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Effect of Artemisiae Argi Folium Fermented with Lacfobacillus Pentosus
and Saccharomyces Cerevisiae on TNF-a Production in RAW 264.7
and HepG2 Cells

Youn Sub Kim, Wan Su Park=*

College of Oriental Medicine, Kyungwon University

Tumor necrosis factor-alpha (TNF-a) is a major mediator of immuno-inflammatory activity. The purpose of this
study is to investigate whether TNF-a productions of mouse macrophage RAW 264.7 and human hepatocyte HepG2
are modulated by Artemisiae argi Folium water extract (AW), Lactobacillus pentosus-fermented Artemisiae argi Folium
water extract (AFL), and Saccharomyces cerevisiae-fermented Artemisiae argi Folium water extract (AFS) for 3 h of
incubation. Effect of AW on cell viability of HepG2 was also investigated. TNF-a productions were measured by
Enzyme-Linked Immnunosorbent Assay method and cell viability was measured by MTT assay. Both AFL and AFS
significantly increased TNF-a productions of RAW 264.7 at the concentration of 50, 100, and 200 pg/mL (p<0.05).
Also, AFL and AFS significantly increased TNF-a productions of HepG2 at the concentration of 50, 100, and 200 u
g/mL (p<0.05). AW significantly increased TNF-a production of HepG2 at the concentration of 100 and 200 pg/mL
(p<0.05). AW did not show any cytotoxicity on HepG2 cells for 3 h. These results suggest that AFL, AFS, and AW
have the immune-enhancing property related with its increasing effect on TNF-a production of macrophage and

hepatocyte.
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-3} (tumor necrosis factor-alpha; TNF-a)&
AAAGFSHES] AAH AAZA, AYWEA] 59 3t

ﬂﬂ%7wﬁ°iﬂﬂifﬂﬂﬂﬁﬂhwi
o

o} 4

Saccharomyces cerevisiae, agla fFAEe] 99 Lactobacillus
pentosus= WEAA AL ARE WFLR AR
HepG29} vh$-2th A M E RAW 264.79] FF3)AFQIA}- L} o]
Aol mAE FEFE dotE7] A8t in vitro APES F3

3 frog 2E FoAr)el o]l BaskE npolt)

"=

AT D

A

1. A=
1) AleF % 717

2 A AE"E A% F Tetrazolium  salt
3,[4,5-dimethylthiazol-2-yl]-2,5-dyphenyl tetrazolium bromide
(MTT)$} dimethyl sulfoxide (DMSO), 1xPBS solution &2
SigmarH(USA)ZH-E Fdstd A&tk 2F Aleke] 4
48 57 ol Hoz st ARgatden B A A
H 7]7]= CO; incubator (NUAIRE, USA), clean bench(Jeio
thec, Korea), rotary vacuum evaporator(Eyela, Japan), research
dickinson, = USA),

Korea), water bath(Sae Han, Korea), vortex mixer(Vision

ob o rl

microscope(Becton centrifuge(Gyrozen,
Scientific Co, Korea), freeze dryer(Eyela), deep freezer(Ilshin
Lab, Korea) microplate reader (Bio-Rad, USA), ELISA assay
kit for TNF-a(Endogen, USA) & ©|t}.

2) ok

B Aol A8 A o G (Artemisiae argi Folium)2 g+
oA AT AHF T Agegon ARE s
Wt grolshlst Welstnale) B uE Ao

NEFEEY TENHEFEEY AZe ol Bud A3y
T W] wet o3 o] AFEAn
(1) HECLE) FEEAW) AX
L 50 g& A7IFRII 1A} F/4 1,000 mLot EA ¥
< F 150% B¢ b, FEIAL FEO] B H FEIS

259 FUTAAA-L WHEDEH}

filter paper(Advantec No.2, Japan)Z 7+$t o #3t ¥, oz} f
rotary vacuum evaporatorg ©]83t9 FZ3 Atk o] T59
THANZIE o] &sto Az ¥ FEAY A 82 A4S
AAx F2EL 6 g5 4oH F&& 2%
ZE(AFL) Az

