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Effect of Sacchromyces cerevisiae-Fermented Artemisiae Argi Folium
on Hydrogen Peroxide Production of Macrophage Treated
with Toxicants

Wan Su Park*

Department of Pathology, College of Oriental Medicine, Kyungwon University

The effect of Sacchromyces cerevisiae-Fermented Artemisiae Argi Folium Water extract (AFS) on hydrogen
peroxide production within mouse macrophage Raw 264.7 Cells treated with EtOH, gallic acid, Nicotine,
Acetaminophen, and Acetaldehyde was investigated through this study. AFS (0~400 ug/mL) was simultaneously treated
with EtOH, gallic acid, Nicotine, Acetaminophen, and Acetaldehyde. And the intracellular productions of hydrogen
peroxide were measured by dihydrorhodamine 123 (DHR) assay. AFS restorated the intracellular productions of
hydrogen peroxide reduced by EtOH, gallic acid, Nicotine, Acetaminophen within Raw 264.7 Cells. AFS could be
supposed to have the immunological activity concerned with macrophage’s oxidative burst.
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A 2 ol Tt @7 E3 BT AP
ul= Z kX (macrophage; KAMME)= AAHARA L &

>

ol g(Artemisia argyi L)S 71RAEE She AH(UEE dghe Hyshs MERA] BRI E(phagocyte)oll £6H715 o
Arternisiae Argi Folium)2 =glo] &3 thal R0tk & o} QR ZRE] olAo] FUshE tiekst WA (KT, vlolH L,
of o}xl Zo] FA A4S Wl AS AF A dlHo] YT = A} Az B)2 AAE B0k ohiEl, AujollA ehlsle AlE, B2
SETE OFS ()2 WEShA(R) S0 AR AL(UME) WL & walsle] ApEskes QIAMEY THRE S8 EASHL Adlghe
BHEE)e 7 ASE dEA oM, Z2kE ukoH sl & 7155 wEshi Ark.

22 WAN(BLLN), 52 7122 Goln B5S WA (HE 2ol wiEel 95k, ThAMES Reactive Oxygen
IERHE S5O0 U OFRERVE AhRm OKE R(SIEKHE),  Species(ROS) 434 - HEC] RuURE|A DY L4 AAdohs
AN BElZe, 120l Wall QA0 & QEE AREAR S AMIECZSY WEe sk o 28 ABE 51 3
%), 80| AUAH B2 BHREE), BUSE 0% &} . & AN Zo) 2S5 ROS/}T cell 59 HET g2
E(Ti) € A8sH= AOE YA Ak, =3} E1159] 7) T EH3E LE S Urks Holrk oA AR AEHA
2 AzoiH, DRVIEEE ARE A% 8M Y AET HIE (oxidative stress)7} GERE S FAUSITH= 71EQ o] Yt
St 22 Sk orHM e FHGL 559 SUE sk & 71 AR BUlEIAY BEER 22 JRY ApHGEE
okl whgoll thel Thekel A7t O] oA 1L IO, 49 &g ol AEH N3 BHENA AR Yk MAlSke Aoltk
* WAIKAL : ueky, Hgi] T 58S 49Uy §ol kst B dApoAE gEE aEAFY Y59 Sacchromyces
- E-mail : hang198@naver.com, - Tel : 031-750-8821 cerevisiae T LW FA|AH &2 AlE(AFS)7} EtOH, Gallic acid(GA),
-4 1 2009/04/24 - SF @ 2009/05/11 - R : 2009/06/02 Nicotine, Acetaminophen(AAP), Acetaldehyde(AC) S0l &]3)A]
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FLUE = P22 tHAAIE Raw 264.7 cell W hydrogen peroxide
YgAslol rIXlE Foke ot Y8l in vitro A8E 4
HoHL 7B AHE H3A7lof oo HEIshks mlolrt

1. A&E
1) AleF & 7171

2 M¥lol AM8E A1eF = Gallic acid, dihydrorhodamine
123 (DHR) S2 SigmaAKST. Louis, MO, USA)EHE] 2215k
AHSSITE. ZF Alotel B4 248 55 ol ROR §ld
ALESIRTE B dFd AMEE 7171 SZ A7 (Eyela, Japan),
freeze dryer (Eyela, Japan), FA2WE1(Revco, USA),
microplate reader (Bio-Rad, USA) E0]|r}.
2) oy

