creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= F R0l 86tH HFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICh

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE olSXAt2 Heles 212 WS0ll 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

20134 8/

18
iy

il

N

W LB R

jm

i

ol

W %



o WS [EMAL Bfyip oz g

20134 8]
GEEAE: KIS

A O

NI F

pa



AESh

i

—
=
s

mNOE

YA

f

i

11

A\

iy

B4 ¥ ol T

2013« 8H

N~



......................................................................................... 4
3y
TJZH-‘EJ— ................................................................................. 9
4=
=
Al ok
_7}_%% Xﬂf}_ ........................................................................... 10
HHJ
/(ﬂi*Z‘HHOO]: .......................................................................... 11
/‘ﬂi—é %/xg _é;g ................................................................. 11
Nltt‘lC OdeGS __r]jla]: zxg ............................................... 12
é% _ﬂ,gq Cytokines _'_H]a]: e 12
INOS =] COX-2 HL-Q‘i %;ﬁ ........................................... 13
ﬂ\ﬂzzxqglz;ql% ............................................... 14



Q. BT R E] e 15
A% 8 aF

L ARk el 5 oA &t

T=1. Al SA] A o 16
1-2. Nitric oxides AA A FIF croorrrrmrr 18
1-3. =39 cytokines AA] DA FIF e 20
1-4. iINOS @ COX-2 & AA F I oo 25
1-5. A H2 A4 @7 = 22 FEE 29
1-6. ©7] =4 337} .............................................................. 392
2. A7MA B =228 fS A Ta

O—1. AL SA] S frrreeee 34
2-2. Nitric: oxides A A G I ccovreemeri 36
2-3. A= cytokines A A FIF ot 39
2-4. INOS 2 COX-2-BHr& SIA] FIf oo 45
2-5. A FZF A4 G L Z2ZFFE 51
=6, TF7] S T T creeerer 55
Q Q_]: .................................................................................. 58
73. a7 z‘ﬂ .......................................................................... 61



Anti—inflammatory Activity of the Tuna eyeball oil

and Sargassum micracanthum Extracts

Da-Hyun Jeong

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract
Inflammation is protective physiological response of the body
to activate the immune system In response to a variety of
stimuli, including infections and  tissue injury. However, chronic
inflammatory. response may induce various . diseases such as
sepsis, rheumatoid arthritis, and cancer. Macrophage plays
critical roles in immune - reaction, -allergy, and inflammation.
These cells induce inflammatory reation, and initiate and
maintain specific immune responses by releasing different types
of cytokines. Macrophage activation by lipopolysaccharides
(LPS), which are derived from gram—-negative bacteria cell
walls, results in the release of several inflammatory mediators
including nitric oxide (NO), cyclooxygenase (COX)-2, Interleukin
(IL)-6, IL-1B, and tumor necrosis factor (TNF)-a.



Over—-expression of the inflammatory mediators in macrophage
in involved in many inflammation related diseases, such as
sepsis, rheumatoid arthritis, and cancer. Currently, most
broadly used medicines for treating inflammation-related
diseases are non-steroidal anti—inflammatory drugs (NSAIDs).
However, the long—-term administration of NSAIDs with a potent
activity can result in various and severe adverse effects.
Therefore, a strong interest n developing new
anti—inflammatory drugs from wvarious 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, plant—derived
natural compounds have been targeted for the treatment of
various Inflammatory diseases due to high effectiveness and
very few side effects. Therefore, the antizinflammatory effects
of Sargassum micracanthum ethanol extracts(SMEE), Sargassum
micracanthum water extracts(SMWE), and Tuna eyeball oil
(TEO) were investigated wusing LPS-induced inflammatory
response in this study. The murine macrophage cell line RAW
264.7 cells were used and MTT assay was performed to
measure the cell proliferation ability. The nitric oxide(NO),
TNF-a, IL-6 and IL-1B secretion were measured in

LPS-induced RAW 264.7 cells by ELISA. The expression of
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INOS, COX-2 and NF-kB p65 protein were studied by
immunoblotting. The Balb/c mice were used for an in vivo
acute toxicity test, and ICR mice were purchased to evaluate
croton oil-induced ear edema. As a results, 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 IL-6, TNF-a, and IL-1B
were suppressed in a dose-dependent manner, especially, IL-6
and IL-1B inhibition activities were over 50% “at 0.1 pug/mL.
The rated ‘of formation of edema in the mouse ear was
reduced at the highest dose tested compared to that in the
control. Moreover, ' In acute  toxicity test, no  moralities
occurred in, mice adiministered 5000 mg/kg body weight of
SMEE, SMWE-and TEO over 2 weeks observation period.

These results suggested- that 'SMEE, SMWE, and TEO may
have significant effects on inflammatory factors and be a

potential anti—inflammatory therapeutic materials.
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A W& FAY AT A Bel BUA, 4 Aol Uojy

A 2 oF s A e AAS zhar J(ljung et al., 2006)
AZ Hbgo o= F M EXE macrophage® 4E A glom, o
AAEZEC] FH[Sh= Alo]ETIR] Toll ol €435 ¥
T, 4 Y 95 ves st dF PR W A
A7 (Lee et al, 2004). RAW 264.7% 22 o2
A s ddllg s agh S AEL T EAske WEA
lipopolysaccharide(LPS)9] A}=rol] 9]&] tumor necrosis factor—-a
(TNF-a), interleukin-1B(IL-1B) % IL-69 #2 AR

cytokineE9] ®#H|E X3t ol A5 iy EHEY IS



arachidonic  acid”} cyclooxygenase(COX)¢ 285  AA
leukotriene, thromboxane, prostaglandin 52.% ®HIH= HA 2
nitric oxide(NO)¢] Wiz Aol defdo=n dmrfd & 9=
s, ol XA AyE Y sitta A JtH(McDaniel et al.,
1996; Kim et al.,, 2009). °] & NO+ HbgAo] =& EZZ NO
synthase(NOS)ell  9J&] L-argininel 255 AAEH NOSE=
contitutive NOS®} inducible NOSZ u-FolZth 53] INOSE 9%
AF=o]t}  pro-inflammatory cytokine Sol <& A=FHbA A
hepatobyte, smooth-mucle cells, bone marrow cells, monocytes,
macrophages & TS AXEA A w3 E o] t&e] NOE A4kt
BuE3 EH(Lee et all, 2007).) COXE AEZ9e] QX225 H
arachidonic acid7} f8l® ¥ prostaglandin® 22| Wsls =347
= a424% COX-1, COX-29¢ isoform®] <At (Smith et al.,
2000). COXs12 w79 Aol A Brel o] Aol A
#Haloddts wkH, COX-2+ growth facters, ~cytokines H
lipopolysaccharide 5 9] = tfal . zk=e] 9l&lA] macrophagett
monocyte 9 AXoAMwt T TdEHY, ol A TAE
prostaglandine T2 AXAES AAslr dAHAAE S FE3 F
kA Ao 7] st} (Bishop—Bailey et al.,, 2002; Seibert et al.,
1994). @3 d= Wk Fe3d  gsS = Nuclear
transcription  factor-kappa  B(NF-kB):=  ©%3l  cytokine,
chemokine, growth factor®] &4 S Z4A3}+= transcription factor©]

}H(Ghosh & Hayden, 2008). NF-xB¥ p50¥} p6h=E FAl T o] & o



o2 Sop7t AARIARA #AEste] iNOS, COX-2
cytokines F/dstH, dRbA o= MEAo|A [kBaot AFTSE NF-

}(Majdalawieh & Ro, 2010).
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I A Aok maae] BAS 2T F e -] ¥ 2E
o ot B HBAZAN FHS P Ao AF7HA] EE A &4
TAE A zHRN=GEE
Hlzg 2ol s(obavd, QIEHER, o] Zei)2 va F7F dom,
ol WEE A AF H A HdE o FALES Uso
(Dogne et al., 2006; Makins & Ballinger, 2003), 1 A}-8o] A3+
Art. mEbA Az BE kdetal &9 = Hd fdl AEAY
Mol Aasit, 2ol IS s e AF R AYFFEES
ol-g3 7% ATAH Ao A=Al o] &ts] o] Fojxa
(Lee et al., 2011; Kwon et al., 2009).
AR HAES ol &g ASWS A3l gk A== T (Baek et
, 2012), 27} (Lee et-al.; 2007), 23 (Yun et al., 2007)% A
ofA o] AT w3 AFEH} FAHT U (Lee et al, 2012), T4
E(Lee et al., 2011), T3 AHKim et al.,, 2013), 4HAE=YHF(Kim et
al., 2012), %% % oF(Imm et al., 2010) 59 §4
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Aol Q& oz Z==57] wyFo|tH(Cho & Choi, 2010).
Aol vigE ZYyASl f-ElvEs dE25E gt FAEEo] b

o g A2n|Eo] gt} o] FolA FX|(Thunnus thynnus)t IL¢HH
AEOR JFHor 4 W ooyl g AHIE ol bzt
Go] Atz LA AH(Choi et al., 2011; Je et al., 2007). ZFA]-

o &= eicosapentaenoic acid(EPA)®} docosahexaenoic acid(DHA)
2e emZb-oA a1k EE3E APAte] o kR Eo] Slo] AEEoF
o t&etA <& T F de AHE 7HHI oW (Roh et al,
2005), EPASt DHAx dA|ET R Ad¥r doo] dig a5y
ofle} W, FH O] QxFe] F8 T ARCE A I+ AW
ko2 delAd QtH(Simopoulos, 19915 Casillo et al., 2000). £ <
Tol = ZA ool B 2 AAE FX]oFFA-(Tuna eyeball
oiDE A&
T3 g2 slF ALke] A AA 49)e] @ whE sjxF ol& H
G2 Abgo] wg e 9low, sixreo] thefe el el dig
AT7F ABEHA A5, ks A SR ok o] &o] wmEA F
H i JtH(Cha & Kim, 2008). AA| siz/Fo uAdF 9 ¥t
o ®WH(Bae, 2004; Joo et al., 2003), &Tiz(Lee et al., 2009), 3=
AW o](Choi et al., 2005), &¢Uin & Jin, 2007), &9 <5(Kang et
al., 2008) ¥ 3231 (Lim et al.,, 2008; Yoon et al., 2000) 2] 7]
sEOl HiHEWA f2FE A4 7Isd AF d5E AAst k.