=
Aol A Azxd VI FEES o]8ste] thFH 2ol At
o

o\-ﬂ tlo o

=N

HHE o] 328 (AFL)S Azt
DO Z8% ZA . 253249 3 g a-herbzyme (?}%ii, 3
o] Z2F4 100 mLE 78k 37°Cel A 3057 A&3te] o3
AN F 1 dde zardog AEsg
o

a og2
@ EFEstd Axd UE FEE(B0 g pH 544)S screw
e

cap tubeo] B v|E] FE2H = AL 22 mLS UM 3
7 Eaw

& A A
@ Lactobacillus pentosus K345 Y 3Eel| 4% 4 33k 37°C
ol A 493t wj skt
® ¥l & pHE 5429 th.
® wF F 60TolA 2087

ZA . 282790 3 g a-herbzyme (a4, g
< 7hataL 37°Cel A 30%3F A&t o3
-1 o7 ARSI
FE3t] Az YIE FEE(3.0 g pH 544)S screw
cap tubed] ©i vlE] FEH ZEANE 22 mLe HUlEtA 3
7CoA 2413t EAHHEG T
© HAWg F 95TAA 1081 sttt
@ Saccharomyces cerevisiae STV89E L 4Eo] 4% 4
30Tl A 447t v ¥t
® % -ffr pHE 5.55%th
® MF F 0TAA 2087 & 4
THENAFEE(AFS) ARE &3, A 2183
2) Cell line
Ao AgH o) 2] A 3 (mouse
macrophage RAW 264.7 cell line; RAW 264.7)%} Q17 7h== 2 4|
3 (human hepatocyte HepG2 cell line; HepG2)Z4] =t AL
<3 (KCLB, Korea)ol| x| 9438t AH&-3FAT
3) AME wlek
RAW 264.73} HepG2& 37C, 5% CO, 2714 10% FBS,
penicillin (100 U/mL), streptomycin (100 gg/mL)°e] ZH7}€
DMEM WA 2 %=k MEEc] 75 cm’ flask (Falcon,
USA)ol M S83] S22 7tA] < 3d A2 WigAE &
& phosphate buffered saline (PBS; Sigma, USA) &% 2.2 4]
oJFI AEE AR ZotFon, T8I FHHE FA= 75
cm® flask @ 3 mL9) 0.25 % trypsin-EDTAE A& ¥ 11 Ao A
187 483 S trypsing A2 w1 37Tl A 5

A%t

AEZE  opea
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of NEE B2 T A wdetArt. g3d
7} 7hE DMEM #1910 mLol| FA17] oh2 A28 vk
|710 &7 1: 29 split ratioZ CO, ¥ ¥71(37°C, 5% COy)ol A
) sl

4) AEZAEEA}

FHIE A 27} RAW 2647915 F9 54& YA &
Lo A ol BuE w7t g1y WEo AW HepG2 Al
ZAEE PAE JF AT MTT assays 53te] ©] 7
B33 By w2} Mosmann 51779 WS $-43 O
7 Zo] AAIEATE 96 well plated]] 1x10* cells/well®] FE=&
B, 24X WFd &, wjAel =<2 A0, 10, 50, 100,
200 pg/mL)E 7+ wellel A2)ak1 3475 37°C, 5% CO,
incubatoroll A ¥l 3} AT vl o]l B H, viAE
A A3taL PBSOl| =<1 1 mg/mL MTT(Sigma, USA)E 2} wellol
A et GFVFIYE 2F3 24175 22 2100 A )

ottt wloko] B § wjYgdS 2% A As DMSOE 200

A Z+= 10% FBS

m[o

A =HA

w A3 5 37T 608 WX F microplate readerE ©] &3}
o 540 nmilX FFEE 54, AZAESES vt

A
A3
Raw 264.7%} HepG29] TNF-a A% #HH A5 9
ol 7] S8 T Zo] AFS A} 96 well plated]
1x10* cells/well®] T2 EFHEE 1x10° cells/mL<] cell &
100 w0 Y3l 37C, 5% CO, incubatordl| Al 24A]7HgQF vl k3t
+ HE 3 wjYgME EHS phosphate buffered saline
(PBS) &40 2 MolFgr}. v o] =<l Al E(0, 50, 100, 200 1
/mL)% 7} welloll Ag]star 343t Ft wjket etk vk
35 BE A F 3 F, ‘ELISA assay kit for TNF-o” A ZA}o] A
Alg ELISA® ¥ o e} microplate reader ©]-§, 450 nm<]
Gl FREE S48t TNF-a A4 tgh A 59 Jas

