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8 o 2 A7 ApdE o] 8% §F x| FEES 5 Y85 852 Yrlotaat sttt
RAW 264.7 AlZANA MTTE Ta AlE HEES Hrietdom, LPSE FEgh RAW 264.7 A|EofA|
ROS, NO, ¥Z4 Alo]E7}Ql, NF-«B, COX-2 5& ELISA, Luminex ¥ PCRZ ZA35t¥ty. 1 2
T, 8% (2] 2EBL 25 yg/ml oSt A HEEAC] glglon, PSR SEHE RAW 264.7 AZoj
A ROS, NO, AF|EZRRIAL-18, IL-6, TNF-a)2] A4S AAstgich E3t NF-«B, COX-29]
S TaAA &F AR FEELS Hold FIFT S5 Bt oj¢t T2 ZAiE= dF "AR
olsf drshe AEe A A3 Mz AAE 9 aAe dgvg A" £ o

Tl - ot R, #F A=), TdET

Abstract @ The purpose of this study was to confirmed anti—inflammatory effect the apple
Induced by mutants with y—Ray extract. Cell viability was assessed by MTT assay using RAW
264.7 cells. The extracts measured through changes in the levels of reactive oxygen species (ROS),
nitric oxide (NO), inflammatory cytokines, NF-kB, and COX-2 on LPS-induced RAW 264.7 cells.
All test results were analyzed by ELISA reader, Luminex and RT-PCR. In result, the extracts was
not toxic below in 25 ug/ml, and extracts was inhibited the productions nitric oxide, ROS,
cytokines (IL-1b, IL-6, TNF-a), NF-kB and COX-2 in LPS-induced RAW 264.7 cells. Also, the
expression levels were decreased on mRNA of NF-xB and COX-2. In other words, Perilla
frutescens var. crispa Induced by mutants with 7y -Ray extracts showed significant
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anti-inflammatory effect. These results may be developed as a raw material for new health food
and therapeutics to ease the related to the above mediators.
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77} Zokste ZAoleH1,
2} 27| (Perilla frutescens var. crispa)= =E3t
(Laminaceae)ol] &3t ddAe] xEoz E7)

(Perilla frutescens var. frutescens) = 2 %

Mz g WFesg E7]°9 o, ¥ A
, 4 27 sor FEHY, e AEAE
, AR oFgAEN A Sor EEEI
UTH2]. dA7HA] Rl 2x7]e] aFlRE
Firel, FdE=r], 4t FY @ g 5ol &
HA glon, ZefElol=, HE A, D, E,
isoegomaketone(IK) 59| Zd&o] & o] St
[3,4]. £3], IK= perillaketone (PK) &1 &
A 2AAzx7) FE229 T3 47 F SR Az
o] F& e FFd 4R dd2 H
53t FAT, apoptosis 5O EI7F Qe o=
By \p IoH5-71.

2 el 28% Ax7e 200Gy ArbdE
ZAfsto] WA &2 AATo=RH 7|E Z
717 7FA 2L Q= isoegomaketone B oHEF
108) o] &<l FAAL HdAEoH, o] <
(4815 ol wWeE F=9 FEHt 2x7]

fU otk 1o

AL o BN

gl

RAW 264.7 A|Z} 3T3-L1 AZA FEZ
2 et s et vt glot 2eA 44
29 Bgete] AT A7 A w9l

I

A 2 QpolAs Aolek adjz Hgol

doz AP 2YA 44 722
3UAE 4272 BAY, obEn ¥Ry
3 94 A B FeAE dER
selstadt AESHS vigoz Rt 954
wiAA sele webHom AWE A, fold
Ane @9lrle] Bushs Holct.

2.1, Al&29] =H|

AR A4S Zx7)(els), &% AxRT)e=
SHZ A AT A (Korea)?] AN ZATLAE
oA £e AXES AEst FE(FE 400
bar, & 500C), E2|(&3 40 bar, 2% 407),
COy F3F(550 m-12 min)e] ZAA F 347+
B 29A /A F=E2 AYsilH =& &
SHS AAT dmvs 4TAA ¥ =Eusiy
Ajlo] o]-8st3ith