=5 ZxF F 2PF A
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(Myagropsis myagroides)?|~ #2]3t fucoxanthin (Heo et al.,



2] ¥ phlorotannin (Ryu et al
9] fucoidans¥ # T}

7Fe) (Ecklonia cava)oll A
2003) 9 T4

2010)% 7
2009) o] ¥ vk FHtol= dMEF
3o Oh et al.,

7ol FdAJoo et al., 2003), ¥

AA &4 (Choi et al., 2005)°] Z
Aol Al AR IR Al BANK(Sargassum  micracanthum)
T2 vt 2 gl 4

N =l

Z}aks o)

=
& BN Bkl &obeE A xS
A AFHTE 7 A= dHEAQ S xzFolvh I7PA] Eapgto] gk A
25 dH)vk(Lee et al., 2012) ¥ 3AFSH(Kim et al., 2012; Ham et
ATt
7HA AL A=

718 =

W
ol

2010)°l 3k A5 A57F FHH A

BARR} o] Tl
ol Mg, HE Lokl A g3 A7t

FAXTH LA
FHE 4 AR ol g A

£ ool (B Aol AHATH B ATHA mApu

A%

mlEdE
2= 71 Ao gl JheAd S el sl



B A5 o AFESE X Ef-(Tuna eyeball oiD= ()& HolA AlF
o Ao R 4ToAM Aty AREsEl et A7FA] BAK(Sargassum
micracanthum)2 F-2F Astg|o A AHA S Ao = G2 7)3o] 74
stal 2 Axd F, ol 223} ofal xE EAFste] -20Tl A A

Ashe AHgsHo

1-2. 5&

s 8F#e A ICR "w$x2= 9 udEnlo] 2 (Qrient Co.,
Seongnam, 'Korea) 278 Fdste] ] F5 Aol ALEsRom,

$ 1057% Y YA, Balb/c ®pF-2E @7 =4 HF7F Ajdol| AE-sHA
o nh2e 2R 2032TC, &% 50+£10%, 124 HL5=717F 74
He= FEAA 1Fd7E gl ARSEl - Aol ARE-sElT

1-3. Aok

Fetal Bovine Serum(FBS), Penicilline/streptomycin< Hyclone
(Logan, USA)°ll4, TNF-a, IL-6 % IL-18 ELISA kit= BD
science (San Diego, USA)oA F43te] AFE39 2™, Dulbecco's
Modified Eagle's Medium(DMEM) #i#A]+= GIBCO(Grand Island,
UsAelA  dsted  ARESISIEE. Dimethylsulfoxide(DMSO),



Lipopolysaccharide(LPS), 3-(4.5-dimethyl thiazol
2-yl)-2,5-diphenyltetrazolium bromide(MTT) reagent & SigmaA}
(St.Louis, USA)A Fadem, iNOS, COX-2, NF-xB 2 B
—actin® @A}  anti-mouse IgG  conjugated horse-radish
peroxidase+= Santa Cruz(San Diego, CA)A F+ste] AF&3F T}
BCA protein assay kit ¥ enhanced chemiluminescence kit(ECL

kit):= Pierce(IL, USA) A#S F+Y3te] Ago] o] &3t}

2. FEE Az
T AEY ZATEA] B 1081 Y] 80% ol EEES Tt
7]1(H-0820, Dongwon science co., Busan, Korea)ZE ©]&3}o] A2

ol A 24A7F H<ob FEET. o] = YAE 7] 7] (UNION 32R, Hanil

o
ol
El
rlI

3t 37CoA #d-5=7](RE200,yamato Co., Tokyo, Japan)® &
o 51 Axegloh. AdxE Alse -20TeA Bast A3 A&



3-1. Al ZH Y

Murine®] 2] H X590 RAW 264.7 AEE oA XxF2Y(KCLB
400710l 4] EoFwtol AFE3ELF o, DMEMe] 10% inactivated fetal
bovine serum®} 1% penicillin-streptomycing d7}3F vjA] S v
AOR 37T, 5% COp 7oA widsiint. A4 B Axs
80-90% d=o W=z Asks o A wjstalal, 20 passagesE

W71H e A A

3-2. AX 54 A

Az AEEAE Hbsh 9l MTT assays A48kt RAW
264.7 cell 1x10°% cells/mLE well platec] &53aL 20417 A vk
%, 1 png/mLe LPSSH FA|b 9} [ IRA] BApuk o ghs 2 & 5
=55 F%H9H(0.1, 1, 10, 50, 100 pg/mL)E H7}sted 37T, 5%
COy incubatorMCO-15AC, Sanyo, Osaka, Japan)ol| A 24 A1 7+ vl %
itk Wil ¥, 5 mg/mL 5% MTT Alekg H7bste] 2413+ A
et o]E 47T,-2,000  rpmeltAl 10#XF €412 2](UNION 32R,
Hanil Co., Incheon, Korea)dlol 45 NS AAsY. 1 %, 2
wellel DMSOE #H7}stal ©]E microplate reader(Model 550,
Bio-rad, Richmond, USA)E ©]&3ted 540 nmollA &3 % (obtical
density (0.D)E SA3th. AEF2 52 tha 2o o3 ALtstd

.

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



3-3. Nitric Oxides B43%F =3

NO9 FHxx v o] nitrite =5 griess WS(Lee et al.,
20000 o]&3te] 543t Raw 264.7 cell& DMEM ®jA & o]
£3lo] 2.5x10° cells/mLE =43 & 24 well plated] HF3sta 5%
COy incubator(MCO-15AC, Sanyo, Osaka, Japan)olA] 20A]1%F A
aj otk Aol 1 pg/mLe LPS$} 0.1, 1, 10, 50, 100 pg/mLe]
= Agsto] 24A12F A wj st

T 2 v EY oES F&
F2Fo] griess A 9F(1% sulfanilamide +

wjopole] gFeolg Qe

o d

0.1% naphthylendiamine dihydrochloride, 1:1)S A 7}&le] 2l -2of A
10%-7F  WkE-A}7]a1,  microplate reader(Model 550, Bio-rad,
Richmond, USA)E °]43F4 540 nmellA] &3 xE5 33k} Al
vl Ul NO¢| #XE sodium nitrite(NaNO2)¢] =¥ T34

Al asko] AhEsFSA T

Fe

=

3-4. 9% #H cytokines EH|F 54

Az o] INF-g IL-6 & 1IL-13" eytokined FHHS
ELISA kit(MMouse ELISA set, BD Bioscience, San Diego, USA)E
o] &3l =AFYPTE o]= s8] ELISA microplateo] capture
antibody® anti-mouse TNF-q, [L-6 2 [L-1B8 & EF3te] 4T

L}

A s B9t coatingAl AT ©°]E 0.05% Tween 20°] X3+

PBSTZ A A3t 10% FBS €902 blocking 39 th PBSTZ A

2%k 5, Z} microplateo] NOE FA 313w Ay 5L wid A=
=]

Fokal Ao Al 2A1ZF W AIZ Y Al PBSTZ AlH s

12

S
=



812413t biotinylated anti-mouse TNF-a, IL-6 detection antibody<$}
streptavidin—horseradish peroxidase conjugate® Z7}slo] 2L
A 1AIZE vES Al AT IL-1B9] 7%, biotinylated anti-mouse IL-18

detection antibody = H7yskar 1A 7+ HE-S- <

streptavidin—horseradish peroxidase conjugateE #7}s}e] 30& nh
< A AY. 1 & o]E thA] PBSTE A A3 t}s, OPD £HS H7

ato] A2olA 30 ¢t ¢Hks AT 2 M HSO.= vbeS T8

-

AlZ1 3 microplate reader(Model 550, Bio-rad, Richmond, USA)

g olgste] 490 nml M FYES SHs3ch

3-5. iINOS ¥ COX-2 23
HjFo]l Byt MY E ¢35l 33 PBS(phosphate buffered saline)
2 AFg % lysis buffers F7Fsle] 303 4TolA lysis A7l
¥, 12,000 rpmelM 202%F A& 8t Alx9 42 5& AAst
At} ©@wMzE E=E = BCA protein assay kit(Pierce, 1L, USA)E A}
L3t st o, 30 pl9) lysates Laemmli(1970)e] WHE A}
&3t 10% SDS-PAGE= Zeshdltt. Ze¢d @2 Towbin &
(1979)¢] ®MHS  FHaste]l  PVDF(polyvinylidene  difluoride)
membrane(Bio-rad, CA, USA)dl 200 mA°lA 1AIZF &2 AARAIZ]
3 5% skim milk7} 2% TBST(tris buffered saline; pH7.5) &

oz Aeo|x 2A7F H9F blockingsdlglth. INOS, COX-2 % NF-k

Al
o2,

Bol dd %S FHESF Y] 3 A E= anti-mouse iNOS, COX-2

_10_



% TBST=Z 33 AAsAY. 22 FAZ  HRP(horse radish
peroxidase)’} A¥E anti-mouse IgG % anti-rabbit 1gGZ 1:2000
o= gAste] A2ollA 1AIZF REFAIZL $ TBST® 33] A4 sk
ECL 7123 1-3% 7+ ¥g % X-ray Z5(Kodak X-Omat blue

film, Perkinelmer, Waltham, USA)ol 7}+333}%i ).