5) F%AIAA-L 3 (TNF-q)
Immnunosorbent Assay (ELISA)

gt Enzyme-Linked

S
=

i A &

+ SEM)Z YeERAL
St ho] Ht '}Ol £ Student t-test® &3}
2 Aoz B

1. AWZ} HepG2 M ZAE & vHE 4T

AW(10, 50, 100, 200 pg/mL)E HepG2ell ] 2]3lo] 3A17HE
ok wjoFg A3 AWZ}E 10 pg/mLe] HE0A AWE A2 8tA
v 3l 106.58 + 4.93%¢] HESE
E& A E UEHWA

s =

%2 A/ (normal group)ell
Yetlle T BE =AM frod AZyE
249k TH(data not shown).

2. AFLo] RAW 264.7¢] TNF-a A Add]| wX& I3
AFL(0, 50, 100, 200 pg/mL)°] H] z| o] RAW 264.7

99

iz

AEES 3AIE < olge 2 RAW 264.79] TNF-a A4S
AFLO] 50, 100, 200 pg/mLe] F=oIA Zzk 126.2+2.36%,
127.1£331%, 1332+191% 2 25 )(p<0.05)3}A Z7HAZ 0

(Fig. 1).
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Fig. 1. Effect of AFL on TNF-a production in RAW 264.7 cells. TNF-a
production from RAW 264.7 was measured by Enzyme-Linked Immunosorbent
Assay. Cells were incubated with AFL (0, 50, 100, 200 ug/mL) for 3 h. Results are
represented as mean = SEM. Nor : Normal group treated with culture medium
only. * represents p < 0.05 compared to the normal.

3. AFS7} RAW 264.79] TNF-a Al v Q3

AFS(0, 50, 100, 200 png/mL)7} E3He uj A o] RAW 264.7 Al
S 3A7 B WSS An RAW 26479 TNF-a A&
AFS7} 50, 100, 200 ug/mLQ] FEOIA 47 124.5+2.86%, 131.2+
3.31%, 149.4+348%E 25 f2|(p<0.05)3}A4] 5 7}A1 7 tHFig. 2).
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Fig. 2. Effect of AFS on TNF-a production in RAW 264.7 cells. TNF-a
production from RAW 264.7 was measured by Enzyme-Linked Immunosorbent
Assay. Cells were incubated with AFS (0, 50, 100, 200 pg/mL) for 3 h. Results are
represented as mean = SEM. Nor : Normal group treated with culture medium
only. * represents p < 0.05 compared to the normal.

4. AW7} HepG29] TNF-a A4l WA= 4

AW(0, 50, 100, 200 pg/mL)7} E3te wj=A o] HepG2 A1 ¥
E& 3A7F B vlddt A3 HepG2el TNF-a AAS AWZL
100, 200 ug/mLe] FX=o|A 247} 131.8+1.68%, 155.243.35% =
9] (p<0.05)3kA] Z7}A] 7 th(Fig. 3).

5. AFL°] HepG2¢] TNF-a AAdl mlx& 3

AFL(0, 50, 100, 200 pg/mL)o] E38 BjA|o] HepG2 A%
5& 3A7 B MY A7 HepG2e] TNF-a A4S AFL9|
50, 100, 200 pg/mLe] Fx oA Z+7F 113.8+3.2%, 121.3£3.91%,
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1325:3.07% 2 BT $9)(p<0.05)3}7 2712 7 th(Fig. 4).
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Fig. 3. Effect of AW on TNF-a production in HepG2 cells. TNF-a
production from HepG2 was measured by Enzyme-Linked Immunosorbent Assay.
Cells were incubated with AW (0, 50, 100, 200 pg/mL) for 3 h. Results are
represented as mean = SEM. Nor : Normal group treated with culture medium
only. = represents p < 0.05 compared to the normal.
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Fig. 4. Effect of AFL on TNF-a production in HepG2 cells. TNF-a
production from HepG2 was measured by Enzyme-Linked Immunosorbent Assay.
Cells were incubated with AFL (0, 50, 100, 200 pg/mL) for 3 h. Results are
represented as mean = SEM. Nor : Normal group treated with culture medium
only. = represents p < 0.05 compared to the normal.