22, Nt H 717|

A19F2 Dulbecco's Phosphate Buffered Saline
(D-PBS Welgene Co.,, Korea), Dulbecco's
Modified Eagle's Medium (DMEM Gibco
BRL Co., UK), %Eiot&A (fetal bovine serum:
FBS, Invitrogen Co., U.S.A.), lipopolysaccharide
(LPS : Sigma Co., US.A), CCK-8 (Dojindo,
US.A), Mouse cytokine milliplex map
immunoassay kit (Millipore Co., U.S.A),
penicillin (Hyclone, Co., U.S.A.), streptomycin
(Hyclone Co., U.S.A), 2,7~
dichlorodihydrofluorescin ~ diacettate (DCFH-
DA : Sigma Co., U.S.A), trypan blue (Sigma
Co., USA) &= ARgstd. =EF 7171=
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CO; incubator (Forma scientific Co., U.S.A.),
clean bench (Vision scientific Co., Korea),
plate shaker (Lab-Line Co., U.S.A.), ELISA
reader (Molecular Devices Co., U.S.A),
Luminex (Millipore Co., U.S.A.), FAIZ £A47]
(Flow cytometer, Becton Dickinson, Co.,

US.A) 5& AH8sit.

2.3. MZ HHF

A=A EZFL2Y  (Korea)olA  Fuigt RAW
2647 MEZS 10% fetal bovine serum (FBS)2}
1% penicillineg ZA" DMEM HiZ] 1 mle]
Yol Bzl Alzefr] 37C, 5% COpell
A HigstaTE At Sl 53] oldeR®
SR, AEEE A Aol 24X+ A&
Azt

2.4, M=z=sd =3

RAW 264.7 AZZ 96 well plateo] 2x10*
cells/well2 EF3lo] 24A17F SoF HljFsiTt.
olF M2 HigHoz wA]Rt T SF AR
FEES 247 5, 10, 25, 50, 100 (ug/md)2] 5
L= Aste] ohA] 24A17F B3t wiFStATt. =)
oF & 10 w9 CCK-8 solutiong #H7Fste] Al
Zujk7] 37T, 5% COolA 3087t ¥H-SAIA
o} HkS 5 450 mmoflA] ELISA reader’]& ©]&
sto] §grol HIE 4% & ARE HUtst
2] 2 e i AE PEEE HEEE
HAsFT

—

ok

2.5, BMMA XMl 55 £

12 well plateo] RAW 264.7 HZZE 2x10°
cells/wello] EJA] &5t 24X7F F<t v of
Ak v = AR wjgdor wAEI o,
&% Ax7) FEE 5, 10, 25 (g/m)2] x|
LPSE 1 ug/m®] FE2 2Rt & ThA] 24A13F
2t 37C, 5% CO, ®iF7]olAl vieFstlct. Bl
¥ %, 1,200 rpmollA 58I 94 Hefste]
2 ARE AR PBSE 23] AAHsH,
DCF-DAE 10 uM# #z2|ste] 15% F¢F Al
HjF7]o A wREAIZTE 9 & A BEg o
S A5AS AASIT PBS 400 wWE F-HAA
Flow cytometerE ©o]-8sdto] FF7AFLo] A|7]e
ug HskE BAsklen, wigo] LPSThE A
2Rt xe-E Tleer AA AW BsE
HEe 2 FASHITh

N
)
=)
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o
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2,6, $AE 55 53
9% B WA AL % A=S st

71 9181 12 or 96 well plateo]l RAW 264.7 Al
EE 1.5%10° cells/wello] =7 B335} 24X7t
Bt HgStaTt v & A2 sjgResr w
Astdon, &% X7 FE& 5, 10, 25 (ug/
)9 o] LPSE 1 wg/mlo] HLg Hzgh
S oAl 24A47F Z9t 37C, 5% CO, 7]
A R ARE dem TS el gt 22
gt

2.6.1. Nitric oxide(NO) AJAd=F

96 well plateoll HiFRt A|RE nitric oxide
detection kit®] #+4 &<l NI buffer 50 W&
ZF wello] A=t 1087 204 dr-gA]7]1
N2 buffer 50 W& F7}ste] 10237 A §HS
XA g T 540 molA FEEE FA5HY
on, mjfo] LPSRES A3t djx2d-S 71E2
2 NO B4 Aol E52 BEEZ FASHAT

2.6.2. 9373 A&7 (cytokine) 3

12 well plated] HiFSH Al2E 1,200 rpmollA
w7 94 Eeste] ¥ AT AT cytokine kit
o] AHITEE 96 well plate] 25 w® E55}F
I assay  buffer @ matrix  buffer,
antibody—immobilized beads& Zt 25 w® 7}st
of EFF & 243t FeF A4 RREA]F| AL
washing ¢H5 82 o]-gsto] 23] A|HskeH
MA F 25 wO] detection antibody2 7Fste] 1
AZE SR ARolA RESAIZIAL F7ER 25w
Streptavidin—Phycoerythrin 7Fste] 30E F<F
Ao A HEgAIZ] T washing &5 &2 o]&
sto] 23] M-St A4 & PBSE 150 wE
Y3 58 7t shaking?t ¥ LuminexE ©]-8-5}¢]
cytokine IL-18, IL-6, TNF-a BAHFS &4
Skl

