 6 6.45
(1H, s, H-13), 5.55 (1H, s, H-13), 4.98 (1H, s, H-5), 2.69
(1H, m, J=3.8 Hz, H-7), 2.61 (1H, br s, H-6), 1.92 (2H,
d, J~1.2 Hz, H-2), 1.78 (2H, d, J=3.5 Hz, H-3), 1.59 (3H,
s, H-15), 141 (1H, m, J=5.3 Hz, H-1), 1.39 (1H, m,
J=2.2 Hz, H-10), 1.35 (2H, m, J/=3.4 Hz, H-8), 1.07 (2H,
m, J=3.8 Hz, H-9), 090 (3H, d, J=4.1 Hz, H-14); “C-
NMR (500 MHz, CDCL): 6 1729 (C-12), 142.8 (C-11),
135.1 (C-4), 126.8 (C-13), 120.3(C-5), 42.2 (C-7), 41.6
(C-1), 38.1 (C-6), 354 (C-9), 27.8 (C-10), 26.6 (C-3),
26.1 (C-8), 25.7 (C-2), 23.8 (C-15), 19.5 (C-14); EI-MS,
m/z (rel. int.) 234 M+, 19), 189 (9), 161 (4), 136 (20),
121 (100), 93 (49), 79 (41), 67 (11).

MR o MEMES I - A 4AFHA LT
HaCaT A= AFHSaL ot shel A a2
FE 2 Wty AF M 2320 RAW264.7 M EE
ATCC (Rockville, MD)ol|A] £¢F wiQkt}, Zhzto] Al xXsE
10% FBSS} 1% &A3A171 H71E DMEMS: Alg-8lo] 53h
2719 37°C, 5% CO, viF71olA] st Al 28Es
& Naramwongsatit’} 713 WS Faste] Axslla,"”
EZ-cytox enhanced cell viability assay kit (itBIO, Korea)
< AREsle] st 28] 71sskH WA 96 well plate
o 2x 10" cells/wello] H|=2 FUsHA EF611 244715
Sk MheFaisiTy. 712e] WS A A e, Tl el A
7} EFE AR iAZ Aele F Th 24412 B9 )
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Ak ko] & &, wix] o] WST solution (2-(4-
Iodophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-2H-
tetrazolium)E 10 pL¥ 93 2~3A17F F2F v st 2
well?] F3 X+ VerasaMax ELISA microplate reader
(Molecular Devices Inc., CAYE ©]831] 450 nmollA =4
sttt

RNAZZ| % RT-PCR-MDC mRNA #&o| ot
artemisinic acid®] &4 Xizos°] 7|3 WS s}
o] A8t HaCaT Al ZolA RNARZ % RT-PCR
2 HaCaT A %(5.0 x 10° cells/mL)E DMEM Hj#| & ©]-&
sto] 5% CO, 2710014 18217+ Hujjk &t} o] & )
A& A AL IFN-y2} TNF-a2} Al57} 3 iz & A
2] 5lo] v et &, TRI-reagent (MRC)E ©]£3}4] total
RNAE #2/3l01th {2 RNAE 33 EAE o83}
o 260/280 nm 7oA A7 3t cDNAE 1 pgdl
total RNAE A}-8-3}4] First-Standard ¢cDNA Synthesis kit
(Promega, Madison, WI)ol| X3+ Hxlol| w2t 443515
t}. Polymerase Chain Reaction (PCR)S 34 E cDNAZ
FE MDC$ B-acting 53417171 9181, 7+ 30724l o
8] Eo] 22l primer} i-Tag " DNA polymerase (iNtRON
Biotechnology)& AF&-3te] =23} T}, Primer sequence=
MDC (497 bp): 5“GCATGGCTCGCCTACAGACT-3"9} 5~
GCAGGGAGGGAGGCAGAGGA-3"; B-actin (588 bp): 5-
ATGGGTCAGAAGGATT-CCTATG-3'?} 5-CAGCTCGTAG
CTC-TTCTCCA-3"°]t}. PCR- Peltier Thermal Cycler
(PTC-100, MJ research, Reno, NV ARS8} 0, 2z} <l
Zpol] thsA] denaturing at 94°C, 30 %, annealing at 55-
60°C, 30 %, extending at 72°C, 2 & Z7104] 32 cycleZ
Y31 th. PCR 2HE2 1.2% agarose gel (Promega)® &
7195 ¥, ethidium bromideZ ¥2135}aL UV light illumi-
nation®-Z 21513t}