6. AFS7} HepG22] TNF-a 4ol mx&
AFS(0, 50, 100, 200 pg/mL)7} E3Hg wjz|o] HepG2 Al E
3A17F ¢t vlFE Ax} HepG29) TNF-a AAE& AFS7)
FEolA 2tz 122.245.52%, 127.1£1.51%,
2l (p<0.05)8kAl F7HA % HHFig. 5).
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156.5+3.25% = &
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Fig. 5. Effect of AFS on TNF-a production in HepG2 cells. TNF-a
production from HepG2 was measured by Enzyme-Linked Immunosorbent Assay.
Cells were incubated with AFS (0, 50, 100, 200 pg/mL) for 3 h. Results are
represented as mean = SEM. Nor : Normal group treated with culture medium
only. * represents p < 0.05 compared to the normal.
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= % % (Septic Shock)% %%L—g}
T o SFIANIAL T o9 F
T F23 ZFFHARJIAF(INF family)o
. °]\35P THYARIAE A E gslA F2 A, wE
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EFEEY AT HENE EFEE°] RAW 264.7% HepG2eoll
A MEEHS QoA @S] aixe o Budd u
ATH

B A A AW(0, 10, 50, 100, 200 pg/mL)S HepG2ol *
25te] 3A1 259 Wi k3t A3k AWZ) 10 pg/mL 03] 2E
oA st AZAEE TAS e R ghokon, AFLo]
gd iAol RAW 2647 MEES 347 B¢ wjdd Az
RAW 264.7¢] TNF-a A48 AFL©] 50, 100, 200 pg/mLe] 5%
oA BEF fosA F7MZH I, AFS7F £ Wi o] RAW
2647 MEES 37 Bt wFE AFAXE RAW 264.79]
TNF-a 44& AFS7} 50, 100, 200 ng/mL2] FEolA 2% F9|
A F7HAZ RO Z e on, AWZF 238 8l Ao HepG2
AESE 347 &< Wi dd 234 HepG29] TNF-a A& AW
7F 100, 200 pg/mLe] s=lA FoJ5tA F7HAZ 3L, AFLe] F
" iAo HepG2 MZES 347 5ot vlkd AxoMe
HepG2¢] TNF-a 443-& AFL©] 50, 100, 200 ug/mL2] &= o] A
BT o3 Z7MAZ o, AFS/E 38 vl A o] HepG2 Ml E
= 3AZE B Mg AN E HepGZE] TNF-a /4%
AFS7} 50, 100, 200 pg/mLe] FEolA 5 Fo8tA F7HA%
th. o]9} o] HepG29] TNF-a Aol tal AWE 50 pg/mL
o =AM 3 F7HE UE Al @koy AFL3 AFSE 50
ng/mLe] A BF fo3 F7+E Uehlis e HEE

2

ARG Fado g BastE Aol HepG2ol TNF-a AA4FE
e B3 HWgUIsAs ° FeE F dsS ugth
ol HAFAFE ofq, AT EEANY, ERTTENY
o EFEE0 AESAS YA GodXE vt A A X
o} AAREHAE ] FEAAMJNA-L] S TR
A AGASAAE T A Bl B FHAARALTE =4F
T AES AL dE ez A ¢ ok & ks f
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gate] 3A17HE ek B3 A AWZ) 10 pg/mL 0149 RE 5
Toll A frojst MEAESE TAS e A ¢hkom, AFLo| X
e wixel RAW 2647 MEES 342 &<t wids 2
RAW 264.7¢] TNF-a 448 AFLe] 50, 100, 200 pg/mLe] H%
oA BF FostAl F7HAFL, AFS7F E3HE wiA| o]l RAW
2647 AESE 3AIZF B I AHHE RAW 26479
TNF-a 44d-& AFS7} 50, 100, 200 pg/mLe] FEoA 25 #9
Al S/ A2 YE o, AWZF 23E wj Ao HepG2
AEEL 343 Fet Wl ¥e 23} HepG2e TNF-a A4S AW
7} 100, 200 ug/mLe] F=olA fo8tA F7HX 71, AFLe] %
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