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Effect of Water Extract from Artemisiae Argi Folium on
Mouse Macrophage Stimulated by LPS

Wansu Park”

Dept. of Pathology, College of Oriental Medicine, Kyungwon University

ABSTRACT

Objectives : The purpose of this study is to investigate the effect of Water Extract from Artemisiae Argi
Folium (WAAF) on mouse macrophage Raw 264.7 cells stimulated by lipopolysaccharide (LPS).

Methods : Cell viahilities were measured by MTT assay. And the intracellular productions of hydrogen
peroxide (H202) were measured by dihydrorhodamine 123 assay. TNF-a and IL-6 production from Raw 264.7
were measured by ELISA method.

Results : The results of the experiment are as follows.

1. WAAF significantly increased the cell viability compared to the control group (treated with LPS only) at
the concentrations of 10, 50, 100, 200, 400 ug/mL.

2. WAAF significantly increased the intracellular production of H202 compared to the control group at the
concentrations of 50, 100, 200 ug/mL.

3. WAAF significantly decreased the production of TNF-a compared to the control group at the concentrations
of 100, 200 ug/mL.

4. WAAF significantly decreased the production of IL-6 compared to the control group at the concentrations
of 50, 100, 200 ug/mL.

Conclusions @ WAAF could be supposed to have the immune-modulating activity related with the
macrophage’s immunoactivity.

Key words : Macrophage, Artemisiae Argi Folium, Hydrogen Peroxide, TNF-a, IL-6
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T Rudgn 9o T }‘“FM}O ZP(TNF—a),
interleukin (IL)-1, Z12] 2 interleukin (IL)-6 &< A
HSAAES FrtE 2~ AE 9 53”01] A A F
a3k deks Jdgdste AoE deyA Stk olge A
FSNAES st gAML ERE Ho] HA
5= st

ArtemisiaZroll 481 A& ¥ Artemisia asiatiag,
Artemisia princeps 59 FGZ g giEiA = o]
B2 A7 AP o, )
Levl. et Vant.)©] T2 A3l
= U}X] 0}1;}

2 AFA e LAA LM o2 -+
%/‘1, 2BYFS (D), 943%, THEI(EEAR
p) B (), 5 (im), 5F4 RS 5=
|58k dl AMEE NQ(Artemisiae Argi Folium; dry
leaf of Artemisia argyi Levl et Vant)"V'e] 3%
Eo| Lipopolysaccharide(LPS)2 &Al3le wl$-~
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Gekol] sk oA
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Az g g
1. M=
1) Ak =8l 717]

B 2gof ARgH AleF T Lipopolysaccharide (LPS),
Tetrazolium salt 3,[4,5-dimethylthiazol-2-yl]- 2,5-dyphenyl
tetrazolium bromide(MTT)9} Dimethyl Sulfoxide (DMSO),
dihydrorhodamine 123(DHR) & Sigma*HST. Louis,
MO, USA)Z ¥ F¢ste] AFE5F o ELISA kit
for TNF-a, IL-6= Endogen#|%< Ab&3licth. 7zt

Aok FAL BAE T oY Ao dhe AR
afoitt 2 gl ARE¥ 7]7]% rotary vacuum evaporator
(Eyela, Tokyo, Japan), freeze dryer(Eyela, Tokyo,
Japan), deep freezer(Revco, NC, USA), microplate
reader(Bio-Rad, CA, USA) So|t}.

2) A
2 Ao ARgE oA oH"ﬂ(Arte‘misiae Argi
Folium)& 32 A &oto| A &) AAT T AL

o, AR pIEe Aausta deldue



Lipopolysaccharide® 2A43bg np$-2

2. Y

1) Al8e Az
sharo] Asfotell A Bk AAE Aez A=
s}ell&(Artemisia argyi Levl et Vant)S 1504
A2F F, AV 50 g2 wh FPste] W7o
|

