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89 2 A7 Bae RAW 2647 A Ax B2 4G HEe] gd W Faet witel distel
goba iz} stk Az EARNE P4E FESIEON, F22 Fush U gd BA dhete] ¥
Aeteie. #2289 Garsh @S DPPH oz 27453 SOD 4 24 B7hd
AESA BAS Sla MTTE olgste] AEAESS ZAstdrh LPS2 9
Az sfe] 4H2 67k NOGAH PGE, B4 B=el w4t 9% 5
A} g iz oA 0% DPPH el 4743 SOD 4 BAol 5715
HEE BN 40 ug/mL oloke] BEoIH 98% ool e AERA
BoAlAE LPSE S50 Aelsh FYTRRE A2 A HES Aelst 24 NOSH PGE; 44
o] @A FamE R AU oleist P 4z At GFUAARE FAA D Avstel
FHLS AT 5 Y A ABEARA JHsAS Lrepa,
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Abstract : The purpose of this study was to investigate anti—inflammatory and antioxidant effects
of essential oil from seed of Zanthoxylum schinifolium on cultured RAW 264.7 cell line.
Antioxidant  activity = of essential oil was evaluated by two different assays as
2,2-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging and super oxide dismutase (SOD) like
activities. This essential oil was tested for cell wviability on RAW 264.7 cell line by
3-(4,5-dimethylthiazol-2-yl])-2,5-diphenyl-tetrazolium bromide (MTT) assay. The effects of
anti—inflammatory on LPS—induced RAW 264.7 cell line was studied by the content of nitric oxide
(NO) and prostagladin E, (PGE,) in cells. The essential oil of seed from Zanthoxylum schinifolium

TCorresponding author
(E-mail: kba@mokwon.ac.kr)

— 440 -



2 AHef

BRI LR GRS

obtained dose—dependently increased the scavenging activity on DPPH radical scavenging activity
and SOD like activity. The essential oil showed low cytotoxicity as more than 98% cell viability in

40 ug/mL7" concentration. The essential oil of seed extracted from Zanthoxylum schinitolium

presented obvious effect on inflammation.

These results suggest that essential oil of seed from

Zanthoxylum schinifolium may have value as the potential anti-inflammatory effects by decreasing

the action of NO and PGE, and preventing the activation of oxidative.
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Mz (Zanthoxylum  schinifolium)= =33
(Rutaceae)®| &st= GaBEoR WUy A=
Aoz galets met obAlol Welold o
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2.2.1. 32138} &7 (DPPH scavenging

activity, SOD-like activity)

DPPH (1,1-diphenyl-2-picrylhydrazyD+= 21
Z3A|7F v FASE Free radical2A4] 517nmollAl
EA4AR FFE dehile et Hepe] ot
Eoltt. FEE9 et &4 =4 (Electron
donating abilities, EDA)2 Blois®] WH-& WY
sto] A5t 2 AlE89 2.0 mell 0.2 mM
°] 1,1-diphenyl-2-picrylhydrazyl (DPPH) 0.5
nE Pi wykeh & 3087 TR oy 517
nm |4 FF=F SAsHAh

F2E9 SOD #4 42 SOD assay

Kit-WSTZ o]&sle] A2 =AY
96-well  plate] FE== ¥l WST-1

(2-(4-iodophenyl)~3~(4-nitrophenyl)-5-(2,4-d
isulfophenyl) -2H-tetrazolium, mono—sodium
sal)¥ xanthine oxidase working solutiong %
7kt & 37ColA 2083t incubationdt &
microplate readerll4] 450 nm TFFE At

2.2.2. A=uje¥ (Cell culture)

Murine macrophage cell lineQl RAW 264.7
Al (KCLRF, Seoul, Korea)= DMEM
(Dulbecco's modified Eagles medium)ell 10%
FBS (fetal bovine serum)@t 100 U/ml penicillin
2 100 wg/mé streptomycind E9eE A E A}
591, 37C, 5% CO,Z7A9 incubator
(Sanyo, Japan)ollAl HieFsIIck. RAW 264.7 Al
ZE 24 well plateol] 1X10° cells/well22 B33t
O 2447 Foll serume EFSHA] et HiA|
&2 wgsto] 24A12F FRF wjgstdith FEES
FeEE ALY oF  IAZE Fof LS
(lipopolysaccharide) 500ng/LE *]2|5t% Tt

2.2.3. A|ZEA 87} (MTT assay)

#2E A7k MTT  solution (MTT
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide])-& @11 24A)17F S<t 37C,
5% CO, incubatorollA BiFSITE HiF F
MTT solutiong AAst AAdH  formazan
crystal& DMSO (Dimethyl sulfoxide)oll =<
ELISA microplate reader2 570 nmelA &%
£ S4sH3rh