3-6. 9] 55 53 2 =4 #F

ICR wh-g-2of] A Qb+, Z7pA] BARRE o gk 3 & F5E5 10
50 % 250 mg/kg-body weight &%==2 200 uL¥ A Fo skt
Sk AIZE & 9 2& Ao 2.5% croton oilS 20 pl/ear L2 =X
stE T A F4= croton oilS A gl8kal S5AIZF o (S A E o
croton oil A3 T FA e =712 HEo] P oz 75734
22 BFL ICR w29 &% Ho A FF, FVHA] Bk
e = B FEES 100 mg/mL EZ 20 pL¥ Z¥3t1 158
9, 5% croton"oilS:20 pL¥ Z=¥3F . 6418 . diethylether &
AL A7, A 22S AAste) (10% formaldehydeol] 72 AJ7F AL

stk w4 F ovehd 22 wEel w@L  Azsw

hematoxylin—eosin GAMS 3lo] Z2 S Az}

3-7. &7 54 #H}

o
=2
b
R

Balb/c vk9-25 29 AlF dell 4~6A1%F A= AAAZ
b, F7RAl BARRE ogkE 9 & FEES 300, 2000 5000

Py
mg/kg-body weight ¥X2 A7 Fof 3Tl 6A17F &< H]g44
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A% 2 17

1. FXATF9 €5 94 a7
1-1. AE 54 =4
A A= NO, PGE,, leukotriene ¥ pro-inflammatory cytokine

So) 23} MARS ANSL Bt oA BASS AAA 2 T

93, Fuktled Bag, W

il
o
%
oS
o
>
)
N’
filo
=
=2
als
=
=¥
o2,
_}‘é

A THE 0.1,°1, 10, 50 2 100 pg/mLe sE= H7lste] wjek
st Ay, B AL sXolx RAW 264.7 MXE F24%5°] negative
controld] HJ3] fFolFo = Zrtste AL SRl o, x| ok-f
= RAW 264.7 AE9] S45 st s #EsitH(Fig. 1). ©
= AN YU (Acer babrbinerve) FZ%&°l
I, T oEAH R AE FAEC] Ttk

e YElA] &2 Ay} fAFs Y (Lee et al., 2012).
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Fig.

Proliferation index

3m =
a
200
100
(ng/mL)

. rohfdﬂ1n of RAW
264. ‘Qlls Proliferation i o?m,bl 0.D*100.
ae rscripts ﬁpé’ s;E"cantly different
(p<0.05). e
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1-2. Nitric Oxides A oA &3}

NO+= A Woj7ls, A& A 7s, A4 =4, 44 & 59 ¢
&3 A 715 S 7HA A ATh NO AAl& w77 6~10% Ak
mf9- gom, NOE #43t= NOSES L-arginined L-citrullin® &
AZA 7| HA NOE A8, o]5 NOSE INOSe| 93k wra o] =
How @Won o= HEgHow FQa3d 285 IH(Schmidt &
Walter, 1994). ZAIb1+ A glol &g NO A48 B=E 43517 ¢
dte] RAW 264.7 AIXE LPSZ &4 A &, FAMT /5 4 55
HEZ (0.1, 1, 10, 5002 100 pg/ml) H7Fstal-AA ¥ NOEZ griess
kS o] &3std A AR E AHHstE 4BF, NO A
deo] LPS A+ Bt e 2 3t il
control® 7% negative control®} H|alslo] 4u] o] A} HEnu|zko] =7}
o, FAQH 15 0.1 ng/mLe] ¥ 5% AgfdA= w2 NO
FHFS B 53] 10, 50 % 100 pg/mL sX=oA &= 50% ©]/d

Al ¢k

o

-

H
il
tlo
L
i o
ol
-
1%
iy
o
o
wn
=
<
@

st AS ERA5AHFig. 2). ol Lul7lw AWALe] A5 &
BE SA AFAHe} FAEIH(Emily et al., 2011), FAAFF
2o olf(fish oi)xE EPA®F  DHA®F & long-chain

polyunsaturated fatty acid?l L.H|7}-3 x¥Ake] dhako] & AlEo

2 2 x AHDin et al., 2004).
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100

Nitric oxide (uM)
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T
w
2

% ## cytokines A JA &3}
AA A HdSurgo]l = 7] fsiA = NOS PGE.9F 22 4% vl
ME ol efell W mbgolA HAX O T PTA Ate]ETIRle] FHbE =
g, iEH2 Alo]E7el o2 [L-6, TNF-a 2 IL-1B°]tHKim et
al., 2013). IL-6= 9375 F3s oAy F7 AELoA En]EH
theksl 7)1%5S A= W3 A Q] pro-inflammatory cytokine +2] &}
Uz 27] WY ukgelA oq3ks sy, TEAAR A=A
TNF-a: Aol MAZEY HET T g Ao o APEE
cytokine &2 G FEH o A= e R A] ekomLPS Tl 9§ i
Aol Aoz AAEHO EH|HUTUDjeu et al., 1988). IL-1B+
[L-6, TNF-a%} 7] diE4 ¢ A4 eytokine® = NOE A5
ste mi/lEdeY, FA9TS LA TAH X A8 BAXY]
A4 2 NK celle A3t Al7] = cytokine ] tHChae et al., 2007;
Delgado et al, 2003). W&t JAREEF7F €574 cytokined A
of mAE G dolH 7] 93l RAW 264.7: Al o] LPSH g

1

-

Q
a1

of
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pg/mL F% Ao A9 1017.0843.090.% 58% o] 7AES K
o] TNF-a #¥] JA%= & a7/t Jd&S JeEpd Atk (Fig. 3-5). ©]
= Zutd] 325 HUF A RAW 264.7 AE A4 TNF-a2 #H]
Fol H7F wro o8 adte AFS B wek [L-1B9 1
TAe} FAFSEHLee, 2011). ©hE A=, of 7]l
(Park et al., 2011} HA 7" (Lee, 2011) F5& A %7}
500 pg/mL oA LPS w5 ]l H]3] IL-6 wH|ZFo] °F 50% ol
A AnE Bl AN wlus & uf, AR Ag-ele 10
ng/mLe A W2 FolA 70% o3 IL-6 wHlF HA
Aol whe} G Zoj ARG E S BENMFE FAE A

ATt BYF V54 BARY wewPsS JHAa Jtka AR

=
=
T
a
A

o 5]. 7L/\ SF

a- !

N

E X

=1

_18_



_19_



TNF-o. (pg/mL)
g § &

:

_20_




IL-1B (pg/mL)

- 21




1-4. INOS % COX-2 %d oA &%

ArtH o2 NOw= AA ol A3t T4 AAstL dds =4
st Al AEs wiste & udFd 98-S s (Kubes, 2000),
neuronal NOS(nNOS), endothelial NOS(eNOS) 183l inducible
NOSGNOS) Al 7k @eje]l NOSell olsf A ®rh. nNOS9 eNOSE
ol g4 EA18kA] R, INOSE interferon—y, LPS Z12]a1 theFgh

%= AlolEFRele wEH = Aot w3 FtH(Moncada et al.,

>
e

1%
o|N

2E 59 &5 S0 SZAIYNun et al., 1996). COXE

arachidonic acidE prostaglandins(PGs)e. 2 H3A7|&= 4L EH
COX-1¥ COX-22 &t COX-12 AulodA dade FA, ¢
B w3, AF Tl wA s BEA AA Vel FAgeAn
COX-2+ A= w7/l &2l PGEsZS A AZlek(Duerksen-Hughes
et al., 1992). WM. SN A= =2 T INOS, COX-2
o 2 - AA AAE St FET adE ST 5 Y
1-100 pg/mlL %
Agfstal iINOS 2d®es 54 d3HFig. 6), LPS &5 79 A

o
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A T(Kim et al., 2002)

o} FAFSHE, e Hgo R BE AL oald 2US raw 264.7 AHXE



of Aelsta INOSe| Ha#Hs 543 A3 Lim et al., 20100¢F A
stglom, A dAd Ul S 50 ng/mL % ATl 50%
ool AaE yEhlloyt FA = 10 pg/mL =2 AT A
°F 50% ol #Aass Hol ol it Holws 0¥ & A
Raw 264.7 A FA¢t/E 0.1-100 pg/mL s==Z *&|skar
COX-2 Td=xS SAT A3 Fig. 7), FAJMTHE 50-100 pg/mL
se® Agse W, LPS w5 A7l "l °F 65% o] <A
a%E YEdler 100 pg/ml % A 4$ PBS AHTHT}
o w2 BdFS UEdlth olst d¥e ghdEol 2YS raw
264.7 AZol| 0.1-0.5 mg/mL == AHstiL COX-29 WS
43 A3 (Kim et al., 20119 FAFSIA 1, Kim 5(2006)°] ©
T w20 2ol & TR A A9 COX-29] THHFS A3
Aols ZE AES YEALh B ZATHE A ToEA
iNOS % COX-2 Zd=el A 94 &3+ curcumind 2w 7}-3
Apak EEHE-9] INOS 2 COX-2 ra= A . daef fAre 43S
UEFItH(Swamy et al., 2008). olgjsk A3 E T 3 & o, A
AdTfri= LPSOl 98 FAdET= INOSe Td oA Wt

COX-2 HHE AN FAF] a7t ds o= Alndr

e

-

¢
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0.4 L o

0.2

0.0 i
LG + - + + + + +
Sample - 1 0.4 1 10 50 100 (ugimlL)

