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

Wan Su Park+, Do Hoon Kim

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 human hepatocyte HepG2 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 intracellular 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, and acetaldehyde in HepG2 Cells. AFL could be
supposed to have the hepatoprotective effect related with hepatocytologic signaling activity against gallic acid, EtOH,
nicotine, acetaminophen, and acetaldehyde.
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£ 4go A18® A% F Dimethyl Sulfoxide(DMSO),
dihydrorhodamine 123(DHR) % SigmarkST. Louis, MO,
USA)ZFE FYste] A&ttt 2 AloFe] F2& 48 5
7 ol ALE st ARgSiTh & A3l AHE T7I=
rotary vacuum evaporator(Eyela, Tokyo, Japan), freeze
dryer(Eyela, Tokyo, Japan), deep freezer(Revco, NC, USA),
microplate reader(Bio-Rad, CA, USA) & o|t}.
2) o)

2 Ao AHEE A HACLEE Artemisiae Argi Folium)
& = Mgkl A, AT F ARSsler AAE oA
(No. 2008-01-0015)= 73 Ath3ta ghejzioyst Hejstudo] B
= ATt

o ¥ 1508 B 1Y, FEAAG. FFo] B 7 F2L
filter paper(Advantec No.2, Japan)Z 7+t gt H, A&
rotary vacuum evaporatorg ©]&3t T34 o] 5 S
=
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TANZINE o) g3t Nz H HEY Ag2 AMEE T
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O 2854 2A : 2524 3 g a-herbzyme(3t=r 84, 34,
ol FFS 100 mLE 7Feka 37T ollA 3023 W &8t
FAZ) F O ddLS 2EANO R AT

@ EFZdtd 12 U¥E FEE(B0 g pHb544)S screw
cap tube 0.95 g& Hil ¥ G498 22 mLE H7t
atof 37TColA 2417 &4 Wb

@ &EL2HE § 95TeA

@ Lactobacillus pentosus K345 Ee]] 4%% HF3she] 37C
ANA 497 v gt

® #W% F pHE 5.42%th

® wiF F 60TAA 203 EA g & A VI
HE FEE(AFL) AZRE 98, 430 AMEsHAT
2) Cell line

Ao AMEE UM EE human hepatocyte(HepG2 cell
line) 2] =4 EFL23(KCLB, Korea)oll A )3k th.
3) M wjek

HepG2 cells2 37T, 5% CO, 74 10% FBS, penicillin
(100 U/mL), streptomycin (100 zg/mL)°] H7+¥ DMEM Hj A
2 wl%E A Cellso] 75 cm? flask(Falcon, USA)ol A Z33]

2

oy
[l
Fok

29 T ouled, 3¢ HFo=Z WiYAME EWE phosphate
buffered saline(Sigma, USA) &d o2 HoJFE F 75 cm? flask
2 3 mLY 025 % trypsin-EDTAEHS Wi Ao 187t
223 T trypsing§ A& W3 37 Toll A 587 RA3IS A
s gFstd A widstalth. 229 AlE= 10 % FBS7F A
7Hel DMEM ®jFe) 10 mLell FfA12] o A2 v FE7)
ol &7 1: 29 split ratioZ CO; ¥l %¥71(37°C, 5% COz)l A i
FakAuet.
4) Dihydrorhodamine 123(DHR) assay

A ZW ] hydrogen peroxide(HOz) 43S Roesler 577 <]
WS 34, dihydrorhodamine 123(DHR) assayE A Al8te] =
A8t Hth. DHR2 Bl g Fo|A gk Al Uo]A ME Ul hydrogen
peroxided] 9jste] 4tglEo] =Ao] FFL W= EH
rhodamine 123(R123)2 u}# A At 2 EZ & 742 b3}
A s dovle EHEE As) moused] HAAE oA o

(o)

Foz WA= reactive oxygen species(ROS)S]

dihydrorhodamine 123 assay & ©]-&3te & 4 Ut}
39 A= GA, EtOH, Nicotine, AAP, AC 50| f&3h= o
Z U] hydrogen peroxide A AA o tig A5 FF

3T 96 well plate] 1x10* cells/well®] FE2 B35
1x10° cells/mL9] cell& 100 u# €3 37°C, 5% CO;, incubator
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phosphate buffered saline(PBS) &% 0.2 Ho]Fth A|E5 A
23t7] Aol $-4 DHR(10 uM)o] 31 ¥i A S 3027t 2 wello]
A H AE AASAT k522 wjA o] =<1 A 5(0, 10,
50, 100, 200, 400 ug/mL)¢} =AEZE(GA, EtOH, nicotine,
AAP, AC)S Zt wellol AE3ta 2417 53 37C, 5% CO,
incubatorell Al QFgt ¥ microplate reader(Bio-Rad, CA, USA)

g olg3hed 490 nmolA] FREE ZH3HAck

24 %

1. Gallic acid(GA)®] HepG2 cell W hydrogen peroxide %<
Aol gk AFL 93

GA(100 uM)Z HepG2 cell Yl hydrogen peroxide 4/ 44|
£ frstar AFL(O, 10, 50, 100, 200, 400 pg/mL)E &4 st
of 24A7+ESE wFE ZH GAl 9% AEu] hydrogen
peroxide A AAE 100 ug/mL ©]4¢] FZA F<3tA
(p<0.05) 3E-A| 7 th(Fig. 1).

