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° & Felsh] i Aol
e FEES AMESte] AR5y ddSel dist A=ctd 24 ¥7HE 4fdst
. ]Eh 70% OﬂLEE FE&oto] ARSI AR FHF e Fisk] Sl diAAlE RAW
2647 Al Yol MTT assays &l A =4S H7FHECH, nitric oxide 44 As 248 2 95
il E}HHN_J i i es %].o]o}o:h;]. 23k oﬂ B2 —?%%—J /lﬂ&TL =X nﬂy]. 7314. 25 ug/ml 0]3}94 =
ANA 90% ool =2 AlX HEES Bt LPSE FEH RAW 264.7 AﬂiOﬂH Al =9] nitric oxide
Aol F/do] FE oJEAHoR XioHc.E Hol AFF2E9] o3t FEF 853 ek, Ne 5k
olzxog dZA cytokine?l PGE;, TNF-a, IL-159] 4 i% —7—‘314. Western blot A&ZAT} 11
= 25 ug/mloﬂ/\ﬂ INOSe} COX-2 waizlo] Hhdo] §ojzxo A=t AY AdzHE A
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Abstract : The purpose of this study is for checking anti-inflammatory effects of Syzygium
aromaticum ethanol extract. For this, we investigated biological active evaluation about
anti—inflammatory effects by Syzygium aromaticum ethanol extract. Syzygium aromaticum was
extracted with 70% ethanol. This extract was tested for the cell viability on RAW 264.7 cell line
by MTT assay, nitric oxide inhibitory activity and expression of inflammatory mediators. The
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extract showed low cytotoxicity as more than 90% cell viability in under 25 pg/ml concentration.
On LPS—induced RAW 264.7 cell line, nitric oxide inhibition activity result showed that the extract
reduced NO productions in a concentration—dependent manner. Expression of inflammatory
cytokines as PGE,, TNF-a and IL-18 decreased in a concentration—dependent manner and iNOS
and COX-2 proteins expression were decreased significantly in western blot analysis. We confirmed

that the Syzygium aromaticum ethanol extract has excellent anti-inflammatory effect. This results
suggested that extract of Syzygium aromaticum may have value as the cosmetic materials.
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AN E(macrophage)= G5 HRollA ol
H

2 9PL SPsi @) 9el AEave L)
T 2AHMERA GF wrse] Bolsk T8 A

ZolH, lipopolysaccharide (LPS)& 1% 24 Al
2] eldtof| EZA5t= glycolipidz EF oA A
dollA dFHEA =, B85 WEEE AHSEHT
[10]. LPSE ofeFst €354 cytokine, NO(Nitric
oxide), prostaglandin E, (PGEp)E AJAdst=d]
[11], NO= ¥kgAde] wl-¢ A3 Al Z7FA] nitric
oxide synthase (NOS)?l neuronla NOS,
en—dothelia NOS, inducible NOS (NOS) %
INOSO oJgt /o] ArjAew wWri12]. PGE,
£ cyclooxygenase (COX)oll 9Jsf A3Hd ==t
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H Aol A shast A (Syzygium
aromaticum) UEH Aol FF TEF A7t
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2.1.1. A3 A=

2 AYNA At A (Syzygium  aroma-
tdeum) 735 T BFH (PRUs|EHE H
B AxH A=RE Fostelen SAma #7] &
Ado] AHgsHA

2.1.2. A% Az 9 Aok
Ao AMgEHE AlEZE RAW 264.7 mouse
macrophage cell (murine macrophage cell line)

(Syzygium aromaticum) A& FEE2| T

33

fol

2 FFAEF2F(Korea)oll Al st A5t
At AEZ 8iFe 10% fetal bovine serum (FBS
. Introgen Terapeutics, USA)Z} 1% penicillin/
streptomycin  (Hyclone, GE Healthcare Life
Sciences, USA) 100 U/ml2 A7}t dulbecco's
modified eagle medium (DMEM; Gibco™,
Thermo Fisher Scientific, USA) A& AF&5FR
om  37C, 5% CO2 incubator (Forma™,
Thermo Fisher Scientific)olA At BidstALt.
Ao ARgHE  A]2F3-[4,5-dimethylthiazol2yl]-
2,5—diphenyl—tetrazolium—bromide MTT)%}
0.4% trypan blue stain2 Sigma (St. Louis,
MO, USA)lA Fdsklet. e A= Alof
lysis buffer= Hyclone (Logan, UT, USA)°fA
FA5FF 2™ mouse anti-iINOS, mouse anti—
COX-2%2} 2xF FA mouse—anti—goat IgG,
rabbit—anti—-mouse IgG= Santa Cruz
Biotechnology Inc. (Dallas, TX, USA)9A %]
sttt mRNA @] =45 A2kl Go Script”
Reverse Transcriptase, GoTaq® Flexi DNA
Polymerase= Promega (Madison, WI, USA)e]
A jste] Ageleich