%
A4 S5 1,000 mLek 3 22 5 1508 &<

o 1

7t FE3A FEAS filter paper® 724 o3
3k 5 o]3}8S rotary vacuum evaporators ©|-&3}
o w239t} o] BE2AS EAARIZ o] g, A%

gt 6 g(+5F 12%)9 §Y =FF=(Water Extract
of Artemisiae Argi Folium; WAAF)& o] A&
AH&-FSI T

2) Cell line

Aglo] A2 4 H FE mouse macrophage (Raw
264.7 cell line)o]™, aF=Al £ 3)(KCLB, Korea)©ll
A )k

3) AlE W

Raw 264.7 cell2 37T, 5% CO, =714 10%
FBS, penicillin(100 U/mL), streptomycin (100 ug/mL)
o] H7l¥ DMEM ®jA= #jE 0t CellsS 75
e’ flask (Falcon, USA)ON A %53 248 3wl
34 Ao E w|UAE FWS phosphate buffered
saline (Sigma, USA) &9o2 AolE ¥ 50 mL
flask®d 1 mL9 0.25% trypsin-EDTA& S Y 2
2ol Al 121F A=E oy trypsing S Hela 37
TolA 587 Batata NEE gasto] A wjds)
St g2t" Al¥E= 10% FBS7F #7FE DMEM #j
Gl 10 mLol FFA1R v, A2 wiFE7]ol &
7 1129 split ratio= CO, #1Y71(37C, 5% COy)ell
Al st

4)
Bl
B

MTT assay
B AE7F LPSol oA ity AR AJE

N, N

A FEgE opr 7] 9gke] Mosmann
e $-8&dto]l MTT assayE 2453
9 well plateo] 1x10" cells/welle] FEZ BFHE=
1x10° cells/mLe] cellS 100 uL® ¥ 37°C, 5%
CO, incubatorol Al 24A17Hg ok wjeket & wix|E W
g3 HjFAE EHS phosphate buffered saline
(PBS) &o = AojFtt LPS(2 ug/mL) &= =

ol o
U

1

ja

E

& iAol W ErEee] gl A 153

S Aol =91 A]&(10, 50, 100, 200, 400 ug/mL)<}
A 7} Welloﬂ g sk 3A1%E F2t vkttt
ol Bt FH wjgAS AAstL wiAd =l 1
mg/mL MTT (Sigma, MO, USA)E 100 uL® 2
wellel]l 22]3t & dFujgsda FFA7 T 247k
s %‘8 Z7e A kst wigdS 25 A A
gk $ DMSOE 100 uLA sk 37ColA 2417 v
2] % microplate reader (Bio-Rad, CA, USA)E ©|
&3to] 540 nmellA FFEE 453

5) Hydrogen peroxide(H»0,) assay

MEY hydrogen peroxide (H:02) A4S Roesler
=W W e 89 dhydrorhodamine 123 (DHR)
assayE AAlste] 438tk DHR2 |3 Fo| A vt
A Wol A AE o HaOpoll ofate] AFstE|o] =449
45 s E42) rhodamine 123 (R123)% w}
A Ay 2 BRE oY 7HA] 4 iR d o7+
EAEZ 9 st mouse4 EHNH]_-.LHOHH ];Ha‘toi aug
3}+= hydrogen peroxide®] 45 dihydrorhodamine
123 assay= ©]&sto] F4T & vk & APA
= LPSell ofal fEkshs AW HO, A7l o
g Alze] o ZA3s9th 9% well plated] 1x10°
cells/welle] 52 BFHEE 1x]10° cells/mLe] cell
S 100 ulL® ¥ 37C, 5% CO: incubatorol] Al 244
et wiget & uixE W wjEAE WS
phosphate buffered saline (PBS) €02 A oj5%]
th A8 E Agatr] del ¢4 DHR (10 uM)ol w31
A& 3087F 7} welld]l A2s 1 wjxE AAsS
th LPS (2 ug/mL) @5 &2 wjAlol] =<l A 5(50,
100, 200 ug/mL)¢t A1 Zh wellell A 2jskar 242t 3
AlZE Ek wFstanl o]l Ed $ microplate
reader (Bio-Rad, CA, USA)E ©]€-3}4] 490 nmol|A]
THEE S48

