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Abstract : The purpose of this study was to investigated the biological activities such as
cytotoxic, anti—oxidant and anti-inflammatory using Mentha arvensis L. extracts. Mentha arvensis
L. was prepared by extracting with DW and 80% ethanol, after cell viability was assessed by MTT
assay using RAW 264.7 cells. Antioxidant activities, and Anti—inflammatory activities measured
through changes in the levels of reactive oxygen species (ROS), nitric oxide (NO), leukotrien B4
(LTB4), and anti— or in—flammatory cytokines(IL-14, IL-6, tumor necrosis factor (TNF)-«, and
IL-10) on LPS—induced RAW 264.7 cells. All test measured by ELISA reader and Luminex.
Mentha arvensis L. was no cytotoxic in water and 80% ethanol extracts, and Concentration of 100
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ug/ml of 80% ethanol extract was suppressed the productions of ROS in LPS—induced RAW 264.7
cells. Also, Productions of NO, LTB4, inflammatory or anti—inflammatory cytokines showed

efficacy change that dose—independent of all extracts. In other words, Mentha arvensis L. showed
significant biological activities showing anti—inflammatory, and anti—oxidant. These results may be

developed as a raw material for new health food and therapeutics to ease the symptoms mentioned

above.
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o] Z/J4tA(Reactive oxygen species, ROS) A
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£ 40 mesh 27|12 B3 5 -80°Co|A A
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2.2, Aok A 7]7]

Al9F2 Dulbecco's Phosphate Buffered Saline
(D-PBS Welgene Co.,, Korea), Dulbecco's
Modified Eagle's Medium (DMEM Gibco
BRL Co., UK), Sejo}dA (fetal bovine serum:
FBS, Invitrogen Co., U.S.A.), lipopolysaccharide
(LPS : Sigma Co., U.S.A.), CCK-8 (Dojindo,
U.S.A), cytokine  milliplex  map
immunoassay kit (Millipore Co., U.S.A),
penicillin (Hyclone, Co., U.S.A.), streptomycin
(Hyclone Co., U.S.A.), (2,7)-dichlorodihydro—
fluorescin diacettate (DCFH-DA : Sigma Co.,

Mouse
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U.S.A), 2,2'-azinobis—(3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS : Sigma Co., U.S.A),
1,1-diphenyl-2-picryl-hydrazyl (DPPH : Sigma

Co., US.A), trypan blue (Sigma Co., U.S.A),
ethanol (Merck Co., Germany), Folin-
Ciocalteu's  phenol reagent (Merck Co.,
Germany), gallic acid (Sigma Co., U.S.A),
quercertin - (Sigma  Co., U.S.A), sodium
carbonate  (Sigma Co., U.S.A.), aluminum
nitrate  nonahydrate (Sigma Co., U.S.A),

potassium acetate solution (Sigma Co., U.S.A.)
= AHgStloh E3 V=AY 5571
(Biichi B-480 Co., Switzerland), freeze dryer
(EYELA FDU-540 Co., Japan), CO, incubator

(Forma scientific Co., U.S.A.), clean bench
(Vision = scientific Co., Korea), deep—freezer
(Sanyo  Co., Japan), ice—maker (Vision

scientific Co., Korea), plate shaker (Lab-Line
Co., U.S.A)), ELISA reader (Molecular Devices
Co., US.A.), Luminex (Millipore Co., U.S.A)),
FAEZ E47] (Flow  cytometer,

Dickinson, Co., U.S.A.) 52 AI83}9ct.

