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Sargassum fulvellum and Sargassum sagamianum
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Pukyong National University

Abstract
Inflammation is a beneficial host response to external stimuli
or cellular 'damage that leads to the release of a complex array
of inflammatory mediators, finalizing the restoration of the
tissue structure ~and function. However, prelonged inflammation
contributes to the —pathogenesis ~of —various inflammatory
diseases. The macrophage is a potent cell which plays a critical
role in the inflammatory reaction and influences between innate
and adaptive immunity. It produces many kinds of mediators
including nitric oxide(NO), prostaglandins, pro-inflammatory and
cytotoxic cytokines such as interlukin—-1 beta(IL-1B), IL-6 and
tumor necrosis factor—alpha(TNF-a). Currently, a strong interest

in developing new anti—inflammatory drugs from various natural



products has been growing. It may inhibit or prevent a variety
of inflammatory diseases by suppressing the secretion of these
inflammatory mediators in activated macrophages. Therefore, the
anti-inflammatory effects of Sargassum fulvellum(SFEE) and
Sargassum sagamianum(SSEE) ethanol extracts were investigated
using LPS-induced inflammatory response in this study. To
examine the potential anti—inflammatory properties of SFEE and
SSEE, the cell proliferation, NO, TNF-a, IL-6 and IL-13 were
measured. The expression of COX-2 was- also assessed by
immunoblotting to evaluate the inhibitory- actions. of SFEE and
SSEE on prostaglandins: As a result, there were no. cytotoxicity
in the macrophage proliferation treated with SFEE ' and SSEE
compared to the control. NO levels decreased with increasing
concentration of SFEE and SSEE and was inhibited up to 50%.
Moreover, the. secretion of TNF-a, IL-1 and IL-6 were
suppressed in a dese—dependent rmanner, -and IL-6 and IL-13
inhibition activities were over 50% at 0.1 pg/mL. The
expression of COX-2 was also inhibited by SFEE and SSEE
which demonstrate strong anti—inflammatory effect through its
ability to reduce prostaglandin.

These results suggested that SFEE and SSEE may have
significant effects on inflammatory factors and be a potential

anti—inflammatory therapeutic materials.
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necrosis factor—-a(TNF-a), interleukin-18(IL-1B) % 1L-6¢ #&
AN cytokineEe] ®H|E FZ3t) o]y AS v EHE

9] A€ arachidonic acid’} cyclooxygenase(COX)2] #H&5 AHA

=

leukotriene, thromboxane, prostaglandin S°2 HF¥H = A =%
nitric oxide(NO)2] = Ao #FAgozHm AFujsfo & &S
s, ol XWAd AyE 2 sitta A JtH(McDaniel et al.,
1996; Kim et al, 2009). COX& Axue] QIXH=EFH

A

arachidonic acid’} fr2]® ¥ prostaglandin®.22] W35 FH3IA7]
= 2424 COX-1, COX-29 isoforme| <&=#3tH(Smith et al.,
2000). COX-12 T2 xAoA g x o] Q1A a4
#Haloddts= HbE o COX=2+ growth. factors, cytokines |
lipopolysaccharide 59 ©%dl =A=o] <¢&lA macrophagett
monocyte ¢  AMEOARE TiEF AR o2 <l LAE
prostaglandin® T %2 AXEAIE S JAlst dAAAS L35t &
Aol 7] g H(Bishop-Bailey et al.,, 2002; Seibert et al.,
1994). Nitric oxide(NO)& A& ujollA] L-arginines 7|2 = 3}o]
nitric oxide synthase(NOS)ol| 93l L-citruline® &4 A== Al
AA, WA AZHBAANA Fo AY BEAdw AAEAN 2 A B
FA9 715 A Ve, &d 2 og] 7R A4 HEA A
of EAE Fest= AoR Hiusi QUth(Bredt et al. 1994
Jaffrey et al, 1995). NOS¥= AXE9 ZHd oz AAA
NOS(nNOS, NOS1), =4 NOSGNOS, NON2), W34 NOS(eNOS,
NOS)Z /5™ (Tsao et al, 2002), °l%F F%E4 INOSE AxZY



e w59 oFd A FYE calmoduling® A== FHshA &4
stel AEAARE FAdS Holw g AFolAN  fFREG
(Lowenstein et al., 1993; Vodovotz et al.,, 1995). &3l 23l
Nuclear transcription factor—-kappa B(NF-kxB)+= TNF-a, IL-183,
IL-6, INOS % COX-2 529 95 A% WA =2 dres Ss=
HAARIALZ A o] 59 Fdx} &edo I A Ad3FS v tH(Straus et al,
2000).