2.2.4. Prostagladin E; (PGEp) &&= &3

PGE;9] A4 PGE; enzyme-immunoassay

kitg ol-gote] AAIGH o] wat S5kt
MEZE 2,000 rpmolA] 108 <t LA E2lote]
de A5l 50 xLe 50 pL PGE, antibody,
50 L PGE, AchE tracerE 7}3t & 2-8CofA]
overnight & g HFAIZIEE o]& Aoz
49 washing®t ¥, 200 £L9] Ellman's reagent
E 7hotal AF2ollA 1AIZE BoF X ujeFstad
t}. ELISA readergE ©]8st 405 nmollA &3
TE ST o T=E 91 S+ PGER
standard curveE et & THBA A oz
2Hatste] pg/ml/mg protein g2 E7|SHATE

2.2.5. Nitric oxide (NO) & &3

ekE A 1A Fof LPSE A=sta, 244
& WAE st AlREl ZE 50 wst
Griess  A¢F (1% sulfanilamide in 5%
phosphoric acid + 1% a-naphthylamide in
H,O) 50 W& =%st] 96 well plateo|Al 10E
B HESAIZl & 540 nmollA Titertek
Multiskan Automatic ELISA microplate reader
(Model MCC/340, Huntsville, AL)Z2 SHEE

ZAstert
2.3. A% £4
Al W SAANE B + e

Az uefglom,  W@AZ o4

felg Ao Wyskrt,

k-

w

Az o

w

H

A, st A
2z A A8 DPPH &z A7sd
SOD (super-oxide dismutase)&4 &4o] sk
o ZYstattFig. 1). 2 A3 FE2EL A
Bt Fr oEH oz DPPH vzl digh Al
=59 o] Frtske Ae WED &+ SlSle
o], SOD-like activity E3F 5= ooz 3
7FskAth. Reactive oxygen species (ROS)+= Al
EZ Yol DNASH RNAE &4A1714L, Ae|E7}
o, @il o, &4, tiARRAol 2Rgste] A
M AEYAE JtorA FHAAES] Wl 9
AYS §IstA sk QAeItH8-91. ©]FdL]
AggAed 4tz AR F8 SRbE2

limonene, cumic alcohol, geranyl acetate, S

S~
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Fig. 1. DPPH radical scavenging activity(%) and SOD-like activity(%) of dependent on

concentration from essential oil of Zanthoxylum schinifolium.

—phellandrene, D-limonene, citronellal, geranoil
59 FQAAEE HIstgon[10], ol st
w53 PARE Aoz Az

3.2, M==4oil O|x|

rr
02
o

100

Cell viability (%)

D

o 10 20 40 a0 160 320

Concentration(ug/mL?)

Fig. 2. Effect of essential oil of Zanthoxylum

schinifolium on the cell viability of

RAW 264.7 cells. RAW 264.7 cells
500ng/mL
lipopolysaccharide (LPS) alone or with
10-320 pg/mL7! of extracts, and cell
viability was measured by an MTT

were treated with

assay.

RNz AR ARl AR B nAE 9T

ZA%t A3 40 pg/mL'ol5te]  EEoA
98.67+0.47%=2 MEZEJE YERR] ofoH,

O
=

=
—

80, 160, 320 ug/mL™! FEAE AEAES
o] 7}z 75.33+1.25, 66.67+1.89, 9.00+1.63%
2 Haoiylvh(Fig. 2). & ZME HIFoR Al
=48 UehA gt 40 ug/ml olste] FE
oA dFm7NIAe] HelE st

3.3. PGE:2 NO Yo o|x|l= Fet

AZ9-S miZl=EZ<9l inducible nitric oxide
synthase (iINOS)®} cyclooxygenase=2 (COX-2)
o] ¥ fEE nitric oxide (NO) F42 3l
FEREST WHsHA wo] Eof glon, dF4
ALl E7FRIS] ZF=of oJsto] ofy] AaeofA fx
HoHl1-12].  oF A=l os) FFo] FEE
o] HMgxE IPoA= COX-271 dAFe=
o] Eo] ¢Fo] dojd XA ZrAEZH
dS I YESHA "oi13-15]. ol& HiE o=
2 dAFoMe Atz AR il FE5 'l
oA e FFE Brlekr] Slol Ao ®
3 wEstg o, A/ she AZEEE U
BFUA] 9= 40 pg/mLlolate] HofA AlA]
sty 1 A LPSE @Zo] SEE RAW
264.7 M2 A R Aeerals o
F5UEde] FAEE Aoz Ueyth LPS
g TR0z AHIg FAUHRILETG Ax HH
AES AR oA T oEHo=E NO%t
PGE,9] /o] HAEHE AS TSI NO
Aol AL 40 pg/mLt BEoA 33.25+3.30
uMe NO B4 &5 Helislew, PGE,9
4% 40 pg/mL™" HEAIA 0.67+£0.06 ng/mL2|
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Fig. 3. The essential oil of Zanthoxylum schinifolium suppressed lipopolysaccharide (LPS)-induced
NO and PGE; production. RAW 264.7 cells were treated with 500ng/mL LPS alone or
with various concentrations of extracts. Data were presented as them * S.D., #; P<0.05
compared with positive control, ##; P<0.01 compared with positive control.
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