6) TNF-a2} IL-6 4ol thg Enzyme-
Linked Immnunosorbent Assay
(ELISA) A3

LPSZ #A3ld Raw 2647 cells® TNF-a}

IL-6 A7 A Age] 9FS doprry] 918 o
S} o]l AL Algsty. 96 well plated] 1x10°
cells/welle] 52 BFHEE 1x]10° cells/mLe] cell

S 100 ulL® ¥ 37C, 5% CO: incubatorol Al 244
et wiget & uixE W wjEAE WS
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phosphate buffered saline (PBS) &0 2 A5
ok LPS (2 ug/mlL) 95 52 wjx]o] 59
100, 200 ug/mL)<F $7 7t welle] A

Fob st W% F 45o0S AAse] ELISA
!

1. WAAFZ} LPSE2 Fu=l Raw 2647
MEZe MEZM=Z0| D|x|= &k
LPS(2 ug/mL)} Al WAAF(10, 50, 100, 200,
400 ug/mL)7} X3k vjx]of] Raw 2647 cellsS 3AZE &
ob kst Ax} [PSE Q18 AZAES 7H4E 10 ug/ml
olde] wmolN 717 1283 14185, 18183, 22846,
3B53%E F9(p < 0.05)3HA 7 1ZtHEig. 1).

A\
]

#

100 -
w’ '

Normal Control 10 50 100
Concentration (ug/m)

Cell viability
(% of control

200 400

WAAF
(ug/ml)

LPS
(ug/m) 0 2 2 2 2 2 2

mean 1205 100 122.83 141.86 181.83 22846 325.53
Std. Dev 2222 11.67 259 2533 1521 17.55 25.9

Fig. 1. Effect of WAAF on viability of Raw 264.7 mouse
macrophage cells

Cell viability was determined using MTT assay and
represented as the percent of control group. Cells were
incubated with WAAF (10, 50, 100, 200, 400 ug/mL) and LPS
(2 ug/mL) for 3 h. Results are represented as mean = S.D. of
five replications. Normal : Not treated with LPS. Control :
Treated with LPS only. # : represents p < 0.05 compared to
the normal. * : represents p < 0.05 compared to the control.

0 0 10 50 100 200 400

2. WAAFZ} LPSZ 2= Raw
264.72| MEZL H,O, Ao

o|x|= i35k

L O o

LPS(2 ug/mL)9 A WAAF(R0, 100, 200 ug/mL)
23ty wix]o] Raw 264.7 cells 3A17F 5o njok
s A}, LPSel of& frdsl Alzd HO, 4974
= Z+z} 2290, 2455, 2779% % 2l(p < 0.05)3}A
7 Z tHFig. 2).

N
- -

3% *
S ™ * *
o5 7
36 20|
22 nf #
(o
=2l
0 ‘ ‘ ‘ ‘
Normal Control 50 100 200
Concentration (ug/mL)
(m 0 0 50 100 200
(ugﬁu 0 2 2 2 2
mean 208.3 100 229 2455 2779

Std. Dev 4.004 5.205 12.41 11.74 10.54

Fig. 2. Effect of WAAF on the intracellular production of
hydrogen peroxide (H:0»)

HyO» production in Raw 264.7 mouse macrophage cells
was measured by dihydrorhodamine 123 assay and
represented as the percent of control group. Cells were
incubated with WAAF (50, 100, 200 ug/mL) and LPS (2
ug/mL) for 3 h. Results are represented as mean + S.D. of
five replications. Normal : Not treated with LPS. Control :
Treated with LPS only. # : represents p < 0.05 compared
to the normal. * : represents p < 0.06 compared to the control.

3. WAAFZ} LPSZ 72E Raw
264.72] TNF-a MMof| o|x|= g
LPS (2 ug/mL)¢} 374 WAAF (50, 100, 200 ug/mL)
7F 23 iAo Raw 264.7 cells 3A17F &<t vl
g A, LPsel sl frde A2 TNF-a A4
<7F& 100, 200 ug/mLe] sE=olA F2)(p < 0.05)3}
A AR A Fig. 3.