upepA ol e} e St s v e Al =42
o] A A HAsteE g4 IHES 2EY 7 JE =2do] 4

Z Age) oY R ABARA FHS W

AGt2E= AW Z(Chen et al., 2003), 713 (Lee et al., 2007), <3}
(Kawashima et-al.,1998), ¥<3HYun et al., 2007)% A< &}
Zo #3 ATEN FZYE(Lee etial, 2011), 4% (Yoon et

al.,2007), 5% 9 )% (Imm et al,, 2010) 59 SAAEd s o
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F A=Y AR, 2AA F AFHY 9E8s st o =

Foll A= 719 300-800, AlgFelA= 1,400 HFE A8 oF

A2 AFEEo]2 T3 A FAEAL S stfo]th(Inderggaard et al.,
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&, AT 1TE, F2F 219)0] FEToer dHA Joen, A4
(Codium fragile)® A Zo|(Sargassum thunbergilt 2% 052 o]&
HHA] =S AASE a7t Qdar, w9 (Undaria pinnatifida)S A}
T TE 2 EA4 5 EdY g4 HES 9% 28R AREHY
(Oh et al., 1990). <, Z2x7< WY, tArL, HH 59 45 =
=0l FEASL 24 =] FAHJL(KIm et al., 2004), 42
7t %ol (Neorhodomela aculeata)®} Rz ut#(Ulva conglobata)®]
FEES I, F95 2 s m5S HAuUin et al, 2006;
Lee et al., 2006; Lim et al., 2006). 53] ZdZxFd= AF4LE vF
stol mdl", F71&, HlEY 2 el o] ohet shRso] glar, d1A
(alginic acid), 3+%H(fucan), 7]y H(aminaran) 59 %+
7} F5-stth(Shim et al,, 2003). °l5 T84 HdwFe UF A3 Al

AAe Fafieb, F3ta At FEASS FHES, FHole s, FF

O:

:

ofo
o
o
oft
4

4 59 a¥t vtz deA di(Hsueh et al., 1992). &3, Zx
%23k alginic acid®] et daF AR datsizte
TE BuEi Jdri(Choi et al., 1992;:Lee et al., 2000). °]¢} H&

o] ZZ5FQ %E(Hizikia fusiforme), 3 o|(Sargassum horneri)
5

o\ WE

AW (Sargassum micracanthum) ¥ FEE9 44
a3 (Park et al., 2009; Lee, 2010; Yoon et al., 2009))7} <& A
Row, dAFT gy

myagroides)o| Al £2]3F fucoxanthin (Heo et al.,, 2010)3  ZFE|

-

e EARE 9 ENZAUH Myagropsis

(Ecklonia cava)ol~l 2]% phlorotannin (Ryu et al., 2009) o]

Busa itk ol o2 AYEAEEES 6L dedlE =



3 A= BALAY e FFoRE s A &3 4
g0 FrHel Ja vaA kHd HAE FHEARA AxF o
& ¥alel F7kstar AtH(Cui et al., 2002).

B Ao A AtgE ol EAWH(Sargassum fulvellum) 2 Bl 54 &

29V (Sargassum sagamianum)S EAHME R apHbale)] &£t AR H

2 et A gl FA AHAT F e dxAd A& F
olt}, Eapdte] et A= 39K (Bae, 2004), F+t % kst g )
(Lee et al., 2000; Lee et al., 1996)o] 33t AX AF7} #3835l