Western Blot Analysis — STAT1, IkB-a, p38° th3t
artemisinic acid®] FF o|xol] 7= WU A5
21893199 ch ) HaCaT M (5.0 x 10° cells/mL)E DMEM Hj
A& o]&stq 5% CO, d=27]0llA 18A17F Hulj % sttt
o]F WA E AAsIAL AlE7F EIHE HiA|E A2t 24
7k &2t A SIAL, IFN-y9F TNF-a2 15~3027F A=
StAT). ol Z2A A2]¥ MEE ice-cold phosphate buffered
saline (PBS)E AM&-3lo] 2~338] M2 &, lysis buffer (50 mM
Tris-HCI (pH 7.5), 150 mM NaCl, 1% Nonident P-40,
2mM EDTA, 1mM EGIA, 1 mM NaVO,, 10mM NaF,
ImM DTT, 1 mM phenylmethylsulfonyl fluoride, 25 pg/
mL leupeptin}E 2|3t L2 oA 3087 lysisAlZth
Cell lysates= 15,000 rpmol| 4] 158-7F A2l 8k3laL, 4
S48 Western blot analysisol] AF&-E19 T} Tl Tt
bovine serum albumin (BSA)S 353} 14 Bio-Rad assay
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kit (Bio-Rad, Hercules, CA)E ©]-8-3}] ZA3IATE 30 pg
9] lysateE 10% mini gel sodium dodecyl sulfate poly-
acrylamide gel electrophoresis (SDS-PAGE)Z 7] #2]3}
&, °o]& PVDF membrane (Bio-Rad)®l| transfers}$itch.
Membrane 5% skim milk blocking bufferS A5t A
20| 1A]7F52t blocking 3FAL, oA Z+ 12} A&
1% BSA/TTBS (TBS +0.1% Tween20) bufferol] 1:1000-2.
2 32X sled A3 TH4°C, overnight). TTBS washing 5,
horseradish  peroxidase (HRP)-conjugated anti-primary
antibody host IgG A= 1:5000°Z ]A st H-200A] 1
AIZE 308 B2t A2t Wuk-go] &5 membrane
2 WEST-ZOL plus Western blot detection system (iNtRON
Biotechnology, Koreaye ©]-8-38to] #gA)7l &, X-ray &5
o ZHEAA gRlska

NO Assay — Al2zH] g 2] NO= NO<J A
nitrite (NO™)E 2430 24 NO2| 4 7Hg2 o=
Sl+= Griess reagent (Promega, Madison, WI) %S
AR, o] Fol 71&st Axafol wet A sttt
RAW264.741Z¢l| LPS (1 pg/mL)Sh A 22 2] 513 244]
7h Sk vttt mike] Bt 5, vl S 100 pL
9} U] Griess reagent (0.1% naphthylethylenediamine
dihydrochloride and 1% sulfanilamide in 5% phosphoric
acidyg A3 A2 hAolA 1027 WHSAIF T 7 well®]
= 2 540 nmellA 2931903, NaNO& BEdE
ste] 7 S 2.