4. WAAFZ} LPSZ fgt=El Raw
26472 IL-6 MAMof| o|x|= &k
LPS (2 ug/mL)¢} 34 WAAF (50, 100, 200 ug/mL)
7} 338kE wjA]ol] Raw 264.7 cellsg 3A17F B v
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2500

2000

1500
1000
500
- | L

Normal Control 100 200
Concentranon (ug/mL)

TNF—a production
(pg/mL)

WAAF

(ug/ml) 0 0 50 100 200
LPS
(ug/mL) 0 2 2 2 2
mean 14.9 1900 1664 902.8 257.1
Std. Dev 3.75 548.7 143.3 269.4 69.9

Fig. 3. Effect of WAAF on the cellular production of
TNF-a

TNF-a production from Raw 264.7 mouse macrophage
cells (1x10" cells) was measured by Enzyme-Linked
Immnunosorbent Assay. Cells were incubated with WAAF
(50, 100, 200 ug/mL) and LPS (2 ug/mL) for 3 h. Results
are represented as mean £ S.D. of five replications.
Normal @ Not treated with LPS. Control : Treated with
LPS only. # : represents p < 0.05 compared to the normal.
x 1 represents p < 0.05 compared to the control.

180 [
S 1o
= 4
s~
S 10t
© = 100 -
°B
ga 97
7 ol
= g : * * *
i E— == — _—
Normal Control 50 100 200
Concentration (ug/mL)
WANF
(o) 0 0 50 100 200
LPS
(o) 0 2 2 2 2
mean 35 1114 76 38 33
S.Dev 058 5.7 1.89 0.96 065

Fig. 4. Effect of WAAF on the cellular production of IL-6
IL-6 production from Raw 264.7 mouse macrophage cells
(1x10" cells) was measured by Enzyme-Linked Immnunosorbent
Assay. Cells were incubated with WAAF (50, 100, 200
ug/mL) and LPS (2 ug/mL) for 3 h. Results are represented
as mean + S.D. of five replications. Normal : Not treated
with LPS. Control : Treated with LPS only. # : represents
p < 0.05 compared to the normal. * : represents p < 0.05
compared to the control.

WA ZAN T EFEwe] W92 a7 155

7, LPSell o3 &% H]E?% IL-6° B4<57}
E5 el(p < 005)3

Uy

LA AL Mgl Edhe i H(Artemisiae
Argi Folium-& =8lte] thadA zi 3)<(Artemisia
argyi L)9] A& ool Fo] 7] %S v AF 3t
oA Il T AREsh= Alolth i/ NEEskAL S
ZME 2R ook NI, IR, B SRROR sk i
1, WARSIEMSE 5ol QoA A NEAsE, HASANH,
AR, whif, wihi, AR, WHRME R 5S XS
P, Fad ARoze U 457k oF 02-05%
FrElof 9l=H, cineole?d F 50%, limonene, a-thujone,
a-pinene, [J-pinene, a-terpineneol & 2°.& T4 %M,

) ASE A Rk F ), FEHex, WS,
g 2o e ayA 9l

WA A E7 BH|EE cytokines T 53]
S IL-6 AN T7he v d52dske] A
gk weol Qlar, ArhH S A gk A s 1—5— k2
2143 e hydrogen peroxide A 7+A7} Fn}
A HEAY e At Ese Fdetste ¥
otte A= o) waye] gtk

ga%at 2 Artemisiagiol 438l Artemisia
princepsZ5-E 2®  jaceosidin®, yomogin® %
< giAAEe} AHEE FPETel e AeE B
vk glo, tiA A2 TNF-a, IL-6 A4dol oist
g 25E=Y 9% A= 2aud v gl

2 AFA s A "AAA glo] Fag Js
ot Az HYegdst ddste] LPSE w2
Aol AEg 7+ AE U] hydrogen peroxide A4
AA|, A5 cytokine?! TNF*aS’Jr IL-6 B 7t
frskar, ofd digh Y EFEE(WAAF)S] 93-S
dolr 7] fjal APS T34 P i=g