-

Jél

2.7. REX ¢

i

2.7.1. RNA &

6 well plateo] RAW 2647 HZZE 1x10°
cells/well& HZslo] 24A]7F Zot ujokslict.
i & A2 wjgdor wAslen, S
24z27] 25 5, 10, 25 (ug/m)2] %o LPS
E 1 wg/mo BEg A3 T oA 24X B
oF 37C, 5% CO, Hi¥7]o)A wioFstgict. HioF
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3, easy blue 1 ml®} chloroform 200 W& Y1l
ogste] GAEHS A5l 400 well binding
buffer 400 WE gol oA BEEAIZ] 5 §HSH
700 wWE columne] FYste] AHE2SHHA.
AHESE column®] washing buffer A9} BS
27y 700 WA e Yol AR
elution bufferE 50 W 23 YRS F
% total RNAE &35}t

L=

e A

2.7.2. cDNA &4

A AHreverse  transcription) HFE-S  RT
premix kit®] mixture (reaction buffer, dNTPs
mixture, RNase inhibitor, stabilizer, oligo dT15
primer)& AF&5t] total RNA 1 ugo] HE=
diethyl pyrocarbonate(DEPC) 2|8 ZHFol
g FHrt 20 w7t HEE st Hrbsisdh
H7Y F 45CoA 608 WFSA]A  first—strand
cDNAE AT & 95T oA 582 FF H-g-5}o]
M-MLV RTE EZ4ES thx @40 454
cDNAE f342 Hd=F 5744 AH8otot.

2.7.3.

el

8% WA 27

g4=H DNAE FEHS st
real-time PCRS FY5}9 0™, real-time &
tubeo] ¢cDNA 1 w, Zt primer 2 ul, SYBR
Green 10 wl, DEPC-DW 5 w® Yo o2
o] ZPstArt. 94T A 28 Bt §HER ot
2 95T 5%, 65CofA 3025 403] HIEs)
of Yot o]¢ FHA WHFL =2t of
H] AXstgon, A8 primer®] sequence:
Table 13} Ztt.

Table 1. The Sequences of Primers in This Study

Journal of the Korean Applied Science and Technology

2.8, SAl™zl
RnE AYgA= 33 g2 Z2A5ion Ha
Zr+ EEHH(mean+S.D)E  BASIEH. thE

tiH] A9dw3re] HlWi= one-way analysis of
variance  (ANOVA) HHH&  o]83}9,
Student’s t—test® ARgote] TAA FodS #
Z35hoH™ p<0.001, " p<0.01, *p0.05).

3. Z#at 9 nF
3.1, MESM

th A A (macrophage) = <FoA ol&dolLt
oA, B mlE Sol AL A A
Wols Hoh avfrog L35y 5] HzxE
HAA o U$5t= AGAEZEN FLo A 2
o, AdAg 5% HEote AdHgA e S84
St TAlEe} ¥hgste] TAHE
A HGA = FHofst
4 t 7FsAdT A=

SrHAdS EEsHE dite] F2 Z-gHrH9].
o] | &8 gt A+

18 49 A
T
ok
é :ﬂi

ol
=)
Ol

rid
¢

< glgt A3}, 8%
24727 FE2EBL 25 w/ml S5 o|sto)| A R
iH] 95% o]l gEEo] IR e, 50 ug
/mf o)l ME EAdo] ERIEU(Fig. 1). o]¢}
22 AIHe o 5ol AT RAW 264.7 A|Xo]
A &F Az HEeg FE2 59 WYt =
4 At 100 wg/mie] FE7FA] QbdAdo] SR
Heg BAeh datEth W2 skoi EAo]
Hehd e 2 dt 294 54 22 A9

Primer size(bp) F/R Sequences
NF- £ B 115 F GGATCACATTTGCTTTGTGTTGTT
-k
R CACAACTTACAGTAGATGGCTAGAAAGG
NOS 51 F CGAAACGCTTCACTTCCAA
' R TGAGCCTATATTGCTGTGGCT
F AACCGCATTGCCTCTGAAT
COX-2 130
R CATGTTCCAGGAGGATGGAG
) F AGGGAAATCGTGCGTGACAT
B —actin 95
R TCCAGGGAGGAAGAGGATGC

