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Effect of Artemisiae Argi Folium Fermented with Lactobacillus Pentosus
on Hydrogen Peroxide Production of Macrophage Treated
with Toxicants

Wan Su Park*

Department of Pathology, College of Oriental Medicine, Kyungwon University

The purpose of this study is to investigate the effect of water extract from Artemisiae Argi Folium Fermented with
Lactobacillus pentosus (AFL) on hydrogen peroxide production within mouse macrophage Raw 264.7 Cells treated with
gallic acid, EtOH, Nicotine, Acetaminophen, and Acetaldehyde. AFL (0~400 ug/mL) was treated with gallic acid, EtOH,
Nicotine, Acetaminophen, and Acetaldehyde. And the intraceliular productions of hydrogen peroxide were measured by
dihydrorhodamine 123 (DHR) assay. AFL showed the restoration of the intracellular productions of hydrogen peroxide
which were reduced by gallic acid, EtOH, Nicotine, Acetaminophen in Raw 264.7 Cells. AFL could be supposed to
have the immunological activity related with macrophage’s oxidative burst.
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Gallic acid S22 E WA W hydrogen peroxide 4840l tigh SATUFNY FEEY &

FUEE v tHA]M E Raw 264.7 cell W hydrogen peroxide
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2) Cell line
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1. Gallic acid(GA)9] Raw 264.7 cell W] hydrogen peroxide 444
Axof oSt AFL &gk

GA(100 uM)=Z Raw 264.7 cell U] hydrogen peroxide 444
OI7 = SukslT AFL(0, 10, 50, 100, 200, 400 pg/mL)E S &
218k 24A17FEQr shekst 21} GAoll 98t MZ hydrogen
peroxide AHAXE 50 ug/mL oO]A49 mZLolA SFASHA
(p<0.05) B2 AIZITHFig. 1).
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Narmal Control 1'0 50 100 200 400
Concentration (ug/mL)

AFL{ug/mb) 0 0 10 50 100 200 400
GA(100uM) - + + + + + +
Mean 142,61 100 9999 104685 10747 11828 13643
SD 306 1.21 1.69 2.11 1.37 159 262
Fig. 1. Effect of AFL on the intracellular production of hydrogen
peroxide (H20,) of Raw 264.7 cell treated with Gallic acid (GA; 100
UM). Cells were incubated with AFL for 24 hr with GA. Results are represented
as mean = SD. AFL : Water extract of Artemisiae Argi Folium Fermented with
Lactobacillus pentosus. Normal = Not treated with GA. Conirol : Treated with GA

only. # represents P ¢ 005 compared to the normal. = represenis P ¢ 005
compared to the control.

2. EtOHQ] Raw 264.7 cell W] hydrogen peroxide 434 &izlof o)
oF AFL g%

EtOH(100 uM)Z Raw 264.7 cell W hydrogen peroxide 3
HAME 28k AFL(0, 10, 50, 100, 200, 400 pg/mL)E &7
AMESIA  24A17kECh ieRSE E3 EtOHo] gt Alzul
hydrogen peroxide 44%&HE 50 ug/mL 0140 Lol &
S5 (p<0.05) 3B A|FiEHFig. 2).

H;0, production
(% of control)

NormaiControl 10 50
Concentration {ug/mL)

AFL{ug/mL} 0 0 10 50 100 200 400

EtOH(100 uM) - + + + + + +
Mean 18304 100 9959 10319 10967 11975 14516
SD 328 1.48 2.23 1.94 2.26 1.98 424

Fig. 2. Effect of AFL on the intracellular production of hydrogen
peroxide (Hz02) of Raw 264.7 cell treated with EtOH (100 uM). Celis
were Incubated with AFL for 24 hr with EtOH. Results are represented as mean +
SD. AFL : Water extract of Artemisiae Argi Folium Fermented with Lactobacilus
pentosus. Normal = Not treated with EtOH. Control : Treated with EtOH only. #
represents P ¢ 0.05 compared to the normal. * represents P ¢ 0.05 compared to
the control.

3. Nicotine®] Raw 264.7 cell W] hydrogen peroxide 4823370l
tHSH AFL g&k
Nicotine(1 mM)2.F Raw 264.7 cell L hydrogen peroxide

YEAHNE Fekslal AFL(0, 10, 50, 100, 200, 400 yug/mL)E &
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7 RAelslad 241745t wiSt 23} Nicotineo] 98 AZEU
hydrogen peroxide 45%%1& 50 ug/mL 0|49] BTolM &
Ol3}A (p<0.05) 3EAIZiCHFig. 3).
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H, 0, production
(% of control)

Nermal Control 10 50
Concentration {ug/mL)

AFL(ug/mb) 0 0 10 50 100 200 400

Nicotine(1 mM) - + + + + + +
Mean 18562 100 10091 10378 11192 12253 14457
SD 398 1.64 1.31 152 203 216 267

Fig. 3. Effect of AFL on the intracellular production of hydrogen
peroxide (H:0z) of Raw 264.7 cell treated with Nicotine (1 mM). Celis
were incubated with AFL for 24 hr with Nicotine. Results are represented as
mean + SD. AFL : Water exiract of Artemisiae Argi Folium Fermented with
Lactobacillus pentosus. Normal @ Not treated with Nicotine. Control : Treated with
Nicotine only. # represents P < 0.05 compared to the normal. * represents P ¢ 0.05
compared to the control

4. AAPQ] Raw 264.7 cell W hydrogen peroxide A4 Aof o)
g AFL Fg

AAPQ2 mM)Z Raw 264.7 cell W hydrogen peroxide 444
HAHE FEH6kaL AFL(0, 10, 50, 100, 200, 400 ug/mL)E &4 A
2lgtod 24A17kSQ ieket 231 AAPo] 9TH AL hydrogen
peroxide AAAME 50 ug/mL 01419 E=TollAl SO
(p<0.05) 3|2 A ZCHFig. 4).

