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Inhibitory Effects of Sargassum horneri Extracts

on Atopic Disease

Chung-Jo Lee

Department of Food Science and Technology, Graduate School,

Pukyong National University

Abstract
Atopy 1is the propensity —of an individual to produce IgE
antibody in response to various environmental antigens and to
develop strong /immediate hypersensitivity responses. The
atopy is designated as symptoms like ‘atopic dermatitis, allergic
rhinitis, asthma and systemic anaphylaxis. Due to genetic,
immunological ' and ‘environmental factors, the incidence of
atopy has been 'steadily growing. Recently, many investigators
have initiated searches for anti—atopy substance from natural
resources. Therefore, ~we- studied -chemical properties,
inhibitory effects of allergy, inflammation and atopic dermatitis
of sargassum horneri ethanol extract (SHEE) and water extract
(SHWE). Moisture, ash, protein and lipid contents were
measured to investigate the proximate compositon of

sargassum horneri (SH). Also, pH and color of SHEE and



SHWE were observed. The results showed that moisture, ash,
lipid and protein contents of SH revealed 7.48, 17.01, 1.05 and
15.62%, respectively. To examine anti—allergic effects of SHEE
and SHWE, the cell proliferation, IFN-y, IL-4 and total IgE
production were measured on OVA-immunized splenocyte
treated with SHEE and SHWE in vitro. As a result, the IFN-y
production in murine splenocytes treated with SHEE at 10 np
g/ml. was increased compared to positive control. SHWE, it
significantly = enhanced IFN-y production at all tested
concentrations. On the other hands, IL.=4 production was
suppressed by SHEE and SHWE. Total IgE production in
murine splenocytes treated with SHEE and SHWE was
considerably declined more than positive control. The cell
proliferation in murine splenocytes treated with SHEE and
SHWE at 1 and 10 pg/mL showed no difference. However,
when SHWE at. 100 upg/mL “were added to splenocytes, the
highest proliferation index was observed. Anti-inflammatory
effects of SHEE and SHWE--were estimated in LPS-induced
murine macrophage in vitro. Nitric oxide (NO) production of
macrophages treated with SHEE was lower than positive
control at all tested concentrations whereas that of
macrophages treated with SHWE at 1 and 10 pg/mlL showed
no difference. When SHWE at 100 pg/mL was added to



macrophages, NO production was increased compared to
positive control. Also, SHEE suppressed pro-inflammatory
cytokine production such as TNF-a, [L-6 and IL-1B at all
tested concentrations. Especially, the lowest TNF-a, IL-6 and
[L-1B8 production were shown in macrophages treated with
SHEE at 100 pg/ml, while there is no significant differences
in TNF-a and IL-1B production in macrophages treated with
SHWE at all tested concentrations. To analysis inhibitory
effects of atopic dermatitis of SHEE and SHWE, SHEE and
SHWE applied to the dorsal skin of 2,4 -dinitrochlorobenzene
(DNCB)-induced Balb/c mice in vivo test. As “a result, it
showed that SHEE and SHWE decreased symptoms. of the
erythema, crust and dryness. The IFN-y and IL.-4 production
of the group treated with SHEE 'showed no difference.
However, the IFN-y production of the group treated with
SHWE was decreased more than positive control. Also, SHWE
suppressed IL-4 - produetion 1in ' splenocytes.. ~Total IgE
production of the group treated with SHEE and SHWE in sera
was significantly decreased compared to the positive control.
In conclusion, these results suggest that SHEE and SHWE
which have inhibitory effects of allergy, inflammation and
atopic dermatitis can inhibit atopy. Therefore, SHEE and