2 A&ol| ALSE o ol H(UFE ; Artemisize Argi Folium)
2 o AolietollA A, dES = Agsien AFE o
(No. 2008-01-0016)i= Z&THEHL & o 2

UHE 50 g F71HE7 o 14} £84 1,000 mLe} at7] &

2 7 1508 ¢t 71, FEBINICE FE20) Bt H FEHES o
WEA|(Advantec No2, Japan)Z ZH; oJust H, omag
rotary vacuum evaporatore OI%— } SETILE 0] ZEWUES
=

oA TEoldl U BREES ol8okd AREd of
t}

4] :
g a-herbzyme (=84,
T

4,
REAAC 3 =)
=)ol £F4 100 mL & 715LL 37°ColA] 3087 A&5le o1}
Al & L oNE ZEANOE ALEBIN
@ EoE0lo] XS U F2E(3.0 g pH:544)S screw
cap tubeo] Bl 0]f] REH ZFHANE 22 mLE AUl 3
7CoNAM 2417 &

@ Sacchromyces cerevisiae STV89Z
HEsHA 37TolA] 447} mi st
® e & ZEE pHi 5490,
® it & 0TollA] 2023t LA & EEARs 1
TR NHFEE(AFS) HRE &5, dgdl AIEsIT
2) Cell lin
A3l ofl /\].Q.Q

= d A 2= mouse macrophage(Raw 264.7 cell
line)o|™ h=ZHEF 23 (KCLB, Korea)oll Al T+I5194

3) Al unek
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Raw 264.7 cells= penicillin (100 U/mL), streptomycin (100
ug/mL)o] H7VE DMEM s X1 2 Al Zik7]ollA] 37°C, 5% CO»
9] ZZA8Ml HHEIQTE. Cellso] 75 cm® flask (Falcon, USA)ol]
A HES] 54T, gz 31U phosphate buffered saline
(Sigma, USA) A Z HojFE & 75 cm’ flask & 3 mLQ) 0.25
% trypsinEDTAEAE € 204 127F AEIg o
trypsinEHS el L 37 Tolrt 587 BHslo] MEE g@is)
of A) uiFsict. @Ak MEZ= 10 % FBS7) A 71E DMEM
dlotal 10 mLo] BRAIY THS AEE 87l 84 1: 29)
split ratiol2 AtHuf kst

4) Dihydrorhodamine 123 (DHR) assay
Cell W12] hydrogen peroxide(H:0,) 4442 Roesler %'99]
HEe S§&, dihydrorthodamine 123 (DHR) assayE 4A|51

o

=3
E£F3519T) &, DHRE B8 EEZ 0| A2} cell WollA] hydrogen
peroxideo| Q514 4glElo] Mol s dislcle 220
thodamine 123(R123)Z HIFA Hcot J8E=Z A 714
oxidative reactiong Y27 EZEE QI3 macrophage o]
A IO 2wk @4 Ak Z (reactive oxygen species; ROS)
9 +%& dihydrorhodamine 123 assay& 0] &35l &gt &
U= Aok B AdoAe EtOH, GA, Nicotine, AAP, AC &
O] %5]—% CJALAE W hydrogen peroxide 4Joixoll thh
o] gake ZHaICt 96 well plated] 1x10* cells/well9)
7 BREETE 1x10° cells/mL2] cell2 7} well T 100 p04
il 37°C, 5% CO, incubatoroflA] 24A|7}E0T v & BRI &
EHF/]EZ HiQEA £ HEHE phosphate buffered saline (PBS) SH
O HolFnt. AIRE Aels] ol 4 DHR(10 uM)o] &
1WA E 30:7F 2t wellol A2IgE § A E HMASIATE Ui
OF wiRle] 0] A0, 10, 50, 100, 200, 400 ug/mL)%} E4 =
ZIS(EtOH, GA, Nicotine, AAP, AC)S 7 wello] Rg]5ha 24
AlZE &0 37T, 5% CO, incubatorolA] BlSH & microplate
reader(Bio-Rad, CA, USA)E 01838} 490 nmol A SHEE &