LPS(2 ug/mL)e} 74 WAAF(10, 50, 100, 200,
400 ug/mL)7} 23 vjA]o]l Raw 264.7 cellsS 34
b 5ok ok Ax) LPSE Q3 AEZAES UAE
10 ug/mL oo sZolA ZH7} 12283, 141.86,
181.83, 22846, 325.53% = <9 (p < 0.05)3HA S7FA]

715 ASRZ Yeigt o, 53] 50 ug/mL ©]/e %

o A= normalitel] HEIAE O F7tels Ao®
Eftt WAAFZL ti2AE ARl o] AEES 377

NF,

7

=)

S
o

=)

rld 0
R D))
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Aoz ME 4 glo, oldld 4Es ke Y
AL st BAE WY ofst Sl o] 36
2 5 98 sk ol @ 4 UrkFig D).

LPS (2 ug/mL)®t &7 WAAF (50, 100, 200
ug/mL)7} 3 v Ao Raw 264.7 cellsS 3A7F &
Sk wjeFet A LPSel o) e AE ol HOp A
AR E 22 2290, 2455, 2179% 2 <9 (p < 0.05)3}
A 7 Fig. 2). ©] A3 WAAFZF tiA A1 29
hydrogen peroxide A3/37+4¢t AAH= FrbeE 24
HAA T AtAGES SN Tl ¢
< onjgth g0l HOp9F 22 radicale t 2] Al

7 HAAE T 4o QolH LA @

O:

o<

B oo

LPS (2 ug/mL)9} 374 WAAF (50, 100, 200
ug/mL)7} 23 v Ao Raw 264.7 cellsS 3 h ¢t
ke Ax LPSel ofsf e AEe] TNF-af
AAS7HE 100, 200 ug/mLe] FENA Fo(p <
0.05)3HAl 7217 0¥ (Fig. 3), LPS(2 ug/mL)$}+ o
7l WAAF (50, 100, 200 ug/mL)7} &8 wj=]o]
Raw 264.7 cellsS 3 h &oF wjst Ao A= LPS
of o&] fke AlxEe] IL-69 AAS7HE 50 ug/mL
ool FEoA EF frof(p < 0.05)3HA FHAAIT
= Ao 2 YeltthFig. 4). o] Z%-E WAAF7} th4]
Ao dEF59 cytokine5e S JATOZH
AAAZA Y 7FeAel AeS & F A
%

o\ e AFATZ WAAFZF AT &

A4 LPSE e vk 2 A e
AEE A hydrogen peroxide A4 YA, TNF-a<}
IL-69 AZ7tel diek AFCE) =555 WAAF
7 MR gEs dotry| 9fg AYs s Ay

1. WAAF= LPSell el frdel vk tf2 429
BEEHAEE 50 ug/mLe F%=@ h P elA

T 2 < 0.05)8H S7HA AT

2. WAAF+=  LPSol| 93 il Alxd] HO, A4
S 3AI7ES] wj kel A= 50, 100, 200 ug/mLe]

FTLolA 27t 2290, 2455, 2779%%2 #F9(p <
0.05)3HA] & 7FHA1 AT

3. LPS (2 ug/mL)¢} 4 WAAF (50, 100, 200
ug/mL)7F 23 wjA]o] Raw 264.7 cellsS& 3 h
ok mjFst Axp LPSel os fuE AL
TNF-a2] 4457 100, 200 ug/mLe] &0l A
F2(p < 0.05)3HA AT

4. LPS (2 ug/mL)¢t 874 WAAF (50, 100, 200
ug/mL)7} 3£3HE wjA]o] Raw 264.7 cellss 3 h &
oF wjok3l Axjol A= LPSel <& it AE9
IL-69 AAZ7FE 50 ug/mL o)4e] FEolA 5%
Fo(p < 0093 A7 = Ao ® et

o
oy
a-

7 Hed Aoz Arnd.
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