SHWE can be applied to atopic disease theraphy.
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B9 959 Folvt A AA JheA 5 oE HA FAES %
et Yot 28 BE R FH o= calcineurin G AA Q1 tacrolimus$}f
cytokine®] AAFS A5t cyclosporin A9t & H| AE| 2 o] =4
7F F2 o8 Utk AR o] W Fwk The e, Ax Ji
T3 dF, 255 2 st 5o SAH A9y ofst o v
g BAES 7HA AL o LAl olEd IR Am7)F o
ZJejolth(Arellano et al., 2007; Furue et al., 2004). o]l uw}&} <F

ol Y=H HAERRH XN2gi37) =1 2280l A AaA|

T~

g ks A7 8ol o] FoAal 9vk(Gao et al., 2005). ¥
AR AR FolEy] BH BHZE BakBaik, 2006), thel(Kim
et al., 2009), FFAgAol(Ahn et al., 2009), AW =(Choi et al.,
2008), A1 (Yeo et al, 2008), &#H3|=E(Kim et al.,» 2008)%
S E B RATY S5 o] FaL St
A, AT ¢ T0%E AH St = dddll= Y Aede o

& AR 3 Ao AlE Ikl gdst i == A ek 3
HKim et al., 2000). 7L F shEfe B 77147 HEgS
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(Hong et al.,, 1998) & o3t AdAd S 7= Aoz dHA
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1. 238 A=

1-1. §Ao] =AML
2 Ago| A&t AYo] EAHK(Sargassum hornern F-4F 7173
AN YHE Aoz G52 Aol FAsta T2 AXRI F oS

Bakstn 1% TAste] -20Cel A AFsh Abgstart

1-2. wp§-2

A3 gFE ol oA BALB/c vH-~E 2 g lEnte] ¢ (Orient Co.,

Seongnam, Korea)Z%-E FYdsle] 3sretdg 27

ALgstglon, AT 473 47 BALB/ec HEY-2E olEY FH-

Ad Ao AEsIATH k2 E 2% 20£2TC, % 50+10%, 124
5

= 2004 1TSS HA SR F A2

e

9% Aol

1-3. Ao

Ovalbumin(Grade V), Aluminum hydroxide gel,
Thioglycogallate medium, Lipopolysaccharide(LPS), Bovine
serum albumin(BSA), 2,4-Dinitro chlorobenzene(DNCB), Olive
oil, 3-(4,5-dimethyl thiazol2-yl)-2,5-diphenyltetrazolium
bromide(MTT) reagent, Dimethylsulfoxide(DMSO)+ SigmaA}(St.



Louis, USA)°lA RPMI 1640& GIBCO(Grand Island, USA)°l A
TY4ste] ARSI ew, Fetal bovine serum(FBS), Penicilline/
streptomycine Hyclone (Logan, USA)o|A, [FN-y, 1L-4 ¥ IgE
ELISA kit¥ BD science(San Diego, USA)o A 43t AF&3F3
t}.

i

2. &
T gE ] Aol EAe] 1081Fe] 80% ErEE Thd &
shaker(H-0802, Dongwon science co., Busan, Korea)® 7o
A 24417 EQF ket FEEGIH. olE. A4l E] 7] (UNION
32R, Hanil Co., Incheon, Korea)g ©]&3}4 3,000 rpmeollA 10+
AR 5
80% ol&&< 7ihef 23] W& FFs3ith o

Abi= 37TCAAM Axste] & F==d AR H. & FEE2 Axd
S
3ttt F=3 AN e ofFHx|E oSl Rotary evaporator

(RE200, Yamato Co., Tokyo, Japan)® &=3F -5 37CoA #Ax
SHATH AxH AlRT -20CdA) Haksky Aol ALE-35Sl T

AubA . FAe AOAC(Williiam, 20000l whe} QA ATt 4



EIHS 105Te =3 st FEIFFH71(MB45 Moisture
Analyzer, Ohaus Co., Seoul, Korea)E& o]&s3s}lo] =43, 3)&
st 550C A4 s H(PDMF-5T, Rab Partner, Seoul, Korea),
Zebilg geEe kjeldahl™ (BUCHI Distillation Unit K-350/355,
Hwashin Instrument Co., Seoul, Korea), &A% soxhlet &4
(EAM4202, Dongwon Science Co., Busan, Korea)2.2 435}
HEE 2 e AT