Fig. 6. Effect of tuna eyeball oil on LPS-induced iNOS
expression in RAW. 246.7 cells.
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Sample - - 0.1 1 10 50 100 (wg/ml)

Fig. 7. Effect of tuna eyeball o0il on LPS-induced COX-2
expression in RAW 246.7 cells.
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o] 549 d9F aHRE THIT & Jdti(Hahm et al., 2008). FA]
OFLH-E 10, 50 2250 mg/keg FEZ 200 pLR ATES 3 T
Z sty A FAE AT Ado|th(Fig. 8).

control¥} Wil RE ¥To|A G oz A FAzk s AL

croton oil®Z

9] prednisolon #1272} B 23}9S W, prednisolon 50 mg/kg A
2o} fFrAFSHAl ZAskSd A ARREHG = T AEHE|=AQ

T&B g4 & &3 =4 #2243k 9% Ads Hehl At (Fig.
9). ol#|dt A= Stephania tetrandrase(¥7])e] fangchinoline}
tetrandrineS 20-80 mg/kg %2 g3 AI(Choi et al., 2000)
9} f-AFeE ASES YElW o Vanillosmopsis arborea o)Al 9 S
Aol =X Aglst 7 FF AAES 5T AI(Leite et al,
201 D9t FAEES ERlskith. AR5 Aolgte = A5 b
5 % otHel FFe adrt e Aow wFo Hol X Qhf=
!

ds ABAZA L A2 o]&E 7HA]7
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. { ]
Contrel Preduisclon TEOE

Fig. 8. Inhibition of tuna eyeball oil against croton oil-induced

mouse ear edema.
¢ means with different superscripts are significantly different

(p<0.05).
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B3

* 4
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3
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o
J y (¥ 7

-

in acetone (A—.C) or vehicle acetone (D, non-inflamed),
stained with hematoxylin—.eosin and examined under light

microscopy (magnification: 200X). Treatments: vehicle 2%

Tween 80 (A), prednisolone 0.08 mg/ear (B) and Tuna eyeball oil 20
pl/ear (C). The numbers 1 and 2 indicate dermis and epidermis,

respectively.
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1-6. @71 =74 37}

7

To-

s‘%
w

—

Nfo

B 7] AL

2 tHChoi et al.,, 2004; Ko et al., 2004). w&}A 7]

& 300, 2000 2 5000

il 2]

Ldotr 7] 2]

_%
mg/kg EFEE 200 ulLA

3

-
[e)

=X ol 7}

7T
o, 5000 mg/kg % AT Al 271

}cH(Table 1).
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Table 1. Mortality of mice treated orally with tuna eyeball oil

Days after treatment

0 2 4 6 8 10 12 14

Control 0/5 0/5 0/5 05 0/5 0/5 05 0/5

300 mg/kg'body weight 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2000 mg/kg'body weight 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
5000 mg/kg'body weight 0/5 0/5 0/5-0/5 0/5 0/5 0/5 0/5
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wolo FQ83% 95 stz IS adE A 95 e B
o] AFgEtH(Higuchi et al.,, 1990; Willeaume et al., 1996). Zt7}A]
T2EE ok W B FEEO AXESAS SHs7] s MTT =Y

\)
&}
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Y
Jud
e
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o
e
-— m,{u
o
e
i
i
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S
1
(&}
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o
(&}

ng/mLe sE=E Hriste] wjds A¥, EE AP FEolA RAW
264.7 A|3E F250] negative controlel H]E| fFoHow F7isk A
= gl on, = A7 Aot FAsEAL FA e s &l
HATHFig. 11). o= FHAFH T & 5255 R ogs 559 A
E 54 37 A7e AR Kim et al., 2012), F8AF #3559
A AL e =4 Aot FAERS UEWATHKIm et al.,
2013). webA Z7pA] A o ke 3 = FEE2 0.1-100 pg/mL

N e AE BEES wol B4o] gl Ao Ardrh
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Proliferation index

100

(A)

200

Proliferation index

100

B)

Sample - - 0.1 1 10 50 100 (pg/mlL)

Fig. 11. Effect of Sargassum micracanthum (A)ethanol and
(B)water extract on the proliferation of RAW 264.7
cells. Proliferation index = sample O.D/control 0.D#100. P
means with different superscripts are significantly different

(p<0.05).
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2-2. Nitric Oxides 84 A &%

NO+= NO 34 @49 98 L-arginineCZ5E ABAEHE 7]
YAZ WY vhg ME=RAY, A dEA 2 3 ol T Ay A=
A2l Aol HofsiH Fro] wel AE Vs fFAO Fog AES
AE 54 do7]7]% SHHKim et al., 2004). F7FA]

al
g 2 o= FEE A o3 NO 848 A=E S5A4s

-
)

X5 LPSE A4 Al & Z7pA] mxpek o gk
S HE FE2E2S 4 5282 (01, 1, 10, 502 100 pg/mL) 37}
=Ast3lth. LPS A2 & NO AAdZEFS HdAxE

of na 8uf o] F7IERCH, HWTpAL Bak ot 2 B FEE
S AYstds A5 NO AR Aoz Aass elsid
3] Z7MA] B o 8E FE5E 0.1 pg/mLe] 92 = Ao
T dA% $e NO THZFS BHo W7k 2 dEE FE5E9|
NO A Asie A= &37t gddhs d&siglon, W7HA
B = FEE A9t S0ug/ml FEAATELE NO R
ATHFig. 12). wpepa JF7pAL B2k dlelbs S5
=

o gay4doez NO S dAlste Aoz A

=)
k]
ox
o,
i,
Z,
&)
il

i
2
ol

|

iR

T FEHE Ae®E g#A de=tl(Lee et al, 2009) °]=
Fo] & w, NO S Adsts 242 de&d &Fo] & H+=
22X BEHA Aoz Y. ol: HAo] R Sargassum

=4
honerl) o€+E FE&E Ao wg F= oEH o R NO 4= A



= HQ A3(Lee, 2010)¢} &&=/ EAHW(Myagropsis myagroides)
o =2H¥Y FZ¥ fucoxanthin®] £ NO AHdesS HQA AF4A¥
(Heo et al., 2010)2} H-AF3tt}. fucoxanthine carotenoid 4ol gt
o] om AxfFol EAlste Bow deEA Jdor 53] free
radical §Fg-o 93] AH = A AFARRYH Axe £4S HEs)
+ T8% 248 Buxo tk(Giovannucci, 1999). Ed AxFo
thE Al AEQ fucoidan©] RAW 264.7 AlEA NO A3} INOS
IS A= Hal(Kim et al., 2008)Z w]Fo]Bof o]t A+

o] A7 7hA EAke] NO A Aal axol d3Fs v AL
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(A)

B)

Fig.

Nitric oxide (uM)

Nitric oxide (uM)

12.

100

100

g

&

[0}
=]

B
o

20

(o]

Sample - - 0.1 1 10 50 100 (pg/mL)

Effect of Sargassum micracanthum (A)ethanol and
(B)water extract on production of nitric oxides in
RAW 246.7 cells. " means with different superscripts are

significantly different (p<0.05).
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A APl EFRIS S FHsta, 1 A7 iNOSeF COX-29F e
AT il ARl 93] NO9F PGE.7F A H o 5ol et
(Posadae et al.,, 2000). IL-6+= AujelA < B = A5 o F
Folup Ap7F Helds 2 A A3 T ofe 7HA Ags
of we} g3t A5 AeeA IL-6 EHFol 3 Frtste Al
2 B a5o] 9drHChae et al., 2007; Delgado et al;, 2003). ZH7}A]
DAk oete 2 B FEHEo] [L-6 A4l vXe S dolr 7|

A8ll, RAW 264.7 MEel| LPS A $ F=ES vEHE AHsta

AC)
ol
ol
i
(@)
M
=
off
filo
i)\t
oZi
o
i
i)
Qn
S
=
0@
~
S
-
lo

A 50% ode #HAE KB AIKim, 2012)9F FAFskek E3 37}

Asts A FHW, TNF-a2] 34 ZHo] o5 #Hslo] g0 o]gd
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4= 9JtH(Tracey et al. 1998; Beutler et al., 1989). wa}A Z7}A]
B derE 2 E FEEo] 945 i Ylo] HE T8 cytokine
¢l TNF-a9] A4 oA wx= FEFS ol gl I7pA] Bapdk

qetE % =

A

_i'_
Fas wgom, wuH e FEe 50 ng/mLeA Fe )

f

al.,, 2011).