Jom, HEY. Expdtol #et dFRE Fatelg#(Cho et al,
2006), 4T =%5< Pb R Cre A4 &2 =%(Suh et al, 1999)
oo Tt 754 S AL
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1-1. 9=

oAl AR RxPHW(Sargassum fulvellum) 2 W EW EApuE
(Sargassum sagamianum)~- ZYZ} H-A4F ALz el Aste]olA A4 g
Aoz T2 MFo] FAHsta 54 Axg §, olF T i

Egske] -20CAM Al ALg st

ol

1-2. AJoF

Fetal Bovine Serum(FBS), Penicilline/streptomycine Hyclone
(Logan, USA)olA, TNF=a, IL-6 % IL-13 ELISA kit= BD
science (San Diegae, -USA)olA FA3te] AL&SS 2™, Dulbecco's
Modified Eagle's Medium(MEM) #A}+= GIBCO(Grand Island,
UsA)elA - dsted  ARESISITE. Dimethylsulfoxide(DMSO),
Lipopolysaccharide(LPS), 3-(4.5-dimethyl thiazol
2-yl)-2,5-diphenyltetrazolium bromide(MTT) reagent & SigmaA}
(St.Louis, USA)°IA FYd3tFomn, COX-2, PB-actin® A<}
anti-mouse I1gG conjugated horse-radish peroxidases= Santa
Cruz(San Diego, CA)A F43}e] AF83}% T BCA protein assay

kit @ enhanced chemiluminescence kit(ECL kit)¥= Pierce(IL,



Hadee] =apgk g vl S Eapgkel] 10wiZe] 80% ol®t=< 7F
sk o wH7)(H-0820, Dongwon science co., Busan, Korea)E& ©]
&oto] AZolA 24A17F FF FESET olE A4l E] 7 (UNION
32R, Hanil Co., Incheon, Korea)& ©]-&3s}o] 3,000 rpmolA 10%3F
A T S HE FHokal IALE o] g WHeRE 23] nb
Balo] FEGTE FE53 TS AAXR o Fele] 37TAA 3
oFs=27|(RE200,yamato .Co., Tokyo, Japan)® ¥=3} % 71X389

o Adxd AlEs -20CA BEasty Aglol] ARE-slTh

3-1. MEujg

Murine®] th2AAEF<e RAW 264.7 AlEE A EFL3(KCLB
40071)0 A Eokrto} A&t 2w, DMEMe] 10% inactivated fetal
bovine serum¥ 1% penicillin-streptomycine #H7}3+ vjA S v

o7 37C, 5% COy, Z7oA wjoksldrt. Az o] RE A XE=

80-90% AHAxel WLz Aats w At wjksial, 20 passagess



AES AEEAS H7el7198]l MTT assays AAIEHATH RAW
264.7 cell 1x10° cells/mLE well plateo] #FakaL 20A17F A wj
%, 1 pg/mLe] LPS¢t =EApwk gl vjEo] BNk oflehs FEES
£¥(0.1, 1, 10, 50, 100 pg/ml)= FH7tsted 37C, 5% COq
incubatorMCO-15AC, Sanyo, Osaka, Japan)olA 24A]7F 8] %33
o HlYF %, 5 mg/mL %9 MTT AoFs H7bste] 2412 A v <f
3tal o] & 47T, 2,000 rpmolA 10F-7F YA EZ (UNION 32R, Hanil

Co., Incheon, Korea)ste] 58S A AsAT 1 5 ZF welldl

of

DMSOE #H7}slal - o]= microplate reader(Model 550, Bio-rad,
Richmond, USA)Z o]&3t5] 540 nmoll4] &4 %(obtical density
(O.D)E SASY. AxFA T2t Ao o AArsts o).