Becton

rotary vacuum evaporatorof| A 7t
F5H 8BS freeze dryer2 52
T 47 g (5& 9.4%)1 oeE

H
L

ozl =
A

ok

ol Olﬂ
ol K
o

(e)

g
=2
2

H
e

ot

L
=}
o
e

9_[\1

2.4, M=E HHQF

A EF23  (Korea)ollA  FHjgt RAW
264.7 AZEE 10% fetal bovine serum (FBS)2}
1% penicillin®e2 ZA" DMEM Hiz] 1 mlo]
dol R/ AEufekr] (37C, 5% COyel
A aFsteict Al Sl 53] ofe=
SR, ARES Adstr] A 24M7tE HS
A AT,

25 M=Z=d =31
RAW 264.7 ARZZ 96 well plateo] 2x10*
cells/well& EZs}o] 24A17F Zob ujjokslict.

g 80% olgtE= F&37 Hete] g HludT 3

olF MEL Higdor wAFF T FHRT
80% olet29] dhel =252 7t
(ug/mf)@] sE= AHesto] ThA 24A17F &<t Hf
oFstct. HiF & 10 we CCK-8 solutione
A7vste] AzujeFr] 37T, 5% COlA 30
7+ BRSAIFES §hg & 450 mmolAl ELISA
reader”] & ©]&sto] FFEY ¥IstE SA% &
ABE 7ok g2 dixol gk A= A=
&5 MELE FAF

2.6. Reactive oxygen species(ROS)
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Bzl Ai7lo] mE H3E A5t o, vkl
of LPSYHE AEgt tixi-& 7|8 E444a
A - WEER FASAL,

ol

A EHS A AEE ZEs)
71 $13ll 12 or 96 well plate] RAW 264.7 Al
T2 1.5%10° cells/wello] EA B3Fsto] 2447
B HiFSaTh v & A2 HjgRer w
At e, SF4 9 80% oeto] vl &
= 1, 10, 100 (ug/md)e] sXkof LPSE 1 ug/md
o =2 ARt &, oAl 2443 Feb 37T,
5% CO, HiF7IoA viger AEE that 22
Wl wheh 247 &8skt

r

2.7.1. Nitric oxide(NO) B4%

96 well platec] i A=2E nitric oxide
detection kit®] F4 &= N1 buffer 50 W&
ZF welle] AEjstar 1087 A-200lA4 §H-A17]11L
N2 buffer 50 wE F7Fste] 1023t oAl whg
A AT §Hs & 540 mollA FFEE A5
own wieFe] LPSTRE At thRe-E 7|EL
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2.7.2. Leukotrien B4(LTBy) AF

12 well plateel] #j¥Fet Al&2E 1,200 rpmollA]
S5EF A4 Eelste] @2 ST LTB, kit9
standardE 96 well plateo] 50 wW* EF35kiL
primary antibody solution 50 wlS go] 1X7t
&<t plate shakerg ©o]-&sto] Egtstqlrt. ol %,
LTB4 conjugate 50 W& ¥ ofA] 3A7F B2t
plate shakerg o]&3dte] =gtetddct. 11 o
wash buffer 400 W% Y3 washing ZdS A
Yot & substrate solution 200 wWE H7lst
oA 307 Bt HS AdRt A WHAIZ
opz]ako 2 stop solution 100 wlE ¥ 450 mm
oA FFEE St eH, wjdHo] LPSHHS
At qx2v= 7Ieles LTB, A4 Adl &%
S wWEeg mASHAT

2.7.3. 8% 9 FIZF AolEFHI(cytokine)
BT

12 well plateel] BiFs Al2E 1,200 rpmoll4]
=70 A4 2ot A2 ASHT} cytokine kit
o] A”HITIEE 96 well plateo]] 25 w® E335}
I assay buffer % matrix buffer, antibody-
immobilized beadsE Zt 25 w® 7Fste] =3kt
T 2N B9 Aol "EEAZIAL AlE ol
ol-gsto] 23] AMAHsigch A" ¥ 25 W
detection antibody= 7Fote] 1A13F &3t 420
A HReAFIT F7FR 25 wle] Streptavidin-
Phycoerythring 7}ote] 308 &<t A2o4 Ht
AR H AlEsttt. Ad & PBSE 150 W&
21 58 7F 98 AlZ1 ¥ LuminexE ©[-8-5}od
cytokine IL-14, IL-6, IL-10, TNF-a 3%
= FAlol A5

2.8. SAXz2

£ QuEshe 33 v 2Aoiden B
F+EFH A mean+S.D)E  EA|SFHC}. Rt
thH] AYF7ES] H|WE one-way analysis of
variance ~ (ANOVA) ®H&  o]&s4,
Student’s t—test& AHgote] BAA {FodE #
Zahoh " p<0.001, " p<0.01, " p<0.05).
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3.1 ME=EY