& = ® dEE FE=f vE JEAHo=
&

B

welo] glvpar &H A gltk(Delgado et al.,, 2003).
™74 B2 olghs B B FEE0] IL-18 A mA= dF=
dofrr] 9s LPSE &Ast ® RAW 264.7 Ax=Hy THH
IL-1p #H%S ELISA W o®w S4aqltt. o A3, Z7kA 2apl

des 2 = FEE LF FE2 Al = wel 2 ZHE] #9
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Ao fashs o R YERTHFig 15). 53], &8s FE&
o]41 0.1 pg/mL FEAFH °F 50% ol & EHF HAE B
Atk o= w47 fF gl € |l TNF-a % IL-1B89] &&=~
w438 F7tst IL-18 #¥[%Fo] TNF-a #H]¢} Aoz2eS e
tH(Mathiak et al., 2000)&= Rare] we}, A7RA] AR o ghE Bl
T FEE Aol 93 TNF-a &HF 749t vjst 43S vERy
2 HAG olY3 ARE T & & uw, 7kA] EARE o gk
& FE29 xFHo] & phlorotannin®] 46.91 pg/mLZ W] a4
=20 sleks Hold WE A (Yoon et al, 2009)04 HZEEH Ao =R
A2 E T} Phlorotannine ZZFolA Fx FEEHo X+ phenolic
compoundZ A 34ksl Yt FAHEZ), R FAS 59 VLS
woltka ez QuhLi et al., 2011; Jung et al., 2009). walA <
T AtolE7RRIQl IL=6, TNF-a B IL-18 ®H|% THao] doiA]
phlorotannin®] 7% EdA2 F{HIUS Fo=z FHHH, o] ujst

A7 Al Jgr]ojol s Ao 7 Alg FH T}

F

01
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Fig.

a
400 |
b b
Cc
300 |
=
E
f=2]
=
@ 200
= d
e
100 |
f
o " e B i r
LPS = 2 '.;1?""1 1 H-..j.'i i‘.’;-; _{' G = i
Sample ?Ec" * " 04 A Sy 10ff g 100 (ng/mL)
40
30!
E
>
=
© 200
=
100
(o]
LPS - + + + + -+ -+
Sample - - 0.1 1 10 50 100 (pg/mL)
13. Effect of Sargassum micracanthum (A)ethanol and

(B)water extract on production of IL-6 in RAW 246.7
cells. *' means with different superscripts are significantly

different (p<0.05).
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Fig. 14. Effect of Sargassum micracanthum (A)ethanol and
(B)water extract on production of TNF-a in RAW

246.7 cells. #° means with different superscripts are

significantly different (p<0.05).
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Fig.
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Effect of Sargassum micracanthum (A)ethanol and

(B)water extract on production of I[L-18 in RAW
246.7

cells. *9 means with different superscripts are

significantly different (p<0.05).
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2-4. iNOS ¥ COX-2 23 9JA] a3}

INOSE Hiols AX e EA8HA ot dv FE=H FAzt
o Ul NOE AAsd, A" Nov g% 344, ¥F% T
H Al R otk A5 uisfA o] A

AZL A3A 7= Aoz dHA AtHKim et al., 2002; Tezuka et

o2
o|N

=%
R B S5

olo
o

al., 2001). COX3+= cyclooxygenase®t peroxidase &4 S 25 714
A= @Aholt}. Cyclooxygenase 7]5 2. =24 arachidonic acidZ
prostagland©. 2 W3+3}3l, peroxidase 7] L Z X+ endoperoxide
£ prostaglanin®. = ¥ 3A]7]H . prostaglannine parostaglandins,

thromboxane % prostacyclins® ATFA=E AL&HTH. COX-1& &

Aol EAstAN A Alre F3de fASAT COX-2& 74

o3 wdo] fEErHHume and Wells., 2007; Lin et al., 2005).
Z7HA] B ERE Sl ok € oA 7)1
western blot2 AAJete] INOS 2 COX-2 #dS 5433 tH(Fig.
16,17). 1 23, FE= 571 mokdas ddo] A= As &
Q13 4= QA3 INOS ¥ COX-2 EF 50 pg/mL XA LPS T
A Ttet wlal Al oF 50%9] A &3E Btk VA BAE &
& #5(0.1-100 pg/mL)ell w2} st iNOS 3 COX-29]
BAE SASATHFIg. 18,19). L A3, dghg FEE ATt vt
A2 FRYEA R wwd ] WEo] AAlHE e AT
A}t INOSO A4, 1 pg/mLe 2 FRoAx
Hlwskels wl 50% o]de Hold dAlads Hlow, COX-29
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Fig. 16. Effect of Sargassum micracanthum ethanol extracts on

LPS-induced iNOS expression in RAW 246.7 cells.
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Fig. 17. Effect of Sargassum micracanthum ethanol extracts on

LPS-induced COX-2 expression in RAW 246.7 cells.
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Fig. 18. Effect of Sargassum micracanthum water extracts on

LPS-induced iNOS expression in RAW 246.7 cells.
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Effect of Sargassum micracanthum water extracts on

LPS-induced COX-2 expression in RAW 246.7 cells.
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5919 prostaglandin &7} % cytokine &/ 3}
g 59 FTe] F¥EdUu et al, 2010). J7HA] EAWE ofjghg Wl
ase g8yl 98 10, 50 ¥ 250 mg/kg F=

200 plLA AGFo 3 3 croton oil® 9F FEd FH FAES =
A&+9 tH(Fig. 20). controld} H]W&Ele] RE sLolX FoHoz
FAZE A A Felesion, ol dxxo s B FET =
o #g AFJu et al., 2010)¢F FAFRSH}. 53], 250 mg/kg F&
ol 1 positive control®! prednisolon ##79} W WEFIRS o,
prednisolon ‘50 mg/kg # & Xt &As A

4 B Ay e dAet= ARFs e HHFig. 21,22). 5%
R A5 d3tol = H EAHEO=A £ QAT AT T2 AR HA N F
Z+-&(Sanchez-Borges, 2010)o] 232 v} gt} weja] dA] HAAE
2EHEY AEE e 2 FATAY TteAds 3] 9 A &
8] P Jom oAt 7 B A A3 AdE vFo &
o], Z7pA] BARE dehs F B FEES FF &3] Hojd gt

Qom o5 o] &a X8A AMLlE 754l & Aem AtRHL.
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20. Inhibition of Sargassum micracanthum ethanol and water

extract against croton oil-induced mouse ear edema. *

means with « different

(p<0.05).

superscripts
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Fig. 21. Photo icrﬁ-aph of transverse ?on of mice ears
sensitized P | - Croton oil 5% (v/v)

3 & Y
in acetone (A—.C) or vehicle acetone (D, non-inflamed),
stained with hematoxylin—.eosin and examined under

light microscopy (magnification: 200X). Treatments: vehicle

2% Tween 80 (A), prednisolone 0.08 mg/ear (B) and Sargassum
micracanthum ethanol extract 20 pL/ear (C). The numbers 1 and 2

indicate dermis and epidermis, respectively.
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&g fes

~ 3 -
non-inflamed), stained with hematoxylin—.eosin and
examined under light microscopy (magnification:
200X). Treatments: vehicle 2% Tween 80 (A), prednisolone

0.08 mg/ear (B) and Sargassum micracanthum water extract 20 p
L/ear (C). The numbers 1 and 2 indicate dermis and epidermis,

respectively.
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2-6. @&7] 54 37}

SRR

rlo

A=NE o 7HA RIZFeYo R ARE Ei= AFHYL
oA mwol AT Folshal, el ofxf ddjefste] A 8o
2 oARgel Hat gloh Axl=rel A= olml A AlAl ARl A el gk A
2 Ee AW Ve AAH &8 JHAE ket B gedd A5
Zo stuo] FHska JUTHKHIDIL 2006). ¥ AFelAs dd A=
AHLQ A7 ZApwke] clge B & FEwel 545 Brksh] 9l
300, 2000 % 5000 mg/kg FEE 200 pLA
TRt B AAHE S AZEtHTable 2). 7%l § 423744 3
T W3E AEERE W, oEe FFE9] 5000 mgkg & AT
AN 1AAA A 308 A= FHE HR o 241Kk ©]F 353}
At ol d BE> T AR dAHeR dEHoH o9 ¢
db 3ol Ak Sael dEhA] #8ek7] mi el 7EA] mARE of g
< F2E Fold 93 F4 RS ofd o= Asdn oldd 2

I AT g FEEdd did 54 #Hz 23 (Hong et al,

T3k F 2F Bob olF (ASE WIF A% 1 AL 0%F
cebdteh elel@ AuE FF 8 ¥ W, Ak wAu g 2

! 5
FZE2 5000 mg/kg FENAE QAL Fafsin AE AR
Al AR e A 7 AFEY dREEARE ARl Jheeittal &
Z7pA] mApgkel Al g 9t

A FAT 74 AF 22 583 o] Theol e Aoew

-
9,
filo
Py
°
o

H
rot
N
ri
lo
W
—
_gh
2
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Table 2. Mortality of mice treated orally with Sargassum

micracanthum ethanol and water extracts

Days after treatment

0 2 4 6 8 10 12 14

Control 0o/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5

300 mg/kgbody SMEE  0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
weight SMWE 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
2000 mg/kgbody ~SMEE—0/5 05 0/5-.0/5 0/5 0/5 0/5 0/5
weight SMWE - 0/5 0/5 0/5 0/5 0/ 0/5 0/5 0/5
5000 mg/kgbody ~ SMEE _-0/5.0/5, 0/5 0/5 0/5.0/5 0/5 0/5

weight SMWE ~ 0/5 0/5 0/ 0/5 0/5.0/6 0/5 0/5

_54_



uN'

PP, F7HA] olEhs H B FEEY U5 @S dotn]
8] LPS A g3 RAW 264.7 A|EoA A=A cytokine?l TNF-q,
IL-6, IL-189] AAAAES #=alar, iNOS, COX-2 E NF-kBe| ¢

Z dEdAEE dolrdrh T3 FEAYS B A FF IA

2 24 Wss Fostglon Wl 54 Brte Asgi

=)

F

AT, FIFAL BEXE JdeE 9@ 5 FEES 01, 1

100 pg/mLe] &2 Hriste] wigsh A%, =E AH7F FEelA
RAW 264.7 ME F2§°] F37F9 Hl&] Fo2og F7h3te] w
g MESAS HeEhA] &5S EsiSlth

2. Nitric Oxide A3
FA A, A7 BARbdl ehs Bl eE ol o3 NO A%
s}

o] LPS AT nrh folAom gade HeAstgon, 55 A7
7 )

3. Pro-inflammatory cytokine A A &3

_55_



AR o, Z7EA] BAE oere W B FEES AYsiS A5
T AT A IL-69 Aol FAFEAOH, FHA|okF, 7t
Al dEre @ B =22 50 pg/mL ©)e] TR 77, 49 2 35%

4. iNOS ¥ COX-2 @94 g gA &3}
KR

A I, A7RA] BAE o' s B & FEES 0.1-100 pg/mL



COX-2¢]

ol
=

o] 4% 50 pg/mL F=A iNOS

B3R
fite)

o
o

o

)

A =

or
<0

)

o] °F 50% oI

e
B

BK

?