N
F : forward, R : reverse
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stslel WA Anz sA=E, 2UA 44
e AR 712H A7

T

Control

=)

Cell viability (% of contorl)

o

o

Concentration (ug/ml)
Fig. 1. Effect of Perilla frutescens var. crispa
Induced by mutants with ¥ -Ray
extracts on cell viability in RAW
264.7 cells. RAW 264.7 cell was
treated with 1, 10, 100 (ug/ml) of
Perilla frutescens var. crispa Induced
by mutants with ¥ —Ray extracts. The
1l viability in RAW 264.7 cells were
measured using ELISA. The results
were expressed as meanzS.D. from
three independent experiments.
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1 <F 28%, 61%9 94
a7k UehdthFig. 2). oleh 22 Adts

YT $F A2 FERAN #

1o & %0 o

o8] etk e o, AEn
%, w5l 5o Age] HET 4 %
o 7HsAe AN 9t

100
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40 -
20 '

Normal Control
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o
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Fig. 2. Effect of Perilla frutescens var. crispa
Induced by mutants with y—Ray
extracts on ROS levels in RAW 264.7
cells. RAW 264.7 cell was treated with
5, 10, 25 (ug/m@) + LPS 1 ug/ml of
Perilla  frutescens var. crispa Induced
by mutants with ¥ —Ray extracts. The
ROS levels in RAW 264.7 cells were
measured using flow cytometry. The
results were expressed as meanzS.D.
“*p(0.001
" p<0.001

control  from three

Significance  of  results,

compare to  normal,
compare  to

independent experiments.

3.3. NO MMzF

TR A= g/ EAQ]l o]AFgEr A (nitric oxide,
NO)E= nNOS, eNOS, iNOS 5 37k &4 &
2o o] L-ot2r|dit Ex} AtagzEE A
f BUR ge 978 5o 4E Novk &
zsfoln] gl mFIET} T2 4177 Aofl#nt of
Uzt 8 7153, 71 A5 #e dgke
oubsl z=g Qolog or#A ri12,13]. ©]
o} Zre FAE NO=Z olat Adto] wAyst
%, NO= ROSH] Zekg 5ol A4 W #2E
AStAA A o] sl&sEng wEpel o
AAEZE NOE Al&sHA AASH: 9F +3<

=5 o= wrolshq ©rH14.15).

B oA &F 2x7| FE2EJ st NO
AL selst ATl 10, 25 (ug/ml) HEoA
iz diHl oF 19%, 52%° 214 31& e
7b YebutthFig. 3). olet 2 Ad= A

|

NOE HAMZIF AA Al 5 Ax7] FE2°

1 o)
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Fig. 3. Effect of Perilla frutescens var. crispa
Induced by mutants with y—-Ray
extracts on NO levels in RAW 264.7
cells. RAW 264.7 cell was treated with
5, 10, 25 (ug/ml) + LPS 1 ug/ml of
Perilla frutescens var. crispa Induced
by mutants with ¥ —Ray extracts. The
NO levels in RAW 264.7 cells were
measured using ELISA. The results

were  expressed as  mean£S.D.
Significance of results, " p<0.001
compare  to normal,  p<0.001

compare to control from three

independent experiments.

3.4. ALOIEFHQI MM

Ato]EZFlolgt wMid oA HH|x= ol &
A B4z -1, IL-6, TNF-a¢ 52 QA9 ¢
Z Ao Tolol= HEFTA AtolEZICITHI6].
AZHRoA IL-145%2F TNF-a+= 452 4o

E Fagloz #gste IL-18E ¥,
TNF-a+ F4 98-S dorl: Aoz d8A
QTH16,17]. T3 IL-6= g%9 ¥ AE=E
AFEEE CRP(EA7IdEE)S A E3eta ¥
AL o] g ut Eato] Fofti(18]. o9t Ze
BSA ARIEZRRIE otEm, A TEA, L
27] 59 A% fdsts dix wpiAz g
S Eley, IL-18+& 8471 ZgofA, IL-68}
TNF-a & 7] AgoA &2 YAAFS Ho|
o2 aiEgl 354 ARIERI A4 Ase
TAASA Age] Fasicia g 4= 119,201,
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2 dFlA &F Ax7] FEE 9 EF
4 AlEZIR TS T 2, IL-18=
10, 25 (ug/ml) sEolA, IL-68F TNF-a A4
F2 Bt sxoM dizdt il o e A
27b yebdtFig. 4). ok #2 Adtes 5%
Azx7) FEEc] 34 9 gAY 954 2
ol dizt digte=z &84 4 9len, ¥ uyot