ELISA - PGE,®} IL-6°l| tg} artemisinic acid®] €432
o] o] olHel| 71&e WS FAE slo] A s,
RAW264.7 M E(2.0 x 10° cells/mL)ZE 96 well plated] HE
ShaL 18X7F Hujsldtt. o % viRlE AASKAL LPS (1 pg/
mL)%} TR SAE ABS A ESlal 24417 vl gkl
o} A wjk) W PGE,$} IL-6= Parameter " Prostagla-
ndin E, Assay kit<} DuoSet® mouse IL-6 (R&D systems,
Minneapolis, MN)E ©]-8-3t4 7}z} S 33t

EAXNE| - & d¥e] FAAEE Student’s t-test HWHS

ARgsll e, e Wt AR YEpIch

[e]
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Y

AN gl
ool o

S|

2)

Z7 % o

ZIESMMZOIA MDC mRNA 2840f| CHEF Artemisinic
Acide| 23} — 954 chemokineS! MDCE TR 954
Alaze] WH o R o] o]Fro| Hofelal, ofEY] FHY $ix}o)
HHolA F7tEE 2o g St o] A7dte|
A1 IFN-y, TNF-a, IL-49} 22 954 cytokinesE°] 2+
FAMEL AdfobHEollA MDCeF 22 954 chemokine
o] AL Fditke Bt IAekP wekd, - EA
A 321 HaCaT A 3o A artemisinic acid”} IFN-y2} TNF-
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o AHFE FEEE MDCO gt A g5 2heA] 2
ALt WA, Ao AL8-¥ artemisinic acid®] T+E2E
Figure 13} 2t} HaCaT M|ZE IFN-y2} TNF-0.2 A=3)
< o, MDC mRNA I&lo] A538HA] o2 thzx<tol| H]al

(A)

(B)
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Fig. 1. Effect of artemisinic acid (AA) on the MDC mRNA
expression and the cell viability in the IFN-y and TNF-o-
stimulated HaCaT human keratinocytes. (A) Chemical structure
of artemisinic acid. (B) Cells were pre-incubated for 18 hr, and
mRNA expression was determined from the cells stimulated
with IFN-y (10 ng/mL) and TNF-a (10 ng/mL) in the presence
of artemisinic acid (12.5, 25, 50 uM) for 18 hr. The mRNA
expression was determined by RT-PCR. (C) Cells (5.0 x 10* cells/
mL) were pre-incubated for 18hr, and cell viability was
determined from the cells stimulated with IFN-y (10 ng/mL)
and TNF-a (10 ng/mL) in the presence of artemisinic acid
(12.5, 25, 50, 100 uM). Cell viability was measured using
WST assay.
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Z7V3sl3 e}, &A%, artemisinic acid 50 pMS $H7 =23}
A= W, MDC mRNA o] 245814 &2 st o<
o2 Hashs AL ERIF  AANTKFig. 1-B).

0|9} 7+& artemisinic acid®] HA|E/do] HaCaT A9
gk Ao R Qlal] Uehbe 3ol ofdA] Ejlstr] ¢
alo] M E A5 tigh Y= gRlal] B3kt HaCaT Al
X9 IFN-y2} TNF-a.2 A}=3}3, artemisinic acidE 12.5,
25, 50, 100 pMZ A 2])g+ A3}, 100 uMelA] Al 2E AEFS
oF 80% B EE oA AA T, &S H7HEd v
50 uMoJstoll M= A Z BEFol S FA LSkrh(Fig.
1-C). o]&ist AFE=2L artemisinic acid’} HaCaT A 34|
IFN-y9} TNF-o. A4 22 F 55+ 9354 chemokine?!
MDC el tijsl] oA S-S Zlethe AS HoEth