3-2. pH ¥ q=

Aol TANE o g W B FEES] pHE b mg/mL %2 Alx
£ pH meter(HM-30V, TOA, Kobe, Japan)2 Ao, A=
A2} A (JC8O1, Color techno_system Co., Tokyo, Japan)& ©|
43t 54319tk 0.5 mg/mL FE9] FAo] Expuk ogke 2 &
FEE5 A celldl 10 mLY 2a, L'(HE), a(H¥%), b'(F4
=) #E S8t ol AR FF #WEe| g 1'593.73,
a=-0.12, b'=0.11%¢t}.

rlr

4. &Y 27] JgA &3 A - In vitro

4-1. H =275
gy 27] F32 Sakai 5(2002)2] WHS k7 AP sEe] A PSR
ok g E7)E 287 Yal 200 pug/mL OVASF 2.25 mg/mlo

aluminum hydroxide gel& w}-$-29] B7}o] FALste] 7H2A| 7] a1,
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V7Y F BAS FLAS BY FAse] Fe2rE fUAAT

Mishell 5(1980)9] W& °oktF W3] H|HAAMEE E23F ).
I 2715 FEA vle-AE AFEIHoR AT T v S
A A

=
dslste] AEE FEAAY. HMxE dgds
58-7F YA (UNION 32R, Hanil Co., Incheon,

e

2,
FaAow HAz:siglth. HE3 v RPMI 1640 #1~]
% tissue grinder®

4C, 1,800 rpmel A

Korea)$t ¥, RPC lysis buffer (Tris-buffered ammonium chloride;
0.87% NH4Cl, pH 7.2)°l 101t BAAA Ad -5 A8 1
%, 10% FBS-RPMI 1640 #]#] & #7}5kef 2x10° cell/mL == 3
A v A 2 #@ o] PBS, OVA(100 ug/mL) A o] RARFE of gh-&
1 5 258 Hrlske] 37€, COs incubator(MCO-15AC, ‘Sanyo,
Osaka, Japan)oll Al 72A] 7t Bl &8} 3 Tt.

4-3. H]FAH EZ 9] cytokine FH|ZF 54

H A 32 v oS- 10,000 rpmoll A 3% &<F YA (Micro 17TR,
Hanil Co., Incheon, Korea)sts] 5SS Fg)dk & ELISA-kit
(Mouse ELISA set, BD Bioscience, San Diego, USA)E o]-£3}
IFN-y % TL-4 cytokine® H|&& FAsk3lth. WA, ELISA
microplate®] anti-mouse [FN-y % IL.-4 mAbE E53Fe] 4Tl A
&FZHE %ot coatingA AT} o] = 0.05% Tween 20°] Edt% PBSTE
A 3kal 10% FBS €9 2= blockinga}lth. PBST= A3 7, 7}
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microplate®] Bl YT NS B3 A2 A 2A17F 9SG A| AT o

Al PBSTZ A& star 3143k biotinylated anti-mouse [FN-y, 1L-4

mAb¢} streptavidin—-horseradish peroxidase conjugateS A 7}35}o]

Aol 1AIZE RES AR T o] & THA] PBSTR Al H 7 v, OPD &

NS ket Aol A 30 Ft ¢Rke ARG v TEA7]7]

#1381 2} microplateol] 2 M HeSO4E 37k %, microplate reader”|
&

(Model 550, Bio—rad, Richmond, USA)E o] &3} 490 nmol A &%

4-4. B ZA X IgE £HZF 54

HPgAE G FF QoA total IgES] #H]FS total IgE ELISA
-kit(Mouse ELISA  set, BD Bioscience, San Diego, USA)& ©o]-&3}
o 4-33% TP o= SA A