2.1.3. FEE9 Az

A2 AxTt A=E 4R § 70% oeE
< |2 dto] Al=mFHel 108 FE 7oto] A
204 24 h HAsta ASH} JAAES Est
of TS WHeR 33 ¥rE FESirh AE
g4 29 2 o9} o5 rotary
vacuume vaporator (HS-10SP; Hahnshin S&T,
Korea)g AMgste] 5% & BZ27|(FD5525;
IIshin BioBase, Korea)2 7AZX3Ich 7AZXSH A
T YA Basto] 8ottt
2,2 M3 4y

22.1. AZ=E4 =4

96-well plated]l RAW 264.7 MEE welld
0.6X10° cells7} HE2 sto] 180 W EFs91
37C, 5% CO; incubatorolA] 24 h o wjoFs}
Atk Y = AT deHE FE=Y JIF T
7F 12.5, 25, 50, 100, 200 pg/ml7} E== 5fod
Z¥zy 20 w A71RE & 24 h B9F ST
2w A=t 5] SRFE HUkote] 5¢
oA HiFstant. w2 wellel 5
mg/ml FEZ AR MTT &4 20 WE 7t
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skl 4 h FoF HiGY & HigdE AlASL
dimethyl sulfoxide®} ofet22 1 : 12 42 &

HE ZF welld 150 ul 7Fste] A-2of4 30min
ZoF u-2 A7l F ELISA reader2 550 nmoilA]
EFEE S5 H. AEPEE SHS A=EE
of HArt#yt F Ao §3E fHAER UE

2.2.2. Nitric oxide (NO) &A

6-well plate] RAW 264.7 AZE 1x10°
cells/ml2 BF35to] 24 h F<t wjgstact. o2
g Ax Uzt 80%7F =S w phosphate
buffered saline (PBS: Sigma-Aldrich)©=2 2/
AAsta £ WiRE ARESt] 24 h &<t =)
Fst & LIPS 1 pg/mlE Normala A|L]gh &2
= wellell Yol A=A 2 h Sof AgF ofgt
& 285 125, 25, 50 pg/mlo] ng e
ot1l, 24 h Fof A5l 100 ule} griess reagent
100 WE 10 min &<t §BREAIZI & ELISA
reader2 540 nmoA FFEE ZHste] NO
B FS SISt

2.2.3 PGE,, TNF-a, IL-18 4% 2%

6-well plateo] RAW 264.7 HZZ 1x10°
cells/ml2 BF35to] 24 h ZoF vjUdste] LPS 1
ng/mlet A olehe £ZES 625 125, 25
ug/mLe] L2 A5ttt 18 h Bt A =#i%f
et & Ax wjgHS sty PGE, TNF-«,
IL-18 cytokine A== ELISA kit (R&D
system, Minneapolis, MN, USA)E ©¢]-&-35}4]
Astact. PGE), TNF-a, IL-189] ke
F=29 vkgogHE dojdl BEEIHE ]

se] ghatstant.
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2.2.4. Western Blot& o]&3t thilld ¥d =4

GZujA|12Ql  Inducible  nitric  oxide
synthase (iINOS)®} cyclooxygenase—2 (COX-2)
o] IFe K7 95to] RAW 264.7 HEZE
6—well plateo] 1x10° cells/ml= EF3to] B
star, A W=7t 80%7t e W FEA
A& wekste] 24 h FeF wiFSklh LPS 1
ug/mlE Normal w5 Aet ZE wello] Eof
ZA=A71aL 2 h Fo AYE oEE FEE2
6.25, 12.5, 25 pg/mle] H=2 AHs5to] 24 h
e st A5 Al7stal PESE 23]
MA F scrapperg ol&st] AEE ot
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23tEl Ao Lysis bufferS well T 100 ul &
A7¥ekal 1 h Fet WAste] AxE &A1 &
A Byt dojd oA bradford assay
2 Aoy, 10 we] 9ES 10% sodium
dodecyl polyacrylamide ge
electrophoresis®  o]8s 7] FsT F
polyvinylidenedifluoride(PVDF) membrane©l <
A 60 V oA 2 h o4 transferslo] FA|Q] H]
Eold A%Z AAXAY I ¥ 5% skim milk
o 1 h B¢ A5k backgroundE A|AsHA
ot 1x TBSTZ 33] washingdtxl 12} antibody
(1 : 1000)E 24 h &<t £ F 1x TBSTZ 3
3] washing SF03l 22} antibody (1 : 1000)E&
2 h B9t ¥Whgst H ECL kit (Amersham
Pharmacia, England)& ©]&3l filmell &A =4
sttt Image Quant LAS-4000 (GE life
sciences, Taiwan)= ©]-85}%] Band densityE &