-

Proliferation Index(%) = sample &3 %/ control S3%x100

3-3. Nitric Oxide A= =3

NO9 FHxx v o] nitrite X5 griess WS(Lee et al.,
2000)& o]&3te] A3 Raw 264.7 cell> DMEM WiA| & ©]
83} 2.5x10° cells/mLE 243 & 24 well plated] A& 3 5%
CO2 incubator(MCO-15AC, Sanyo, Osaka, Japan)olA] 20A]1%F A
i kel Mzl 1 pg/mLe] LPS$}F 0.1, 1, 10, 50, 100 pg/mLe]



B2HE 4 v S dEE FEES A ste] 24413 A vkt
kool AFdS de o FHO] griess A2H(1% sulfanilamide +

0.1% naphthylendiamine dihydrochloride, 1:1)& H7}&le] 2l -2of A
10%7F  WkEA]7]31,  microplate reader(Model 550, Bio-rad,
Richmond, USA)E °]&€3t¢] 540 nmellA &3 55 33tk Alx
Hj kel Y NO9| &%=+ sodium nitrite(NaNO2) 9] s=EH EFXA¥

Hlnslo] A= tHLee et al, 2000).

3-4. Pro-inflammatory cytokine ¥8]% =3

A Eujerel e} TNF-a, [L-6 B Il.-1B cytokined *H|=F
ELISA kit(Mouse ELISA set, BD Bioscience, San Diego, USA)E
o] &3t =A% o]= 98] ELISA microplate®] capture

antibody® anti—-mouse TNF-q, [L-6 & -1 & EF3te] 4T

tlo

A s B9t coatingAl AT 9]E 0.05% Tween 20°] X3t
PBSTZ A A3t 10% FBS &9 o & ‘blocking s+ th. PBSTZ A

Zgk %, ZF microplated] NOE 54 siald A s vif 4=

d

olg BFEa AeolA 247 WAk A PBSTR AHE
3] A3t biotinylated anti—-mouse TNF-a, IL-6 detection antibody%}

streptavidin—horseradish peroxidase conjugateE Z7}slo] 229
A 1A1ZE 9ES Al AT IL-1B9] 7-$-, biotinylated anti-mouse 1L-18
detection antibody = 2 7Velan 1A ZF Elas <

’

streptavidin—horseradish peroxidase conjugateE #7}3te] 30& nh



& NG 1 F, o]5 v PBSTE A& thg, OPD &9 37}
sto] A2oA 30 &Sk S AIATY 2 M HoSO4= HHg-& T8
AlZ1 3 microplate reader(Model 550, Bio-rad, Richmond, USA)

g ol gdte] 490 nml M FYEES Stk

i

ko] £ MxEE 4733kl 33] PBS(phosphate buffered saline)
2 AFg & lysis-buffers F7Fsle] 3083 4ToA lysis A7l
%, 12,000 rpmol A 203+ HAlie] sto] AEE & 5= A7s
At w7 =% BCA protein assay kit(Pierce, 1L, USA)E A}
gsle] g=slglom, 30 ule lysates Laemmli(1970)9] ®WH & A}
&3t 10% SDS-PAGE=Z & sty £ejd @M E L Towbin &
(1979)¢] "S- Faele]  PVDFE(polyvinylidene /  difluoride)
membrane(Bio=rad, .CA, USA)°| 200 mA°| A 1A17F St HAAZ
<, 5% skim milk7F 2238 TBST(tris_buffered saline; pH7.5) &
ANoz oA 2413+ &9 blockingslith. COX-29] @& 4S8 A
Edt7] 918 A Z+= anti-mouse COX-2F AR&3dte] TBST &2
A etaL oA 2413F REEAIZL § TBSTE 33] A48kl 2

N

2L

3t 2 HRP(horse radish peroxidase)’} A3 anti-mouse [gG
4 anti-rabbit IgGE 1:20002.2 1A 38le] AFLollAl 1AZF WFEA )
¥, TBST=Z 33] AlAQste] ECL 71€3} 1-3% 3+ w5 §F X-ray 2
& (Kodak X-Omat blue film, Perkinelmer, Waltham, USA)el| 73

=

b
;