4-5. B)1FA| 32 o] MTT assay

H AN EZ HENS 2x10° cell/ml. 52 well plated] 53 3,
100 pg/mL OVAS} #AJ ol BEAnt oghe 2 & F5ES H7tste] 3
7C, COs incubator(MCO-15A€, Sanyo, Osaka, Japan)ol A 724 %t

sk vl F ¥, 5 mg/mLE =2 MTT Al ek H7tsle] 2413 A
Hanil Co., Incheon, Korea)dlo] A5 A& A ASA T, 1 5, Z; well
plated] DMSOZE #7}3lal, ©]= microplate reader”](Model 550,

Bio-rad, Richmond, USA)E ©]-&3}4] 540 nmolA 3% (obitical

_12_



density (0.DNE ZAAT. MAHE Z452 Tg Ao oja] At
a9t

Proliferation Index(%) = sample &% %/ control &3 %= X 100
5. 95 AA &3 A - In vitro

5-1. HAAE 22 2 ui¥
Mishell 5(1980)2] W a
Hglaqitt. BALB/c mF$-2:0l-3% thioglycollateE 5 7¢5A}3}1o]
A A Ee] S GESIaL 49 S, RPMI 1640 Az 27F A%
Ng 3|Fatinh. 3 B NS 4T, 1800 rpmol A 5%+ €
A1(UNION 32R, Hanil Co., Incheon, Korea)dt &, RPC lysis
buffer(Tris—-buffered ammonium chloride; 0.87% NH4Cl, pH 7.2)9l
10&3F AAAA A5 AT, 2§, 10% FBS-RPMI 1640
A E H7kste] 5X107 2 5%10° cell/mL == 34ala o=

[}

ok7} W3

=

mlo
ot
ol
£
=)
—o
[>
Al
o
=
>,
>
K
il

well plateol] FF3sFe] 379€, COs incubator (MCO-15 -AC, Sanyo,
Osaka, Japan)oll Al 4|3t vleFellth, 4 A1 7F % 5, RPMI vl =
33] AMzlslo] HE-2 MEE A AT 10% FBS-RPMI 1640 #jA]
& A7teklth. 2 %, PBS, LPS(5 pg/mL), o] BARE o ghg 9l
5 FEES Hrste 371C, COs incubator(MCO-15AC, Sanyo,
Osaka, Japan)oll Al 12A17F 2 24 A1 7F wjj o3} 9 o}
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5-2. AMEY nitric oxide ¥HIF 53

WA A EZEE ABAEE nitric oxide(NO)9] %S griess ¥HS-(Lee
et al., 2000)& o]&3ste] SA3F T Z; microplateol] 24 A7t vl k3
HWAAE ASHS YU %o griess A 2F(1% sulfanilamide +
0.1% naphthylendiamine dihydrochloride, 1:1)& #7}&}o] 2 2 of A
1087 ¥b$-A171 & microplate reader”’](Model 550, Bio-rad,
Richmond, USA)E o] §3}4 540 nmellA FHFEE SAsATH AlE
el Ul NO9| 5 %+% sodium nitrite(NaNO2) 9] =¥ 42

Hl L slo] AF=E3FA tH(Lee et al., 2000).

5-3. I A £ 9] cytokine ®H|=F =4

4-33% FdE YRR AAME g AR TNF-a¢ IL-6
cytokine®] ®H|HS  =AHFFgom, -1B¢ 4% biotinylated
anti-mouse [L-1BE 7}t 1AIZF HESAlZ1 & streptavidin-
horseradish peroxidase conjugateE F7}sle] 305 Wk A H T 1

2, 4-37 7L WHo 2 [L-1B.cytokine®] &0 F& SIS

5-4. YA M X MTT assay

A A E FENS 5X10° cell/mL F%E2 well plateo] 53 F, 5
ng/mL LPS$F Aol Bapgk o g2 gl & FEES H7hste] 37T
COs incubator (MCO-15AC, Sanyo, Osaka, Japan)ol| 4] 24 A] 7} vl &
AT T 5, 4-59F TAZ H O R MTT assayE 2483

_14_



A - In vivo

=
=

6. otEy] %G oA &}

AlE A

6-1. o}=¥| ¥

H A GA 7F A]

ke
T

To-

5

SHAl Al

M

9%

FATh. 24413

5]

= B
s T

t}. BALB/c w}-$-29

1% DNCB &% (acetone :

ke
T

A]

o

=5 244

oF

=3

olive oil

A8 0.3% DNCB &93 12413

o

B

el

all

2009).