A, ulasksd

l>l'

3. AR

ASMAL HFA] + FEHAHMean = SD)E VERNS 1L,
EAE 794 AF2 ANOVA test?} Student t-testE 0] &35}
P<0.05 $=ZollA A5

4 %

1. EtOHO] Raw 264.7 cell W hydrogen peroxide 4441 Aol tf
¢k AFS gk

EtOH(100 uM)E mouse macrophage Raw 264.7 cell U]
hydrogen peroxide H4AME FaHL AFS(O 10, 50, 100,
200, 400 ug/mL)E &7 XZlsk] 24A17Hs0F nierst A
EtOHo|| 98t M3l hydrogen peroxide Og 245 50 ug/mL
olakel BEolA OlM UM (p<0.05) B=AILCHFig. 1)
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Normal Control 10 50
Concentration (ug/mL)
AFS(ug/mL) 0 0 10 50 100 200 400
EtOH(100 uM) + + + + + +
Mean 18304 100 9902 10383 11131 12574 15510
SD 328 148 1.21 192 2.26 2.75 201

Fig. 1. Effect of AFS on the intracellular production of hydrogen
peroxide (H-0z) of Raw 264.7 cell treated with EtOH (100 uM). Cells
were incubated with AFS for 24 hr with EtOH. Results are represented as mean
S.D. AFS : Water extract of Artemisiae Argi Foium Fermented with Sacchromyces
cerevisiae, Normal @ Not treated with EtOH. Control © Treated with EtOA only, #
represents P ¢ 0.05 compared to the normal, * represents P < 0.05 compared to
the control.

+

2. Gallic acid(GA)S} Raw 264.7 cell W hydrogen peroxide 4§43
Aol ThSH AFS F3

GA(100 uM)E mouse macrophage Raw 2647 M2 Uj
hydrogen peroxide MHAXE Fe3tL AFS0, 10, 50, 100,
200, 400 pg/mL)E €A Aelske] 24A17+E ¢t uieret Z GA
ol 918t A} hydrogen peroxide A4HZAE 50 ug/mL o]t
oflAl R94 A (p<0.05) 3=AIZICHFig. 2).

150+
5 = 1251
g8
s 1004
T o
© O 754
Q_I—
« 2 504
B
b 254
Normal Control 10 50 100 200 400
Concentration (ug/mL)
AFS{ug/mL) 0 0 10 50 100 200 400
GA100uM) + + + + + +
Mean 14261 100 10115 10654 11051 12159 14200
SD 306 121 1.61 0.69 1.68 143 2.3

Fig. 2. Effect of AFS on the intracellular production of hydrogen
peroxide (H-02) of Raw 264.7 cell treated with Gallic acid (GA; 100
uM). Cells were incubated with AFS for 24 hr with GA. Results are represented
as mean = SD. AFS : Water extract of Arfemisiae Argi Folium Fermented with
Sacchromyces cerevisiae. Normal = Not treated with GA. Control « Treated with GA
only. # represents P ¢ 005 compared to the normal. * represents P < 0.05
compared to the control,

3. Nicotine®] Raw 264.7 cell 1§ hydrogen peroxide 484 &3A|o]]
tHSH ATS gk

Nicotine(1 mM)S & mouse macrophage Raw 2647 ME
MHEAME Faskal AFS(O, 10, 50, 100,

=
SO

=

W hydrogen peroxide

- 610 -

200, 400 pg/mL)E B AEIGl 24A17HEQF wieyS A
Nicotinedi ¢J8t A ZW hydrogen peroxide MHALE 50

ug/mL ool 894 U7(p<005) 3| ZAIZCHFig. 3).