_10_



=
4. BAAE
2E Ad Ay ffdt Fox AL SAS software(SAS Institute,

Inc., Cary, NC, USA)A HAHS EAHEA 3 5 Duncan's

multiple range test®eoll Wz} p<0.05 F=olA AHAA3 S

_11_



WAMEE A A9e F9dsts A9ALE ¥ 5o2 Qs
A5 WS Aol NO$F e &A424AF 2 TNF-q, IL-6, IL-1B<} 3
= 9548 AllERIS &EHlste] e x7] AAld Fad dds
Sstoh(Higuchi et al., 1990). £ Ao A= I A EQ] RAW 264.7

cello] T3 mARE W WU wAR FE2E] AELEAHS Sou]

0.1, 1, 10, 50, 100 pg/mLe] FE=Z H7l5te] wjst Az BE A

7] %ol RAW 264.7 AlE Z2350] HH7 o mle] fojxo

Z7rste S stAlsiglor RAW 264.7 AZo 248 frsts 2

= WEstkFig. 1, 2). ol Ek A9 (Ulva conglabata) %%
<3

| sk AZ = A Ay, =5 o FEA o M FEZAF o]
h. 2
=l

2

= A%e nylod A%
et al., 2006). WekA BAN W WS0) 2AN FEE0] RAW 264.7
b

Zae 43S o

-

FU{

_12_



300

2580 +

200

L]

180 |

Proliferation Index

100 -

1]
LFPS - +

& fubyellum - - 0.1 1 10 50 100 (pgimL)

Fig. 1. Effect of Sargassum fulvellum ethanol extract on the

proliferation of macrophage.
Proliferation index = .sample O.D/control O.D*100.

4 means with different superscripts are significantly different

(p<0.05).
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Proliferation Index
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1]

cd bc be b

LPS - +

5 S gamianum - - 0.1 1 10 50 100 (pgmL)

Fig. 2. Effect of Sargassum sagamianum ethanol extract on the

proliferation of macrophage.

Proliferation index =_sample O.D/control O.D*100.
means with-different superscripts -are significantly different

(p<0.05).
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2. Nitric Oxide WA=

NO&= AA WelA NO synthase(NOS)gh= d49 Fu] 28-S
& L-arginine =58 A== wkgAdo] gk et ol A4

d NOv= WoRkg, AE=A, AA-AGA 2 ol 59 AY&E38H4
Ao dgFs mAH ME 7eFAd T8 2ES stA ok 5kA
Tk LPSel of&f T E INOSE B2 49 NOE FAdstAl = a1, o]
o AlxmAow 2o w3 Bl A AAY o]fow UEus
= Wb 9 FEFEA-Fo #ASHA @ (Mori-et al., 2007; Weisz
et al., 1996). NOAA o gt =apdk 2 HlEY EAE =529 §
2 otz fe)l RAW264.7 AlES LPSE A3 S =
ZHHE @ vl Eg) BARES ZF =R (0.1, 1. 10, 50, 100 pg/mL)
Hd7vetar AdE NO BdEFs griess AleFS o] 83t SAs3it
LPS A2l % NO Ad=F2 GdAMEe Hlal 3u] o] F7l=] e,
gk gl vl S EARE o s FEES Ageldls 45, NO 44

5
ol LPS Mol Bk froffe @ g sl 58, mapn
o we 3§

of

9 oHEW ZAY dge FEE2 47 50 ug/mLdt 100 pg/mLow
A e W FEBL A e T3t vlwste] o 50% o] gel

Bk &3k EuE xR syl A o] BAPH Sargassum

_15_



horneri) o&& F=E Aol Wl = oEAoR NO #H|F 7
A5 HS Ax(Lee, 2010)%, <E/  EAWHMyagropsis
myagroides) 2.2 5B E2]¥ fucoxanthin®] %<& NO A3 H
AT A} fAFSTHHeo et al., 2010). Wi ZxFo] Edx o]