2. EtOH9] HepG2 cell U] hydrogen peroxide A/ Aol o st
AFL 3%
EtOH(100 uM)Z HepG2 cell Ul hydrogen peroxide /3%
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Gallic acid &

Zﬂé (RS

S fd8la AFL(0, 10, 50, 100, 200, 400 pg/mL)E 374 A2
aho] 2417kt v Fdt A3 EtOHO| ¢3¢ AIXW hydrogen
peroxide A3 AAE 200 ug/mL ©]’4e] FZolA F3tA
(p<0.05) 3] EAZTH(Fig. 2).
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Normal Control 10 50 100 200 400
Concentration (ug/mL)
O 0 25 50 100 20 400
GA
(100 wn) ’ ’ ’ ’ ’ ’

Mean 13264 100.00 9825 10838 10796 11641 13834
SD 5.19 5.10 2.01 12.31 3.47 2.27 4.74

Fig. 1. Effect of AFL on the intracellular production of hydrogen
peroxide (H202) of HepG2 cell treated with gallic acid (GA; 100 uM).
Cells were incubated with AFL for 24 hr with GA. Results are represented as
mean * S.D. AFL : Water extract of Artemisiae Argi Folium Fermented with
Lactobacillus pentosus. Normal : Not treated with GA. Control : Treated with GA
only. # represents P < 0.05 compared to the normal. * represents P < 0.05
compared to the control.

H,0, production
(% of control)

0 § ; ;
Normal Control 10 50 100 200 400
Concentration (ug/mL)

AFL

O 0 25 5 100 200 400
EtOH
(100 wn) ’ ’ ’ ! ! !

Mean 14026 100.00 9965 11329 11245 12566 13294
SD 7.13 17.44 1324 2040 14.95 15.92 12.35
Fig. 2. Effect of AFL on the intracellular production of hydrogen
peroxide (Hz02) of HepG2 cell treated with EtOH (100 uM). Cells were
incubated with AFL for 24 hr with EtOH. Results are represented as mean *+ S.D.
AFL : Water extract of Artemisiae Argi Folium Fermented with Lactobacillus
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®] HepG2 cell W hydrogen peroxide 4§73 ¢}l o
3 AFL 9%

Nicotine(1 mM) 2.2 HepG2 cell W hydrogen peroxide
AIAE st AFL(0, 10, 50, 100, 200, 400 ug/mL)E &7
AHglste] 24A1715 < wjFdt ZAI Nicotineo] <3k AU

2 fE A7 2 ZFME W hydrogen peroxide BA A thd FAtFRENY FEE I

hydrogen peroxide 4GS 50 ug/mL ©]’¢9] FElA
o3} 7 (p<0.05) 3] E-A| # th(Fig. 3).

200+
c 175+
-.% T 1504
[T} 1
3 E 1254
T o
2 o 100
2% 715
N (=]
G 504
I 254
0
NormalControl 10 50 100 200 400
Concentration (ug/mL)
w0 0 25 50 100 A0 40
%icﬁ:i’\r}ﬁ - + + + + + +

Mean 19041 100.00 100.00 10657 11161 12521 155.09
SD 6.18 6.85 4.29 3.75 3.68 4.69 4.22

Fig. 3. Effect of AFL on the intracellular production of hydrogen
peroxide (H202) of HepG2 cell treated with nicotine (1 mM). Cells were
incubated with AFL for 24 hr with Nicotine. Results are represented as mean *
S.D. AFL : Water extract 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. AAP2] HepG2 cell W] hydrogen peroxide A/ &JAlol st
AFL 9%

AAP(2 mM)Z HepG2 cell W hydrogen peroxide 4/ & Al
2§k} AFL(0, 10, 50, 100, 200, 400 pg/mL)E 37 325}
o] 24x7bEt kst Ay AAPO] 9§ AEu] hydrogen
peroxide A IAE 200 ug/mL °14e] FEAAM F937
(p<0.05) 5]%A| 7 th(Fig. 4).

200+
175+
150+
125+
1004

Hz;O, production
(% of control)

NormalCeontrel 10 50 100 200 400
Concentration {ug/mL)

0 0 25 50 100 20 40

AAP - + + + + + +
Mean  149.84 100.00 11244 12294 12421 13583 160.64
SD 2.79 24.18  27.07 2861 2533 2626 27.09

Fig. 4. Effect of AFL on the intracellular production of hydrogen
peroxide (H202) of HepG2 cell treated with acetaminophen (AAP; 2
mM). Cells were incubated with AFL for 24 hr with AAP. Results are represented
as mean + S.D. 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.
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5. Acetaldehyde(AC)®] HepG2 cell W hydrogen peroxide 4§73
Al hE AFL 9%

AC(200 uM)2.Z HepG2 cell U] hydrogen peroxide 434
AE FustaL AFL(0, 10, 50, 100, 200, 400 pg/mL)E 7 A
sto] 24A1715et wikd A3 ACO] & AEW hydrogen
AAEAAE 200 ug/mL ©]}e] sENAM fosHA
(p<0.05) 3]E-AZ tH(Fig. 5).

peroxide

200+
c 175+
23 1504
3] 1
S E 1254
T o
E o 1004
2% 754
o
2 & 504
T 254
0
Nermal Contral 10 50 100 200 400
Concentration {ugfmL)
AFL
(/) 0 0 25 50 100 200 400
AC - + + + + + +
Mean 17816 100.00 9625 10171 10850 118.17 14198
SD 4.49 15.04 5.02 11.26 3.30 10.95 6.32

Fig. 5. Effect of AFL on the intracellular production of hydrogen
peroxide (H20,) of HepG2 cell treated with acetaldehyde(AC; 200
uM). Cells were incubated with AFL for 24 hr with acetaldehyde. Results are
represented as mean * S.D. AFL : Water extract of Artemisiae Argi Folium
Fermented with Lactobacillus pentosus. Normal : Not treated with acetaldehyde.
Control : Treated with acetaldehyde only. # represents P < 0.05 compared to the
normal. * represents P < 0.05 compared to the control.
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