A e Aol W Ao dfgt miAYEZE
o9 ESka ohFet AlaEEo] Hoishs Aow
g AeH10]. AALe] 71 5 Hiol2 AT}
A Wz ddstile o 7P WA wkgste W
A E= e (monocyte), IFT
(neutrophile) & SAME (macrophage) 5°] )
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1], o] & HHAAE (macrophage)s Aot
= 7HAA Qe AEAE A o]S Aol A
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o] gle]

24 G99 #A L ol%, AR SOl the
Zad G%e gatil £d, FARCAS
ggshs T AEsh whgste] T Alxe] BAL
2SI qPe SYSRE ARG ok
& FH WAANE Fa% A8 SUshe

= O
2 Aol Heh FEEol dit Ax AE

w27 gob eFER Ao SlEIckFg. 1).
wetd olFe] At HAo] v g ¥
SlellAl stk

Cell viability (% of control)

80% EtOH

Concentration (ugiml)

Fig. 1. Effect of Mentha arvensis L. extracts
from DW and 80% EtOH on cell
viability in RAW 264.7 cells. RAW
264.7 cell was treated with 1, 10, 100
(ug/ml) of Mentha arvensis L. extracts
from DW, and 80% EtOH. The cell
viability in RAW 264.7 cells were
measured using ELISA. The results
were expressed as mean£S.D. from
three independent experiments. Control
is non treated extracts.
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Fig. 2. Effect of Mentha arvensis L. extracts
from DW and 80% EtOH on ROS
levels in RAW 264.7 cells. RAW 264.7
cell was treated with 1, 10, 100 (ug/
ml) + LPS 1 ug/ml of Mentha arvensis
L. extracts from DW, and 80% EtOH.
The ROS levels in RAW 264.7 cells
were measured using flow cytometry.
The  results
mean=*S.D.
"p<0.01 to control) from
three independent experiments. Control
is non treated LPS; LPS is only LPS 1
ug/ml.
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Fig. 3. Effect of Mentha arvensis L. extracts
from DW and 80% EtOH on NO
levels in RAW 264.7 cells. RAW 264.7
cell was treated with 1, 10, 100 (ug/
ml) + LPS 1 ug/ml of Mentha arvensis
L. extracts from DW, and 80% EtOH.
The NO levels in RAW 264.7 cells
were measured using ELISA. The
results were expressed as mean+S.D.
(Significance  of  results,  p<0.01

control)  from three

independent experiments. Control is

non treated LPS; LPS is only LPS 1

ug/ml.
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3.3.2. LTB, BAF

LTB4(leukotrien B4)+= LPS(Lipopolysaccharides)
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Fig. 4. Effect of Mentha arvensis L. extracts
from DW and 80% EtOH on LTBy4
levels in RAW 264.7 cells. RAW 264.7
cell was treated with 1, 10, 100 (ug/
md) + LPS 1 ug/ml of Mentha arvensis
L. extracts from DW, and 80% EtOH.
The amount of LTBs levels in
supernatant was measured using ELISA.
The results were expressed as mean+
S.D. (Significance of results, =~ p<0.001,
"p<0.05 compare to control) from three
independent  experiments. Control is
non treated LPS; LPS is only LPS 1 ug
/mf.
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Fig. 5. Effect of Mentha arvensis L. extracts from DW and 80% FtOH on cytokine IL-18 (A),

IL-6 (B), TNF-a (C), and IL-10 (D) levels in RAW 264.7 cells.

RAW 264.7 cell was

treated with 1, 10, 100 (ug/m¢) + LPS 1 wg/ml of Mentha arvensis L. extracts from DW,
and 80% EtOH. The amount of cytokine levels in supernatant was measured using

Luminex. The results were expressed as mean+S.D. (Significance of results,

" p<0.01,

non treated LPS; LPS is only LPS 1 ug/mf.

" p<0.001,

"p<0.05 compare to control) from three independent experiments. Control is
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