ZESHMMEZOM IFN+2F TNF-o2 E4siEl= ASH
COIXI0l| CHEF Artemisinic Acid®| S} — IFN-y= Al £}
o E=A3l= IFNGRI1$} R2ol| Agste] 28-S 3lar, o]%
o Janus kinase/signal transducers and activators of
transcription (JAK/STAT), mitogen-activated protein kinases
(MAPKs; ERK and p38), nuclear factor-«B (NF-kB)2} 7+
& Tk AEdY FEE 835 2100 ek, MDC
mRNA o] tigl oA 442 Rl artemisinic aicd2] ¢
A A 7S 18] 918k, HaCaT Al3o4 TFN-y2k
TNF-o A522 243} He= 2o dH Aadd <l
ZFE%1 STATI, p38, NF-«xBol| tgh &3 g<ls) Hottt.
STAT13} p389] 7ol Qs =& AEE 23 SRl
AL, NF-kB2] 73$-oll= NF-kBo} ZAgtsle] S48 oAl|A]
7] <A1 inhibitor kB (IkB)e] L& oJH-5 BRIt
HaCaT Aol IFN-y¢} TNF-0& A=312 uj, STATI, p38
o] 914ks}l = kB2 degradationo] Al7ke]E o7 el
%t THdata not shown). ©]©A], artemisinic acidE 12.5, 25,
50 pME 2A17F &2t A2 gk -, [FN-y¢} TNF-0& A=
© 2 BAstE = QIAbel| ek FaFS SRI%H A3, STATI
7 p389] QlAks7E A E A, FAHAD kB FEE
TEOEAHOR I EHE FFS ISHITHFig. 2). T
Sk o] o] AFAF oA, IFN-y2} TNF-aZ A% HaCaT
A|ZoA MDC 5= TARC A8/°] Jak/STAT S{AIAIR] Jak
inhibitor I, p38 MAPK 24|41 SB203580, NF-xB A
A%l Bayl1-70825 A =|3S o 7Hadrhs Ba7F A
o7 o) "] A= 3 AYZtE)EH, artemisinic acid
7} IFN-y¢} TNF-o 4522 SAsle] = Alade A=
< AN EZN MDC B3-S JAAZ] Aor Azhed
T A

CHAIMIZOIM H=M OIXIS0| CHEF Artemisinic Acid
- AN DAY g A Ee} e AT/
Alzoll ofsl w7l s e TR Q1S o8l Lok

o2 dHA . o 54w Al AL

r 8 1o
Fol

o 12
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@A)
IFN-y & TNF-a - + + + +
AA 125 25 50 (M)
p-STAT1 | W W e SS— | 91/84 kDa
STAT1 | — — ——— | 91/84 kDa
B-actinl - I 42kDa
®)
IFN-y & TNF-o - + + + +
AA 125 25 50 (M)
- e
paci | T | - >
©
IFN-y & TNF-a - + + + +

AA 12.5 25 50 (M)

p-p38|~—»- W e e - |42kDa

P38 | e G S S A | 42 kDa
pacin | N | : ..

Fig. 2. Effects of artemisinic acid (AA) on the factors of
signaling pathways activated by IFN-y and TNF-a in HaCaT
human keratinocytes. HaCaT cells (5.0 x 10’ cells/mL) were
pre-incubated for 18 hr, and then the cells were pre-treated
with artemisinic acid for 2hr. (A) The phosphorylation of
STAT1 was determined from the cells stimulated by IFN-y
(10 ng/mL) and TNF-o (10ng/mL) for 30 min. (B) The
degradation of IkB-a and (C) the phosphorylation of p38 were
determined from the cells stimulated by IFN-y (10 ng/mL) and
TNF-o (10ng/mL) for 15 min. Each protein levels were
identified by western blotting method.

lipopolysaccharide (LPS)= ©]¢} 2= A|EE 2531 NO,
PGE,, 954 cytokineZ} 72 thfet A5 A= A
4L g™ wabA| artemisinic acide] F9Z &4
< Frlstaal, M2l RAW264.7 MIEE LPSE A=
3k & AT = A5A 2AFEC tlg artemisinic acid®] &
A BdS BRlETE WA, RAW264.7 Al Eo)| LPS (1 pg/
mL)$} artemisinic acidE 25, 50, 100, 200 pMZ =] ] 5}]
2477k v 5, Al i FE el NO A e] W
315 griess WO 2 2RI ST} LPSE AFHA] ¢k O
Ztof| Hlgll LPSZ A=3F Addwtell A NOe| A &Fo] oF
148 o3 Z715193, o= artemisinic acidZ 100, 200 uM
SEE AYS o], 4R A =JAckFig. 3-A). st
A9t HaCaT AlEoA 50 uM FxLolA A4S vepd A
I vl S w, HjaE =& FrolA 48 vER Ao
ZA Mol wg} e MEE AFske Rl uet 24
of zfo]E Hol= ALz Azt