A oA w9

o
T

™ prednisolon 50 mg/kg F%=9}

O
A0

Ely

ao)
1 =

S
=

o, prednisolon 50 mg/kg Xt} T

EeN
=

bl

WA o7 Zof

J, Ay F=AE =&

HHE
Al

N
ﬁo
0

Hr
v

= gotr7|

_57_



Bae, S. J. 2004. Studies on the antioxidative and antimicrobial

effects of Chondria crassicaulis. J Life Sci. 14: 420-426.

Baek, Y. M., Choi, J. Y., Lee, C. W., Jeon, Y. S., Han, J. T,
Jang, S. 1., Yoo, H. S. 2012. Effects of Chinemys reevesii on
lipopolysaccharide—induced —inflammatory reactions. Korean J

Orinetal Physiology & Pathology. 26: 26-34.

Beutler, B., Cerami, A. 1989. The biology of cachectin / TNF-a
a primary mediator of the host response. Annu Rev Immunol 7:

625-655.

Bishop-Bailey, ~.D.; -Calatayud, 'S., Warner, T. D., Hla, T,
Mitchell, J. A. 2002.-Prostaglandins and the regulation of tumor
growth. J Environ Pathol Tox Oncol 21: 93-101.

Castillo, M., Amalik, F., Linares, A., Garcia—Pcregrin, E. 2000.
Fish o0il reduces cholesterol and arachidonic acid levels in

plasma and lipoproteins from hypercholesterolemic chicks. Mol

Cell Biochem. 210: 121-130.

_58_



Cha, S. H., Kim, Y. K. 2008. Analysis of consumption values of
a seaweed functional food. Korean J Food Culture. 23: 462-468.

Chae, S. Y., Kim, M. J., Kim, D. S., Park, J. E., Jo, S. K., Yee,
S. T. 2007. Effect of Asterina pectimifera extraction on the

activation of immune cells. J Koeran Soc Food Sci Nutr 36:

269-375.

Cho, E. K,, Choi, Y. J. 2010. Physiological activities of hot
water extracts from Ecklonia cava iKjellman. J. Life Sci. 20:

1675-1682.

Choi, H. S., Kim, H. S.,, Min, K. R.,, Kim Y. S., Lim, H. K.,
Chang, Y. K., Chung, M. W. 2000. Anti—inflammatory effects of

fangchinoline and tetrandrine. J Ethnopharmacol. 69: 173-179.

Choi, I. W., Kim, S. U., Seo, D. C., King, B. H., Sohn, B. K.,
Rim, Y. S., Heo, J. S., Cho, J. S. 2005. Biosorption of heavy
metals biomass of seaweeds, Laminaria species, FEcklonia

stolonifera, Gelidium amansii, and Undaria pinntifida. Korean J

Environ Agri. 24: 370-378.

Choi, J., Kim, J. H., Lee, J. W. 2011. Physiological properties of

_59_



tuna cooking drips hydrolysate prepared with gamma irradiation.

Process Biochem. 46: 1875-1878.

Choi, S. K., Choi, H. S. 2004. Purification and characterization
of and anticoagulant from corn silk. J Korean soc Food Sci

Nutr. 33: 1262-1267.

Delgado, A. V., McManus, A. T. Chambers, J. P. 2003.
Production of tumer necrosis factor—alpha,-interleukin 1-beta,
interukin 2 and interukin 6 by rat leukocyte subpopulations after

exposure to ' substance P. Neuro 37: 355-361.

Din, J. N., Newby, D. E., Flapan, A. D. 2004. Omega-3 fatty
acids and cardiovascular disease—fishing for a natural treatment.

BMJ. 328: 30-35.

Djeu, J. Y., Blanchard, D. L., Richards, A. L., Fridman, H. 1988.
Tumor necrosis factor induction by candida albicans from human

antural killer cells and monocytes. J Immun/ 141: 4047-4052.

Dogne, M., Hanson, K., Supuran, C., Pratico, D. 2006. Coxibs

and cardiovascular side-effects: from light to shadow. Curr

Pharm Des. 12: 917-975.

_60_



Duerksen—-Hughes, P. J., Day, D., Laster, S. M. A., Zacharidase,
N. A., Aquino, L., Gooding, L. R. 1992. Both tumor necrosis
factor and nitric oxide participate in lysis of simian virus

40-transformed cells by activated macrophages. J Immunol. 149:

2-14.

Emily, R. G., Huang, S., Charles, N. S., Dipak, P. 2011.
Regulation of inflammation in cancer by  eicosanoids.

Prostaglandins and Other Lipid Mediators. 96 27-36.

Ghosh, S., Hayden, H..S. 2008. New regulators of NF-xB in
inflammation. Nat Rev Immunol. 8: 837-848.

Giovannucciy E.  1999. Tomatoes, tomato-base products,

lycopene, and ‘cancer. J National Cancer Institute. 91: 317-331.

Ham, Y. M., Kim, K. N., Lee, W. J., Lee, N. H., Hyun, C. G.
2010. Chemical constituents from Sargassum micracanthum and

actioxidant activity. Inter J Pharmacol 6: 147-151.

Hahm, D. H., Sur, B. J., Han, D. O., Park, J. H., Jung, E. T,

Lee, H. J., Koh, Y. J., Choi, H. D. 2008. Anti-inflammatory

activity of dandelion in mice. Korean J oriental physiology &

_61_



pathology. 22: 810-814.

Heinzemann, A., Daser, A. 2002. Mouse models for the genetic

dissection of atopy. Int Arch Allergy Immunol. 127: 170-180.

Heo, S. J., Yoon, W. J., Kim, K. N., Ahn, G. N..,, Kang, S. M.,
Kang, D. H., Affan, A., Oh, C., Jung, W. K., Jeon, Y. J. 2010.
Evaluation of anti-inflammatory effect of fucoxanthin isolated

brown algae in—  lipopolysaccharide-stimulated @ RAWZ264.7
macrophages. Food Chem Toxicol 48: 2045-2051.

Higuchi, M., Higashi; N., Taki, H. Osawa, T. 1990. Cytolytic
mechanism of activated macrophages. tumor necrosis factof and
L-arginine dependent mechanism acts as synergistically as the

major cytolytic. mechanism of activated macrephages. J Immunol.

144: 1425-1431.

Hilliquin, P., Borderie, D., Hernvann, A., Menkes, C. J., ekindjian,

O. G. 1997. Nitric oxide as S-—nitrosoproteins in rheumatoid

arthritis. Arthritis Rheum. 40: 1512-1517.

Hong, C. O., Seo, M. Y., Koo, Y. C., Nam, M. H., Lee, H. A,
Kim, J. H.,, Wang, Z., Yang, S. Y., Lee, S. H., No, S. H., Lee, K.

_62_



W. 2009. Single and 14-day repeated oral toxicity studies of
70% ethanol extract of Lindera Obtusiloba blume leaves. J

Korean Soc Food Sci Nutr. 38: 1324-1330.

Hume, D. A., Wells, C. A., Ravasi, T. 2007. Transcriptional
regulatory networks in macrophages. Novartis Found Symp. 281:

2-18.

Imm, J. Y., Kim, S.J. 2010. Anti-cancer and ant-—inflammatory
effects of mung bean and soybean extract. Korean J Food Sci

Technol 42:/755-761.

Je, J. Y., Qian, Z. J., Byun, H. G., Kim S. K. 2007. Purification
and characterization of an antioxidant peptide obtained from
tuna backbone protein by enzyme hydrolysis. Process Biochem.
42: 840-846.

Jin, H. J., Jin, D. H. 2007. Screening of seaweed extracts for

algicidal substances using a photosensitization effect. J Korean

Fish Soc. 40: 22-27.

Joo, D. S., Lee, J. K., Choi, Y. S., Cho, S, Y., Je, Y. K., Choi, J.

W. 2003. Effect of sea tangle oligasaccharide drink on serum

and hepatic lipids in rats fed a hyperlipidemic diet. J Korean

_63_



Soc Food Sci Nutr. 32: 364-369.

Ju, M. S., Jeong, H. U., Kim, H. G., Park, G. H., Youn, Y. S.,
Kim, Y. O.,, Kim, S. Y., Oh, M. S. 2010. Anti—nociceptive and

anti—inflammatory effects of Geranii Herba. Kor J Herbology. 25:
97-101.

Jung, W. K., Ahn, Y. W., Lee, S. H., Choi, Y. H., Kim, S. K. Yea,
S. S., Choi, 1. H., Park, S. G., Seo, S. K., Lee, S. W., Choi, I. W.
2009. Ecklinia cava ethanolic extracts inhibit
lipopolysaccharide-induced  cycoloxygenase—-2 and inducible

nitiric oxide synthase expression in BVZ2 microglia via the MAP

kinase and NF-xB pathways. Food Chem Tox 47: 410-417.

Kang, H., Kwon, H: A., So, H. J., Lee, J. M., Lew, J. H., Choi,
H. Y. 2012. Effect -of Samhwangsashimatang extract on
lipopolysaccharide—stimulated inflammatory response and

macrophage activity. Kor J Herbology. 27: 23-28.

Kang, M. C., Lee, J. Y., Ko, R. K., Kim, H. B., Hong, S. H., Kim,
G. O. 2008. Melanin inhibitory effect and anti—inflammatory
effects of Dietyota coriacea extracts derived from adjacent sea

of the jeju island. Koran J Biotechnol Bioeng. 23: 32-36.