9= fucoxanthing carotenoid M4 T HAY+= EZAZA free

ok
o
ol
ol
rlr
pory
o
il
o2
o)
o
<
[eS)
5
5
c
(@]
e
—
©
©
<

= gYHol fucoidan B3 RAW 264.7¢]4 LPSo] <3+ NO9 A
7 INOSY W&ES JAstt= B i(Kim, et-al., 2008)°] wa} Zx

ol EAbgkat WS 2apite] NO A4 As) atol d&Fs mz A
o
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25

a
il
20 |
< 15}
- b
é L bc .
- —_
= d d
-
£ 10t
z
[~
5 L
0
LPS . + + + + + +
3 fubvellum 3 4 0.1 1 10 50 100 (ugimL)

Fig. 3. Effect of Sargassum fulvellum ethanol extract on nitrite

production .in. LPS-stimulated macrophage.

means with different superscripts. are  significantly different

(p<0.05).
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28

20 F

15 |

Nitric oxide (uM)
o
o
o

0
LPS 2 + + + + + +

S aagamianum - - 0.1 1 10 S0 100  (pgiml)

Fig. 4. Effect of Sargassum sagamianum ethanol extract on

nitrite production in LPS-stimulated: macrophage.

means with—different superscripts—are significantly different

(p<0.05).
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3. Pro-inflammatory cytokine A A &3
3-1. TNF-a 21|

TYEAAIAR] TNF-a= Aol A th2AEY HZ5 5 A9
ola] AAF]A= cytokineoZ AAAEH = wHEO| XX ko
LPS Sl 9o taMxe AFo=z A= EHEH(Lin et al,
1994: Djeu et al., 1988). T3 TNF-ax o8 4 == WA A=
Aol A 9 X Fagk 4TS shA =™, TNF-a9 A4
Aol o]ls H3ko] Hzo| o]8= 4 AtTracey. et al, 1998;
Beutler et al., 1989). W&t EXHE & vl Eo] E2pHk o g2 F=
Eo] dF 2 Yolo| HE F2 cytokine?l TNF-aol XA Aol
N X FgS dolR . B dEE 5= AD3S 4T,
e s& AgTolA TNE-af] Aol haH0em, 10 ng/mL o
del FZAA 87% o] 1 EHEFe] Fada skl tk(Fig. 5).
HE) Eapgre] Ao E "LPS #lei g Z ol vla vE) =yt

& o] BE A FAA TNF-a v 5= o2 7t

BN

a7

PN
R oAl BE Wlue] = o, 22 FRoA A FEE Ay
Al BRE TNF-a ZH|[ &l Hl&) v 2t dgs F+5&
g A Ao w v TNF-a 2832 B oebA HEdg 24

vl o ELe FZEo] TNF-a A4 oAld Hrt}h v ai3deds shels)

_19_



Atk ol EFT HEAS dHF HEA ove FE=9 TNF-a A
d A mFeA EF BiEA deE FEE] ¢ g§€d adE vt
At A7 A3 (Yang et al., 2007)9F EApHbatof| 6l 57FA] 2%
T Abololl A AAA gcle] e Y] =4 Y F

Beoltts= At A (Kamiya et al., 2010)0] H]FFo] & uf, & =4
ste et 1 TS A2 88l wet cytokine WHIFF Aol WA

Aol ThE Aol 7]AEE Asfeba AR,

fl

Apx

[
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3000

2500 a

2000

1500 -

TNF-o {pgfmL)

1000

500

LPS L + + + + + +

5. fulvellum 5 : 0.1 1 10 50 100 (puzAmLl)

Fig. 5. Effect of Sargassum fulvellum ethanol extract on TNF-a

production ‘in-LPS-stimulated macroephage.

means with-_different superscripts' are significantly different

(p<0.05).
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TNF-a production in LPS—-stimulated mactrophage.
¢ means with different’ superscripts are significantly different

(p<0.05).
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3-2. IL-6 &n0]=F

(1

[L-6+ @alg-5 33 o T7Y AxdA Eu[EH thgst 7]
55 7HAE thEA ¢l pro-inflammatory cytokine 9] 32 Z7]
HARES oA FQ3%t &S g}, o] BAM X #3315 Flste] &
AABS 77 9w, Aol A B AL E A

oAt WA 3 49y 48 59 ol b4 48 fuEd n

by Fgol

—o

g} kst dZA A A [L-6 o] A ZrlelE Aoz H
150l 9 tH(Chae et al., 2007; Delgado et al., 2003). uwz}A ==}

v g v S BEANE FEEC] [L-6 A PAE TS Gotr T

S alg] Al IL-6 EH)EFo] 587.38+10.56¢1 A¥} wlua) E w, A
O BAEE o ghE FEE0] 53% o]y =& TAE Ho Bk
Bg FEE BlE IL-6 28] A ¥ & &7 &S YER
AH(Fig. 7, 8). o]« of7|HERIt) ders F=