-2 artemisinic acid®] PGE thet oA &5 2l
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sl7] 916t ELISAE ©|-&sto] RISk RAW264.7 Al
3of| 25, 50, 100, 200 uM€] artemisinic acidE LPS9} S|
23 the 24417+ 5 PGE, B %S 221k A3 LPS
£ g & PGE,o] AT LPSE Aol &2 tl=
ol Hlste] F7FE AT sEA|RE, ThFsk F5(25, 50, 100,
200 uM)9] artemisinic acidE 2] S W= LPSAI=2
Z AE PGES F&S 4] LUth(Fig. 3-B).

LPSE s« thds 954 cytokines F THEA QI
cytokine?! IL-6°1 th3} artemisinic acid®] HAE % &<l
8l Bth RAW264.7 Al X 25, 50, 100, 200 pM 2
artemisinic acid®} LPSE 2|3 Tt} 24717 & 1L-62] A
’d%S ELISAE o83t ERlsiqitt. L A7}, LPSE A
23t & IL-69] AAdo] LPSE X 2|ekA] %2 tizatol H]
3ted Z71E Q.01 artemisinic acid® FEEE 23 o
oAM= LPSZ A=t At AR IL-6 A HS 23
THFig. 3-C).

mpA] ek o 2 who- 2 o Al A E 2l RAW264.7 Al E ol A
artemisinic acid®] A E A&l i3k J3FS Felsiith
A EZ artemisinic acidE &=% 50, 100, 200, 400 pMZ
Zglste] 248 7F 53T vl gBEaL, WST assays o831
A AESS A3 Aol A", artemisinic acid
£ 400 yMZ AP W] AlE AEF0] oF 80% A==
A HARE, 200 uMO] 3R] FolAE RAW264.7 A9
AT SFE TA FUTHFig. 3-D). foFshAH,
artemisinic acid”} th2 M| Eol|lA] LPSE === NO°| o
A= oFst A e BHAARE, 2R AA A MDC
o that oAl B48 YEPH sxol| vls) oA A
S VR, B TORE 9578 1AFER] PGE,2F IL-69]
gk oA E2do] AT

2 B

B Aors /EEo 2R Eed A8 artemisinic
acide] ZH M ETo} AMEFNAN e ohsst
A¥S5A4 IAE(MDC, NO, PGE,, IL-6)ol] thg =184
S olsf BT Artemisinic acide THAAIES] RAW264.7
A|ZolH LPS AF0 2 Fsle 954 2A81 NO, PGE,,
IL-69l thair= A 2ol oFstAt JUIAAIRE, 2 A
AJ3EZQ] HaCaT A|ZoNA IFN-y2} TNF-o A0 2 F =5
+ olET IR A AR MDCER thsix] A2
AL YeP AT B3 o)™ artemisinic acidol] 2]3F A
S IFN-y9} TNF-o2 B35 Tt 2591
E<1 STAT1, NF-«B, p38¢] Ql4lslE AAIEo 24 vepd
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Fig. 3. Effects of artemisinic acid (AA) on the inflammatory mediators in RAW264.7 macrophages. (A) Cells (2.0 x 10° cells/mL)
were pre-incubated for 18 hrs. (A) NO, (B) PGE, and (C) IL-6 productions were determined from the culture supernatant of cells
stimulated by LPS (1 pg/mL) with indicated concentrations of artemisinic acid for 24 hrs. The NO production was measured by
Griess method and PGE, and IL-6 levels were measured by ELISA. The error bars indicate standard deviation. (D) Cells (1.0 x 10°
cells/mL) were pre-incubated for 18hr, and cell viability was determined from the cells treated concentrations of artemisinic acid
(50, 100, 200, 400 uM) for 24hr. Cell viability determined by WST assay. *, P<0.05.
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