_64_



Kim, B. H., Oh, J. M., Kang, K. W., Kwak, S. H., Yun, S. Y,
Lee, C. H. Lee, H. S., Kim, S. K. 2008. Evaluation of

oxy-radical scavenging capacity of fucoidan. J Environ Toxicol

23 41-45.

Kim, C., Lee, 1. K., Cho, G. Y., Oh, K. H.,, Lim, Y. W., Yun, B. S.
2012. Sargassumol, a novel antioxidant from the brown alga

Sargassum micracanthum. J antibiotics. 65: 87-89.

Kim, D. H., Park, S. J., Jung, J. Y., Kim, S. C., Byun, S. H.
2009. Anti-inflammatory effects of. the aqueous' extract of

Hwangnyenhaedoktang in LPS—activated macrophage cells. Kor

J Herbol 24: 39-47.

Kim, D. H., Hwang,; E. Y., Son, J. H. 2013. Anti—-inflammatory
activity of Carthamus tinctoriousiseed extracts in RAW 264.7

cells. J Life Sci. 23 55-62.

Kim, H. J., Park, T. S., Jung, M. S., Son, J. H. 2011. Study on
the anti—oxidant and and anti—-inflmmatory activities of sarcocarp

and calyx of persimmon (Cheongdo Bansi). J Appl Biol Chem.
54: 71-78.

_65_



Kim, M. J. Anti—inflammatory activity of the Sargassum fulvellum
and Sargassum sagamianum ethanol extracts. 2012. Pukyong

national university MS thesis. 25-28.

Kim, N. Y., Kim, H. J., Lee, J. H., Lee, E. K., Kang, O. H.,
Kwon, D. Y., So, H. S., Lee, K. N., Chong, M. S. 2011.
Comparison of the anti—-inflmmatory effects of water fermented
and ethanol fermented extracts Rhei Radix et Rhizoma. Korean J

oriental physiology & pathology. 25: 227-233.

Kim, R. G., Shin, K. M.; Chun, S. K., Ji, S. Y., Seo,'S. H., Park,
H. J., Choi, J. W., Lee, K. T. 2002. [n vitro antiinlammatory
activity of the essential oil from Ligularia fischeri var.

spiciformis in murine macrophage raw 264.7 cells. Yakhak Hoejl.

46: 343-347.

Kim, S. B., Jung, E. S., Shin, S. W., Kim, M. H., Kim, Y. S., Lee
J. S., Park, D. H. 2011. Anti—inlammatory activity of Camellia

japonica oil. BMB reports. p. 177-182.

Kim, Y. J., Kim, H. J., No, J. K., Chung, H. Y., Fernandes, G.

2006. Anti—inflammatory action of dietary fish oil and calorie

restriction. Life Sci. 78: 2523-2532.

_66_



Kim, Y., Jung, K. S., Jeong, H. G. 2004. Suppressive effects of
the dahweol and cafestol on cyclooxygenase-2 expression in

macrophages. FEBS Lett. 569: 321-326.

Kim, Y. S., Lee, S. J., Hwang, J. W., Kim, E. H., Park, P. J,
Jeong J. H. 2012. Anti—-inflammatory effects of extracts from
Ligustrum ovalifolium H. leaves on RAW 264.7 macrophages. J
Korean Soc Food Sci Nutr. 41: 1205-1210.

Kim, Y. W., Park, D. H. 2008. The study on antimicrobial and
antifungal activity of the wild seaweeds of jeju island. J Soc

Cosmet Sci Korean. 34: 201-207.

Ko, E. M., Kim, B." Y. 2004. Antimicrobial activity of ¢
-polylysine mixtures against food-borne pathogens. J Korean

Soc Food Sci Nutr~33: 705=710.

Korea Health Industry Development Institue (KHIDI). 2006. The
tendency of reserch and development of internal and external
natural source remedies. The secong: plan for promotion of

natural medicine reserch & development. p 1-20.

Ko, S. B., Hyun, C. S., Kang K. W. 2011. A study on setting the

_67_



direction of development for the functional and mixed drinks
using the jeju water. J Korean Academia-Industrial Cooperation

Soc. 12: 2133-2141.

Kubes, P. 2000. Inducible nitric oxide synthase: a little bit of
good in all of us. Gut. 47: 6-9.

Kwon, H. S., Shin, H. K., Kwon, S. O., Yeo, K. M., Kim, S. M.,
Kim, B. N., Kim, K. 2009. Anti—-inflammatory. effect of aqueous
extract from- red pepper on lipopolysaccharide induced

inflammatory responses ' in murine macrophage. J Korean Soc

Food Sci Nutr. 38: 1289-1294.

Laemmli, U.. K. 1970. Cleavage of structural proteins during the
assembly of “the shead of bacteriophage« T4.  Nature 227:
680-685.

Lee, C. J. Inhibitory effects of Sargassum horneri extracts on
atopic disease. 2010. Pukyong national university MS thesis.

18-39.

Lee, E. 2011. Effects of Ixeris dentata extract on the production

of pro-inflammatory cytokines in the LPS stimulated rat and

_68_



RAW 264.7 cells. Korean J Plant Res 24: 604-612.

Lee, E. S., Ku, H. K., Moon, T. C., Lee, E., Ahng, Y., Lee, S.
H., Son, K., Baek, S. H., Chang, H. W. 2004. Inhibition of nitric
oxide and tumor necrosis factor-a (TNF-a) production by
propenone compound through blockade of nuclear factor (NF)-k

B activation in cultured murine macrophages. Bio. Pharm Bull

27 617-620.

Lee, H. J. 2011. Anti—inflammatory effect of Chungseoikgitang
ethananol extract on allergic-inflammatory reaction. Wonkwang

university DS thesis 1-20.

Lee, H. N.,s Kim,"J. K,+Kwon, G. T., Shim, J. H.,/Kim, J. D,
Yoon, J. H. 2012. Anti-inflammatory effects of ethanol ectract

from Bark of Acer. barbinerve Maxim. J Korean Soc Food Sci

Nutr. 41: 1242-1247.
Lee, H. N., Lim, D. Y., Lim, S. S., Kim, J. D., Yoon, J. H. 2011.
Anti—inflammatory effect of ethanol extract from Eupatorium

japonicum. Korean J Food Sci Technol 43: 65-71.

Lee, K. H, Nam, H. O., Yoon, W. H. 2007. Effect of

_69_



protein—bond  polysaccharide 1isolated from  Acanthopanax
senthopanax in reducing the toxic effect of cisplatin. Korean J

Pharmacogn 38: 1-17.

Lee, S. E., Lee, H., Kim, K., Kim G. S., Kim, Y. O., Soe, S,
Choi, H., Lee, E. S., Noh, H., Kim, S. Y. 2011.
Anti—inflammatory activity of medicinal plant extracts. Korean J

Medicinal Crop Sci. 19: 217-226.

Lee, S. H., Oh, H. Y., Leem, J. Y., Yoon, S. 2009. Antioxidant
and NO-scavenging activities of Aecantopanax senticocus Var.
subinermis leaf extracts prepared using ethanol and extrusion

processing Food Sci Biotechnol. 18: 1124-1131.

Lee, S. T., Jeong, Y. R.,, Ha, M. H., Kim,-S. H.;, Byun, M. W.
2000. Induction of. nitric - oxide rand TNF-a by herbal plant

extract in mouse macrophage. J Korean Soc Food Sci Nutr 29:

342-348.

Lee, T. H., Kwak, H. B., Kim, H. H., Lee, Z. H. Chung, D. K,
Baek, N. I, Kim, A. 2007. Methanol extracts of Stewartia
koreana inhibit cyclooxygenase-2 (COX-2) and inducivble nitric

oxide synthase (iNOS) gene expression by blocking NF-kappa B

_70_



transactivation in LPS-activated RAW 264.7 cells. Mol Cells. 23:
398-404.

Lee, Y. J., Yoon, B. R., Choi, H. S., Lee, B. Y., Lee, O. H. 2012.
Effect of Sargassum micracanthum extract on lipid accumulation
and reactive oxygen psecies (ROS) production during

differentitation of 3T3-L1 preadipocytes. Korean J Food
Preserv. 19: 455-461.

Leite, G. O., Leite, L. H. 1., Sampaio, R. S., Araruna, M. K. A,
Rodrigues, F. FE. G., Menezes, . R. A., Costa, J. G. M., Campos,
A. R. 2011. Modulation of topical inflammation and visceral
nociception by Vanillosmopsis 'arborea essential oil in mice.

Biomedicine. & Preventive Nutrition. 1@ 216-222.

Li, Y. X., Wyesekara, 1. &, Y., Kim, S. K. 2011. Phlorotannins as

bioactive agents from brown algae. Pro Bio 46: 2219-2224.

Lim, H. R., Shin, S. W. 2010. Effects of the essential oil
components from Ligusticum chuanxiong on proinflammtory

mediators of RAW 264.7 macrophage cells. Korean Sci Pharm.
16: 259-264.

_71_



Lim, J. H., Jung, K. S., Lee, J. S., Jung, E. S., Kim, D. K., Kim,
Y. S., Kim, Y. W., Park, D. H. 2008. The study on antimicrobial

and antifungal activity of the wild seaweeds of jeju islnad. J Soc

Cosmet Sci Korean. 34: 201-207

Lin, W. J., Yeh, W. C. 2005. Implication of toll-like receptor and
tumor necrosis factor alpha signaling in septic shock. Shock. 24:

206-209.