200+
c
oz
52
3 €
T o
[
= L3
23
N -
(o -
N -
x
Normal Control 10 50
Concentration (ugimL}
AFS(ug/mL) 0 0 10 50 100 200 400
Nicotine( mi) + + + + + +
Mean 18562 100 10041 10468 11274 12681 15490
SD 398 1.64 1.56 1.54 2.25 1.98 2.53

Fig. 3. Effect of AFS on the intracellular production of hydrogen
peroxide (H-Oz) of Raw 264.7 cell treated with Nicotine (1 mM). Cells
were incubated with AFS for 24 hr with Nicotine. Results are represented as
mean + SD. AFS : Water extract of Artemisiae Argi Folium Fermented with
Sacchromyces cerevisiae. Normal : Not treated with Nicotine. Control © Treated with
Nicotine only. # represents P ¢ 005 compared to the normal. * represents P < 0.05
compared 1o the control

4. AAPQ] Raw 264.7 cell W hydrogen peroxide
St AFS 2k

AAP2 mM)Z mouse macrophage Raw 2647 AiZ
hydrogen peroxide #HHE FEEIL AFSO, 10, 50, 100,
200, 400 pg/mL)E B MEIsll 24A17HEQr widet A3
AAPol] 913t M| Z hydrogen peroxide 44 Z44E 50 ug/mL
olaolli FY AA(p<0.05) Bl =AIZCHFg. 4).

A Aol th

200+

§ =

£ 8

Z =

3 3

23

o

o:#

O

I

Normal Control 10 50 100 200 400
Concentration {ug/mL)

AFS (ug/mL) 0 0 10 50 100 200 400
Acetaminophen

© mvh + + + + + +

Mean 18716 100 10099 10777 11455 12845 15850

SD 353 1.55 149 1.95 1.74 1.67 302

Fig. 4. Effect of AFS on the intracellular production of hydrogen
peroxide (H:0z) of Raw 264.7 cell treated with Acetaminophen
(AAP; 2 mM). Cells were incubated with AFS for 24 hr with AAP. Results are
represented as mean t S.D. AFS : Water extract of Arfemisiae Arg/ Folium
Fermented with Sacchromyces cerevisiae. Normal : Not treated with AAP. Control
: Treated with AAP only. # represents P ¢ 005 compared to the normal *
represents P ¢ 0.05 compared to the control.



EtOH S25 e thAlMZE W hydrogen peroxide Ao} it FRALENRYE FEEY &

5. Acetaldehyde(AC)S] Raw 264.7 cell W hydrogen peroxide 4§
GAAo thSH AFS E3F

AC(200 uM)S. & mouse macrophage Raw 264.7 A Z L
hydrogen peroxide $MIHE F3LIL AFS(O, 10, 50, 100,
200, 400 ng/mL)E &A AMeldhed 24A17HEQ et 23 AC
ofl 98t AlZ1) hydrogen peroxide 44742 10 ug/mLol =
ToAE HE ZAAIZIOL 200 ug/mLY] ZEojAlE 801
QA (p<0.05) 3|2 A\ ZiCHFig. 5).

175+
c 150+
s=
52 151
35 100
[= IS pal—
8 75 =
o O =
O 504 —
™ - =
I 254 —
0 =
Normal Control 10 50 100 200 400
Concentration (ug/mL)
AFS (ug/mL) 0 0 10 50 100 200 400
Acetaldenyde .
(200 uM) oot
Mean 1619 100 8653 9180 9886 11126 13570
SD 2.3 1108 168 211 2.02 198 213

Fig. 5. Effect of AFS on the intracellular production of hydrogen
peroxide (H20.) of Raw 264.7 cell treated with Acetaldehyde(200
UM). Cells were incucated with AFS ‘or 24 nr witn Acetaldehyce. Resuts are
represented as mear £ S, AFS @ Water extract of Artemisiae Argi Folium
Fermented with Sacchrormyces cerevisiae. Normal @ Not treated with Aceialdenyde
Control : Treated with Acewaldehyde only. # represents P ¢ 0.05 compared to the
normal. * represents P < €05 compared to the cortro
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ONH(LTE; Artemisine Argi Folium)= 7HEF), B1(FF), Al
SO oo R AL FR)oH SHEME =1
A o, Bekg mEESHA kol NEE HEREA Sh=(aglE
FE01 AoM 2P0l AL ofE A, 2olo 2hEe
30| dolod gilo] & QElE AX(ERA%), SRETHERFE
%), YASR QIS M (TIm), 318k (EEY) EEHmeS &
ok AW, ANARBH @ ET) 28, GEEST &