(Ahn et al.,

6-3. H[FAx E2 2 ¢

% 92x10° cell/mL =

< PBS

CO3 incubator(MCO-15AC, Sanyo, Osaka, Japan)ol| 4] 72A]7F v

]_

3t

£ #7hste] 377,

3

well plateol] &

R
=

ol
b

T dE

o] w7Al

L
a
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6-4. B FA L 8 FN ] cytokine EH F A

H| M 32 vkl e] IFN-y ¥ IL-4 cytokine #H| %S 4-33 L3l

6-5. @3 9] total IgE &F ZF
43 T2l eye bleeding2 2 AEF 5, o]5 10,000 rpm, 4Tl
A 5% Fot 94 Egl(Micro 17TR, Hanil Co., Incheon, Korea)d}
of A& wegth e 2 AP AEer] d7bA] -20TC
Bsael A Bkl on, vhe-220] E3 W total IgEQ] #F2 ELISA
kit(Mouse ELISA set, BD Bioscience, San Diego, USA)E ©]-§3}4]
=435t WA, ELISA microplate©] anti—-mouse [gES F53}¢]
4TCoNA s 2t coatingAl AT o]= PBSTE A 23}l 2% BSA
gl o7 blockingstHth. o] PBSTE A& e 5, ZF microplate®
1/202 43 93 = Fa &2 22| 1F B A ZTh ThA] PBSTZ
A2 8FaL 34 3k biotinylated anti-mouse IgE strepavidin—horserad
-ish peroxidase conjugateE 20| A2 A 1A 7F HE-S-A| 7T} o] &
ChA] PBSTE A2 3F -3, 0PD & 98 F718le] 420 A 308 5t
ks AT W5 T EAZIZER] 8 4 microplate©] 2 M HzSOs&
2 % microplate reader”] (Model 550, Bio—rad, Richmond, USA)
&

o] &3t 490 nmoll A FF =& SAH AT

ol

ﬂil

6-6. MTT assay

4-59% BAH WO T MPHEY F4%5S SAFAT



S software(SAS Institute Inc.,
Cary, NC, USA)ollA HgS EAHEA 3 5 p<0.05 FollA
A -] ol A 2elE A

L
2
=
o

Duncan's multiple range test

4o,
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zamAe s SAERHTable 1). 327 %3 P go] mapw
Fbo] FEterES =A% A3 dry basis 7] 9.48%% YEG S
o, dx Hud Ao 93H  wet basis 7l FEIFS
86.94-87%% <A Udti(Hossain et al, 2003). #Ao] R zpuke]
3|2 FqFS 54 A, 17%= JE o ol Eapukle] &3}
1% 9](18.4%)(Choi- et al.;2006)2} A3 S B
ok B A E ) Eolutd o] A BAS] EAuhe 3| E 3
(32-33.58%)(Hossain et al., 2003)7} BlalghS o], s 2 %
S Bl o= xR Fr1E o] AAH G AMHAI A wet
433k zolz) ke A5t ZI¥HCho et al., 1995)% u|Fo] £ o,
kA of A 7] o] mpolErQls] 3ol e AeR AlgH Y
A go] mapdbe] zehmia SaEl 156292 7oA A3 =at
HH(Cho et al.,, 19953 FFAFSE @& HJOW, X|Fo] K
15.7%(Choi et al., 2006)= frAs 235 B, =AW gk
Aol = 1.06%= 0.9%%0 A% °](Choi et al., 2006), 1.2%% 3
(Kim et al., 2006), 0.82-0.96%¢<1 o] X x}d¥k(Hossain et al.,