7t BEA AllET F AtiEoz 1L-6 Ak
AAE A A7l= AL IL-67F 8 Td 2
Pyt olEnmRy I
AE Ao AtmEHt
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3.5, RUX YHY

A5 mWAAY fEe AARIRERY] St
olsf oAl =tk Nuclear transcription
factor—kappa—-B (NF-«B)= Al B3} H5uHt
5, AlEREE S TEE o §7 EE
7 583 IS sk AARIZROITH21]. 24
3" NF-« B+ & W& translocation Fo] EZ
GAAL] promoter regionsol] Y& «B A zt
glo] Agsto] INOS, COX-2, TNF-a 18|31
IL-6 & o= 4% W49 HAE EXeH
[22]. =3t §54 ZZ4§4(inducible isoform)
2 HA{uAze} tAA2E 23 of7] Ao
A EHElE COX-2&= A%QIAet mitogendll
FE=o] prostagladin #H| 2|42 Fa HEE,
Crohn's disease, HFA oh#AA, Helicobacter
pylori = 919 59 ¥4 &5 A% I o]
o F3 Ao Frofgit}[23,24].

2 ATl &F Jx7 FE=] tith NF-
kBt COX-29] -z Tdg &Igt Al
10, 25 (ug/ml) “sEollA izt iH] 9744 QL
= #art vephthFig. 5). olet e A=
[e)

T A3 oA FAst AAAS NE- ¢ B
HAE T T ARUS HeAFT Yol &
F 42719 395 Gl AR AgET

g 1 gekEo] o] 2
52 49e B AFonnd
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Fig. 4. Effect of Perilla frutescens var. crispa Induced by mutants with ¥ —Ray extracts on cytokine

Fig.

=

NF-kB expression (fold change)

IL-16(A), IL-6(B), and TNF-a (C) levels in RAW 264.7 cells. RAW 264.7 cell was treated
with 5, 10, 25 (ug/ml) + LPS 1 wg/ml of Perilla frutescens var. crispa Induced by mutants
with ¥ -Ray extracts. The amount of cytokine levels in supernatant was measured using
Luminex. The results were expressed as mean=S.D. Significance of results, " p<0.001
compare to normal, ~ p<0.001, "p<0.01 compare to control from three independent

experlments.
14 - B 14 -
+
12 s T 12
o
c
o
1- £ 1-
T N
08 S o8
c
" g
06 . 7 s -
2
04 % 04
o
0.2 5 02
[ ] ?
0 —1 | I— —— | —. 0 —1 | [S— —— | —
Normal Control 5 10 25 Normal Control 5 10 25
Concentration (ug/ml) Concentration (ug/ml)

. Effect of Perilla frutescens var. crispa Induced by mutants with ¥ —Ray extracts on mRNA

NF-xB (A), and COX-2 (B) expression in RAW 264.7 cells. RAW 264.7 cell was treated
with 5, 10, 25 (ug/m@) + LPS 1 ug/ml of Perilla frutescens var. crispa Induced by mutants
with v —Ray extracts. The expression of mRNA in cell was measured using real-time PCR.
The results were expressed as mean=+S.D. Significance of results, “*p<0.01 compare to
normal, ~ p<0.01, “p<0.05 compare to control from three independent experiments.
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AolokE a2 AT 7154
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3. &% ARIe G434 ARIEAR S
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IL-62F} TNF-a¥& RE FZod tizs
o] folg Al TAAFH

=

2. % AzU|e BpPAE GAAAROS) L}
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Ho

= 2}z7]= NF-«B9} COX-29] 4A
HES 10, 25 (ug/md) BEOA thx
H] §-o14 A FAAZATH
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ool AWE FFS| B u, §F Ax7|e
25 wg/ml Fx olstollA &8 ZFsotH, 10, 25
(ug/ml) SmollA Eg4ta E A wizfAe]
&7t gl Ao , 2 A ZET oA
eIt 45 viZiAlet T ofEmumEd,
&, AEPAs 5o 83t S Aoz wod
oy, mreba M oA F kA s 5
< gHY 2 AFE T F5 oot #

B A7e AUGEAAAR} GRAYIEAE

o
gl AUsht  FIFHAIASAAAQ018-
PO006184) 0.2 3l AT AzHeIYret.
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