H3;0, production
(% of control)

Normal Control 10 56 100 200 400
Concentration {ug/mL})

AFL (ug/mi) 0 0 10 50 100 200 400
Acetaminophen

0 v + + + + + +
Mean 18716 100 10141 10472 11116 12109 14574
3D 353 1561 179 196 316 316 356

Fig. 4. Effect of AFL on the intracellular production of hydrogen
peroxide (H:02) of Raw 264.7 cell treated with Acetaminophen
(AAP; 2 mM). Cells were incubated with AFL for 24 hr with AAP. Results are
represented as mean + SD. AFL : Water extract of Artemisiae- Argi Folium
Fermented with Lactobacillus pentosus.-Normal : Not treated with AAP. Control :
Treated with AAP only. # represents P ¢ 0.05 compared to the normal. * represents
P ( 0.05 compared to the control.



Galtic acid 525 7 thA]MZE ] hydrogen peroxide 444doixilo]l et R4btdtdoly F&EY Bk

5. Acetaldehyde(AC)2] Raw 264.7 cell W} hydrogen peroxide 23
SAol theh AFL &g
AC(200 uM)2.Z Raw 264.7 cell W hydrogen peroxide 482
AHE FakEkal AFL(O, 10, 50, 100, 200, 400 ng/mL)E &4 A
IBI 24X 7H=0r HiQSE ATt ACOﬂ I8 A FE1H hydrogen
FollAE BIE Zakizont
FBIA(p<0.05) FE=A1ZH

peroxide A4 IHE 10 ug/mL2) =

400 ug/mLO] ZLolAe (Fig. 5).

H,O, production
{% of control)

NormalContrel 10 50 100 200 400

AFL (ug/mL) 0 0 10 50 100 200 400

Aceta:dehyde i N
(200 UM) ' oot
Meari 1618 100 8781 Q01 9543 10677 12509
SD 23 1109 0% 1 276 192 282

Fig. 5. Effect of AFL on the intracellular production of hydrogen
peroxide (H:0;) of Raw 264.7 cell treated with Acetaldehyde(200
UM). Cels were incuvated with AFL “or 24 - with Acetaldehyde. Resulis are
represeniec as mear £ SO AFL @ Water extract of Arfemisiae Argi Fodur
Fermeneo witn Laciobacllus pentosus. Norma : Not treated with Acetaldenyde
Conrol * “reated with Acetaldehyde only. # represents P < 0.05 compared o the
normal. * represents P ( 005 comoared to the contro
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Nicotine, AAP, AC E0of 9laiA] 2ry & A EO] M E LU
hydrogen peroxide 48EAA k] ST HEE EXS
E(AFL)0] ulXle gkl thalA] LotER
GA(100 uM)Z Raw 264.7 cell W} hydrogen peroxide 2§
AAE Sk AFL(O, 10, 50, 100, 200, 400 ng/mL)E kA &
oIk 24A17HS0r wiekst 23} GAol gt MZ1l hydrogen
peroxide AHAME 50 ug/mL 0|49 skolA] FLIBHA
(p<0.05) 3= A7k ESH EtOH(100 uM)E Raw 264.7 cell Wi
hydrogen peroxide A8 HE FESHIL AFL(0, 10, 50, 100,
200, 400 pg/mL)E & Azloied 24A17FE0F widker A
EtOHoll €]3t Ml ZU] hydrogen peroxide 44IAE 50 ug/mL
0149 =TolA FYSHH (p<0.05) 3= A1ZiCE Nicotine(1 mM)
& Raw 264.7 cell W hydrogen peroxide HOIME Falat &
ol AFL(0, 10, 50, 100, 200, 400 ng/mL)E & XElskd 24
AZrEer uieFst At Nicotineoll 2I8F A ZW  hydrogen
peroxide AHARE 50 ug/mL 0] sTollAl FQGHA
(p<0.05) 3| =A1ZCE AAPQ2 mM)E Raw 264.7 cell W hydrogen
peroxide AHAME FukslT AFL(O0, 10, 50, 100, 200, 400 u
g/mL)yE e Meldlad 24A17H50r st Aol AT AAPY|
St A ZWH hydrogen peroxide &8YAE 50 ug/mL o]0
ELA] S95A (p<0.05) FEAZCE TR AC(200 uM)E
Raw 264.7 cell W} hydrogen peroxide AHAME L1
AFL(0, 10, 50, 100, 200, 400 ug/mL)E &7 A5t 24A170E
OF BReFSH Aol A= AFLo] 10 ug/mLY| EoflMe tE 24
AlZ107 400 ug/mLel EEolME FAGHA (p<0.05) 3EA|A
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