Jlsteet,

—_

sulfate

3. 4} o nE
3.1, M EI2 FES M= M

SR AR S 8 TFeEE dotE
7] 9&) oA AAE RAW 264.7 A|EA
A gt FEE9 AEx5AYS Felstirt. 4
T oflerE FEEQ AEYEES Felsty AY
of AME A=l fFEEEE A ot
12.5, 25, 50, 100, 200 pg/mle] == ]t
A 25 pg/ml olste] FLoA Al ABEEO]
90% oldo=z yetdth A oete FEE9
NEAZEE AT Fig. 13 Zov o] AE &
2 FAT APl A=mEEE 50 ug/ml oW
o sx =7 st
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3.2, M3F OfEtE E=ZE9| Nitric oxide (NO)
XNsls

LPS2 &Aste Alzrt fitels ASuiizd
ozt AHsllsS LotEr] 5 RAW 264.7 A
ZE olgste] NO Adse =Astart. LPS
At Q22 7 A vlE] =2 NO &
dAS Yetyidlon A dEkd FEES 125,
25, 50 pg/ml =2 AHsHHS T 5
o=z NO o] Asde &elst
Lt Fig. 2¢} 2t
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Fig. 2.
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3. ¥ o2 FEE9 PGE;,, TNF-«, gotadet. 1 A A olete FEES
IL—15 AA2f 12.5, 25 ug/ml =2 AstHs o 5k
QEMSL AT @24 Cyiokines] WA MO PGE, TNF-a, 1L-18 A4l A
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Cell viability of Syzygium aromaticum ethanol extract on treated RAW 264.7 cells. RAW
264.7 cells were treated with various concentrations (12.5-200 ug/ml) of Syzygium
aromaticum extracts. Cell viability was measured using MTT assay. The results are
presented as mean * standard deviation of triplicate data. The results were expressed as

*
I |
125 23 50 23

SA(ug/mL) Dexa

the average of triplicate. *p<0.05.
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20 J
0

Cont LPS ‘

MO production rate (%)

Inhibitory effects of Syzygium aromaticum ethanol extract on NO production. RAW 264.7
cells were treated with 1 pg/ml LPS, except Nor group. Syzygium aromaticum extracts were
then added to sample groups with the indicated concentrations. Cont: LPS not induced
group, LPS: LPS induced group, SA: Syzygium aromaticum ethanol extract induced group,
Dexa: Dexamethasone. The results are presented as mean *+ standard deviation of triplicate.
The results were expressed as the average of triplicate. *p<0.05 compared with control.
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Fig. 3. Inhibitory effects of Syzygium aromaticum ethanol extract on production of
pro—inflammatory cytokines. The expression levels of PGE;, TNF-a and IL-68 in protein
was measured after treatment of LPS 1 pg/ml and the indicated concentration of Syzygium
aromaticum ethanol extract. Cont: LPS not induced group, LPS: LPS induced group, SA:
Syzygium aromaticum ethanol extract induced group, Dexa: Dexamethasone. The results are
presented as mean + standard deviation of triplicate. The results were expressed as the
average of triplicate. *p<0.05 compared with control.
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Fig. 4. Effects of Syzygium aromaticum ethanol extract on LPS—induced iNOS, COX-2 protein
expression. The expression levels of iINOS, COX-2 in the protein was measured after
treatment of LPS 1 pg/ml and the indicated concentration of Syzygium aromaticum ethanol
extract. Cont: LPS not induced group, LPS: LPS induced group. SA! Syzygium aromaticum
ethanol extract induced group, Dexa: Dexamethasone. The results are presented as mean =+
standard deviation of triplicate. The results were expressed as the average of triplicate.
* p<0.05 compared with control.
3.4, g OIES FESO0| 5 T WA 4. 4 2
waio olxl= S
9% ¥ BuFe INOS, COX-2 et 4 awmom Age PR oMz el A8
T g2 529 Adllse Fstr] fls LPS H3 glom, okt A g4 8%2 7Y
2 AT fEd RAW 2647 AZel 3% S olr. wetd B Aol AL oL of
F2ES 7 BEEE AT T Westen blord  galo] 2Eeidon, 3 559 42T 4 9
o) gupdel WA sklstdth 1 AB L ot 4aS B SE dzedl s
LPSZ f=% controlwtd} tfH|sto] g ot A srolaluat skt 220 ohdAS A=
FEES AR AlPTe] INOS, COX-2 H& 517 9J8) AEEAS Frlstglen, 39 852
Fe FE2EQ sL7t U1l wel foldor AZ=3517] Ysh NOA s, 9454 Cytokme_,] 1y
Hads glstaler] 1 Ayke Fig 49 At 1t 92 P ol @] mAl o ke g

7kstaith. tiAAIEQ] RAW 2647 A|l2E o]
st MEEAL Hrigt Ad 125, 25, 50

%

-1 o=
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57 cytokine WdZFT 3 T TEo] A
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