8, Hags 2g, g7 2 50” dE A
1 FQ3t e E S Z = Jaceosidin, scopoletin, Arteminolides
B - C - D, Eudesmanolides "% H1%0) 9Tk

HZ9 ITE""o]A] macrophaged] ROS A4 - vjZ0)
FolelA BEAE gdg 9FsHE B AR erEe £

Az FErksAE 2061 =olvta € 4 Qrh B dF)
A1 EtOH, GA, Nicotine, AAP, AC S0l 9J5iA] 2T
A 2Z2] MW hydrogen peroxide 444740 thled §dt
T NEREE(AFS)0] nlX= Gekell thaiA] LotEgk

oot

EtOH(100 uM)Z mouse macrophage Raw 264.7 AlZ 1}
hydrogen peroxide MMM E FEGIL AFSO, 10, 50, 100,
200, 400 pg/mL)E Al MzZIokd 24A17ECH MRSt A3
EtOHof 96} A1l hydrogen peroxide 4 OIAE 50 ug/mL
olakel EEolA SOEIA(p<0.05) BEABLL E3 GA(L0
uM)Z mouse macrophage Raw 2647 AX 1] hydrogen
peroxide HHOIFE Fekslal AFS(, 10, 50, 100, 200, 400 u
g/mL)E A ABIEKd 24417150 uikst At GAoll &St A
Z1H hydrogen peroxide A4oi%E 50 ug/mL 0149 Lo
A S98A(p<0.05) FEAZIE}. Nicotine(l mM)E  mouse
macrophage Raw 264.7 M| Z 1 hydrogen peroxide A&
Sukst AQo|E AFS(0, 10, 50, 100, 200, 400 pg/mL)E 57 7
ok 24A1bEQT BiRkSt A3} Nicotineo] 28F AMEuf
hydrogen peroxide &AM E 50 ug/mL 01439 SLolA]l &
95 (p<0.05) B)=AIZACE AAPR2 mM)E mouse macrophage
Raw 264.7 MZE ] hydrogen peroxide MMHAME FUsIIL
AFS(0, 10, 50, 100, 200, 400 ng/mL)E &4 A28k 2478
QF RS Aol A AAPol 98 M EW hydrogen peroxide
AHAAME 50 ug/mL 0|49 FEolA TSI (p<0.05) 2=
AlZEct Zeuh AC(200 uM)= mouse macrophage Raw 264.7
M 3E 1 hydrogen peroxide &AM E FEEL AFS(0, 10, 50,
100, 200, 400 pg/mL)E VA RTS8} 24A17HEQH uist A
ollAl= AFS7} 10 ug/mLY] EolAis B2 ZAaAZ S0t 200
ug/mLe] sl FYSHA (p<0.05) S Z2AAH AL Is
TollAl AgiElE A9E UERASICE

olae) AutE QOFEIH Sl X(Artemisia argyi L) 7192
Z ol oNE(Artemisige Argi Folium)eE J X 1f(Sacchromyces
cerevisiae STV89)2 T WHA|H H& EFEE(AFS)0] EtOH,
GA, Nicotine, AAP 59 SEEH0| oA Fitel= thaM =
W<l hydrogen peroxide 8-dZAE RS SEZA7]= &4
2 NI Jlem oleigh &2 AFSTF A 8] 4 E
AR A o

= O
BE QSN RUE & Y= AIHADH SAIA

SFHAUENYE BEEEE AFSE EtOH(100 uM), GA(100
uM), Nicotine(I mM), AAP2 mM) =Z IEFE mouse
macrophage Raw 264.7 A3 1H9] hydrogen peroxide 4844937
€ 50 ug/ml o]&8] skollA FASHAH 25, MZ 4404
& BEeg S7NFen ACR00 uM)ol st thAlHZHS]
hydrogen peroxide 4JoiA|ol] thefAl= 200 ug/mLo] sEol
Al 7218 312 LIERARIEL ol A Tieks SHEE S AT
CHALA 2 W 84 E BEZALE AFST) SEARITE A2

A S BYEULE WHER HHE & s FHEIAL
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