AAANE o ek FEE(Lee, 2011D)S A3 3 IL-6 FH|Fo] &

wol #How §o49 FAE Hel A% FAR AFL BT E
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Fig. 7. Effect of Sargassum fulvellum ethanol 'extract on

[L-6 ‘production in LPS+—stimulated macrophage.
a1 means-with different superseripts are -significantly different

(p<0.05).
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3-3. IL-18 &1

IL-1B8+ IL-6, TNF-a2} &7 x4 A54 cytokinel. 2 NOE
A A 8= w7 &E- 4 o)W (Benvenistem, 1997: Murphy, 2000), =+
295E WAL TARES 243E BAxES Adx B NK celld
activity® @A 3} Al7]= cytokine®]tH(Chae et al., 2007; Delgado
et al, 2003). wepA EAgE Bl H| S0 RNk o g FEEo] IL-1B
Al mA= e dotrr] flal, LPS( pg/mL)E Z/d3td
RAW 264.7 Ax=258 #4938 [L-1B cytokine® FH|ZHS ELISA
WHoR ST 1Ay, EAE B oH|EY BEAR ogs F&
5529 0.1 ng/mLE A8l WHE F 50% ©]

A BT 53], BEAE 2 v S EAgk o g
%<l 100 pg/mLe] F==2 AH=s B9, LPS¢

FEE BT APsA @2 dxzTdY A FRES Ho =&
IL-18 &7 oA E8& HehlAeh(Fig. 9, 10), o= w447 45w
oA dH W IL-1B R-TNF-a® %7 §43 S7istn IL-18
wH|gFo] TNF-a +wH|¢} d% A7Fads yeld i (Mathiak et al.,
2000)= KHaro] w}, maRk 9 B[S oEE FEE A o
TNF-a #H]Zo] #AaHE A4S 19 23 ddHs Jor Bel
ok ol¢} frARgE A=, FukH odEE FEE H7F Al RAW 264.7
AZe]FL DN TNF-ao &EH|Fo] H7bsdd o&) aste= 43
< Ho mef IL-189 &H|%F =3 fHask A 237 Adok(Lee,

2011). =3, SEUHF oqEE FE=E Id9S5 a¥(lee et al,

fot
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201D)0lM == A Al TNF-af &HF 749 t&o] IL-18 &
MBE BE oEAel 7AZ wadon] HAuEw Az Told FA

T WA FolH o e g BHES Bl A fAE A
& HBdd  #ZAxR &= UM BEAWK(Sargassum

micracanthum) &+ FEE52 §49F5 a3 %E TNF-a2}t IL-69]

S YeRSY o] Z7FA] EauE o &
phlorotannin®] 46.91 pg/mL% H]uF =& S Hld g 4
Fehar BarEo] 9lti(Yoon et al., 2009). Phlerotannin< 2zl
A F=2 F=5 o)A = phenolic compound®EH &Aks) aht, dFetd
271 2 3395 Y LS BAotn 4HA JrHLi et al,
2011; Jung et al., 2009). o]&dt AFAHR =S ngoz & o Zdx

Fol mxuk & nEd Eapgke] = F8kE o] 9l phlorotannin®] -
IL-18 #HAa ¥ o] Fost 4= ALEAS Flojdt FHHT,

ool tigk A7t H& & ojof & Ao w Ak,

i
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4. COX-2 @94 dg o4 a3
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Fig. 12. Inhibitory effects of Sargassum sagamianum ethanol

extract on the protein expression of COX-2 in

RAW264.7 cells.
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