Ljung, T., Lundberg, S., Varsanyi, M., Ohansson, C., Schmidt, P.
T., Herulf, M., Lundberg, O., Hellstrom, P. M. 2006. Rectal nitric
oxide as biomaker /in the treatment of inflammatory bowel

disease: responders versus non-responders. World

Gastroenterol. 12: 3386=3392.
Majdalawieh, A., Ro, H; ' S. 2010. Regulation of IxkBa function
and NF-xB signaling: AEBP1 is a novel proinflammatory

mediator in macrophages. Mediators Inflamm 2010: 823821.

Makins, R., Ballinger, A. 2003. Gastrointestinal side effects of
drugs. Exper Opin Drug Saf. 2: 421.429.

Mathiak, G., Grass, G., Herzmann, T., Luebke, T. 2000.

_72_



Capase—-1-inhibitor ac-YVAD-cmk reduces LPS-lethaliry in rats
without affecting haematology or cytokine responses. Br J

Parmacol. 131: 383-386.

McDaniel, M. L., Kwon, G, Hill, J. R., Marshall, C. A., Corbett, J.
A. 1996. Cytokines and nitric oxides in islet inflammation and

diabetes. Proc Soc Exp Biol Med 211: 24-32.

Moncada, S., Palmer, R. M., Higgs, E. A.-1991. Nitric oxide:
physiolohy, pathophysiolohy, and pharmacology. “Parmacol Rev.
43: 109-142.

Oh, J. K., Shin, T. O., Sohn, H. S., Seo, R. M. 2003. Effect of
functional food including seaweeds extracts supplementation on
hematological variables and antioxidant system. Korean J Physic

Edu. 42: 895-903.

Park, J. H., Kim, S. Y., Kang, M. G., Yoon, M. S., Lee, Y. I,
Park, E. J. 2012. Antioxidant activity and safety evaluation of
juice containing Protaetis brevitarsis. J Korean Soc Food Sci

Nutr. 41: 14-48.

Posadas, I., Terencio, M. C., Guillen, 1., Ferrandiz, M. L.,

_73_



Coloma, J., Paya, M. 2000. Co-regulation between
cyclo—oxygenase—-2 and inducible nitric oxide  synthase
expression in the time-course of murine inflammation. Naunyn

Schmiedebergs Arch Pharmacol. 361: 98-106.

Roh, H. S., Youn, H. S., Jung, S. M., Hong, Y. R., Kang, K. Y.,
Chun, B. S. 2005. Separation of volatile compounds from tuna
fish oil with supercritical carbon dioxide. Koran J Biotechnol

Bioeng. 20: 12-17.

Ryu, B. R,/ L™/ Qiggl 428005 N M M., “Ku \S. K. 2009.
Differentiation of humna osteosarcoma cells by isolated
phlorotannins in subtly linked to COX-2, iINOS, MMPs, and
MAPK signaling: implication for chronic articular disease. Chem.

Bio Int 179: 192-201.

Sanchez-Borges, M. 2010. NSAID Hypersensitivity (Respiratory,

Cutaneous, and Generalized Anaphylactic Symptoms). Medical

clinics of north america. 94: 853-864.

Schmidt, H., Walter, U. 1994. NO at work. Cell. 78: 919-925.

Seibert, K., Zhang, Y., Leahy, K., Hauser, S., Masferrer, J.,

_74_



Perkins, W., Lee, L., Isakson, P. 1994. Pharmacological and
biochemical demonstration of the role of cyclooxygenase 2 in
inflammation and pain. Proc Natl Acad Sci USA 91:
12013-12017.

Rogerio, A. S., Mariana K. A. A., Romagna, C. O., Kleber, D. P.,
Menezes, G. O. L., Marta, R. K., Jose, G. M. C., Joao, B. T. R,,
Adriana, R. T., Adriana, R. C., Irwin, R. A. M. 2011. Topical
anti—inflammatory _-effect of = Caryocar —coriaceum  Wittm.
(Caryocaraceae) fruit pulp fixed oil on mice ear ‘edema induced

by different irritant agents. J Ethnopharmacol 136: 504-510.

Simopoulos, A. P. 1991. Omega-3 fatty acids in health and
disease and, in growth and development. Am J Clin Nutr. 54:

438-463.

Smith, W. L., DeWitt, D. L. Garavito, R. M. 2000.
Cyclooxygenase: structures, cellular, and molecular biology.

Annu Rev Biochem 69: 145-182.

Sung, T. T., Kim, S. D., Yang, W. K., Nho, K. J., Seo, H. S,

Kim, Y. S. 2012. Inhibitory effects of Drynaria fortunei extracts

on house dust mite antigen—induced atopic dermatitis in NC/Nga

_75_



mice. J Ethnopharmacol 2012 [in press].

Swamy, M. V., Citineni, B., Patlolla, J. M. R., Mohammed, A.,
Zhang, Y., Rao, C. V. 2008. Prevention and treatment of
pancreatic cancer by curcumin in combination with omega-3

fatty acids. Nutr Cancer. 60: 81-89.

Tezuka, Y., Irikawa, S., Kaneko, T., Banskota, A. H., Nagaoka,
T., Xiong, Q. Hase, K., Kadota, S. 2001. Sereening of chinese
herbal drug extracts for inhibitory activity on nitric oxide
production ‘and identification of an active compound of

zanthoxylum bugeanum. J Ethnopharmacol. 77: 209-217.

Tizard, I. R 1986. Immunology: an introduction inflmmation. 2nd
ed. Saunders. College Publishing, New.= York, NY, USA.
p423-441.

Towbin, H. T., Staehelin, T., Gordon, J. 1979. Electrophoretic
transfers of proteins from polyacrylamide gels to nitrocellulose
sheets : procedure and some applications. Proc. Natl Acad Sci

USA 76: 4350-4354.

Tracey, K. J., Wei, H., Manogue, K. R., Fong, Y., Hesse, D. G.,

_76_



Nguyen, H. T. 1988. Cachecn / tumor necrosis factor induces
cachexia, anemia and inflammation. J Exp Med 167: 1211-

1227.

Willeaume, V., Kruys, V., Mypatovic, T., Huea, G. 1996. Tumor
necrosis factor—alpha production induced by viruses and by
lipopolysaccharide in macrophages. similarties and differences. J

Immunol. 46: 1-12.

Yoo, S. R., Jeong, S. J., Kim, Y. J., Lim, H. S., Jin, S. E., Jeon,
W. Y., Shin,/L.S., Shin,#N.-R., Kim, S. S., Kim, J.-H;, Ha, H. K,
Lee, M. Y., Kim, O. S., Seo, C. S.; Shin, H. K. 2012. Effects of
water and ethanol extracts from Ojeok-san on inflammation and

its related diseases. Korean J Orient Int Med. 33: 418-428.

Yoon, J. A., Yu, Ki-W., Jun, W.: J.; Cho, H. Y., Son, Y. S., Yang,
H. C. 2000. Screening of anticoagulant activity in the extracts
of edible seaweeds and optimization of extraction condition. J

Koreean Soc Food Sci Nutr. 29: 1098-1106.

Yoon, W. J., Ham, Y. M., Kim, S. S., Yoo, B. S., Moon, J. Y.

Baik, J. S., See, N. H., Hyun, C. G. 2009. Suppression of

pro—inflammatory cytokines, INOS and COX-2 expression by

_77_



brown algae Sargassum micracanthumin RAW264.7 macrophages.

FEurasia J Biosic 3. 130-143.

Yun, H. Y., Dawson, V. L., Dawson, T. M. 1996. Neurobiology
of nitric oxide. Crit Rev Neurobiol. 10: 291-316.

Yun, Y. G., Kim, G. M., Lee, S.J., Ryu S.H., Jang, S. [. 2007.
Inhibitory effect of aqueous extract from Lonicera japonica

flower on LPS-induced inflammatory mediators in RAW 264.7

macrophages. Kor J Herbology 22: 117-125.

_78_



i
o)

N

A= obgre AA

~

gyt

2

SER: L

ok 8 mEE A48 nrd @ u

N

el

bl

w
=0

o

—_
"o

woheS AF

obuksl <},
R

3|

1
s

TN

AN
=

=, Al FHolA A =] oA

- 3k
==

o]t}

i5d vy, Fou}, o], o]

3|

o

2]

A AE <

3 54

¥ 3

2

= =M

A} Q

EREEERE

Ho

R

X
<

—_
o

o

ob7]aL A}

bAE

o
1l

_79_



	서  론 
	재료 및 방법
	1. 실험재료 
	1-1. 원료
	1-2. 동물
	1-3. 시약

	2. 추출물 제조 
	3.방  법 
	3-1. 세포배양 
	3-2. 세포 독성 측정 
	3-3. Nitric Oxides 분비량 측정 
	3-4. 염증 관련 cytokines 분비량 측정 
	3-5. iNOS 및 COX-2 발현량 측정 
	3-6. 귀 부종 측정 및 조직 관찰 
	3-7. 단기 독성 평가 

	4. 통계처리 

	결과 및 고찰
	1.참치안구유의 염증 억제 효과 
	1-1. 세포 독성 측정 
	1-2. Nitric oxides 생성 억제 효과 
	1-3. 염증관련 cytokines 생성 억제 효과 
	1-4. iNOS 및 COX-2 발현 억제 효과 
	1-5. 귀 부종 억제 효과 및 조직 관찰 
	1-6. 단기 독성 평가 

	2.잔가시 모자반 추출물의 염증 억제 효과
	2-1. 세포 독성 측정 
	2-2. Nitric oxides 생성 억제 효과 
	2-3. 염증관련 cytokines 생성 억제 효과 
	2-4. iNOS 및 COX-2 발현 억제 효과 
	2-5. 귀 부종 억제 효과 및 조직 관찰 
	2-6. 단기 독성 평가 


	요  약 
	참 고 문 헌 