Y
)
N
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AZtEtH(Hong et al., 2001; Sangeetha et al., 2009).
Wb =31, pH7F ¢F 6-7%1 FAlo] RZ}EE o €&



Table 1. Proximate compostion of Sargassum horneri

(Unit: %, dry basis)

Sargassum horneri

Moisture 9.48+0.19
Ash 17.01£0.09
Crude lipid 1.06£0.08
Crude protein 15.62£0.46

Table 2. pH value of Sargassum horneri extracts

Ethanol Water

pH 6.05+0.04 7.33+0.14

Table 3. Color of Sargassum horneri extracts

Ethanol Water
Lightness(L") 86.57x0.01 93.59%£0.00
Redness(a’) -10.63£0.11 -0.40%0.01
Yellowness(b") 40.20£0.03 8.02+0.00
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2. Ao AU FT2E9 27| 9A| &3 - In vitro

2-1. H]ZA|£9 IFN-y, IL-4 cytokine 2 total IgE #H|F

g E7]= A WelA] s HAFGA] WREEO] S,
Th 2 AEo &) H4kd IL-4 cytokine®} IgE7} del=27] ¥ <]
dlow dHA Qdu}. &g 27]d #oIst= helper T AlXE &

o
H) = cytokined Z7Fo] we} Th 1 A¥¢ Th 2 AlX= E7F

al
(Cory et al., 1999). aA|IvF thekgk @cl=ol o) o|&9 ¥ o
AR Al Hol el 7pA] WA Agto] HAsHA At =7 A
< Th 2 A= A= Aol o of7|He= HAWe=
(Mosmann et al., 1986), Th 2 A3xd &3] 1L-4, IL-5 % [L-13
cytokineo] = LHI#ETE o] F IL-4 cytokine> B AXE A=
ate] IgEe] AA S f'#3lm, naive helper T NIZE Th 2 AX=&
23lE 247 Th 1 AXe 545 JAe= cytokineoE &
2719 e EEAQl ddsgit 9 Th 1 A EA &8 =
[FN-y cytokine& I[.-49 H&-S oA|ste] [gEe) WA S oA sHiE
v o}y g}, naive helper T MEES Th 2 AlXx= H3stA] E3HA
st} ok A M E, NK AE 2 cytotoxic T AIEES A3} A7

AHHS 2 gEuAy W = 4#A Advt

o

[o

T L. LIS

[eXe) o ==
Ate= F=she A

(Broide et al., 2001; Umetsu et al., 1997).

B o] wAE of&3 Bl & F=&o°] Th 1 ¥ Th 2 WHIRks =
Aol mA= FFI o5 F3 L=V JAlanE dHry] &
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OVAR ¢d=7]&

i
Jo
e
2
o
=
—o
[>
Lo
=
o
=
kel
=
o
1%

of o] Xz}
vhoolgks B B FEES HUMSte] wigd §, IFN-y, IL-4
cytokine @ total IgE9] #H|ZHS =A%)

71 AR Aol EAE ogks FEE HUFFY A9, 13 10 u
g/mL XA IFN-y cytokine®] &H| &l OVA 7}l Hl&] <]
o2 F7telgl om(Fig. 1(A)), BAo] BAut & FZE 379
B9 BE H7F wEAdA OVA 7ol el 433 & #s B
AH(Fig. 1(B)). Hg Aol Bt et FZE /b9 1L-4
cytokine®] H|FFE OVA H7b ol vla] froldoz 7hA4siglon,
100 pg/mLs=olA 7Hg w2 FuEFe B thFig. 2(A). & F&
A7t A, IL-4 2¥Ee] = oEXo=2 Fhde F

S oH(Fig. 2(B)). Total IgE #H|&FS HAo] Wxuk ojeks 4 &
FEEY BRE H7FsEolA OVA #H7Ffel Hls] fozog G
s ETHFig. 3(A, B). ol A7 WAool BEAR et I & F&
oA IFN-y9] #H|Zgo] B =27 yepd Ad= IFN-yo 4] <

i

FZ%0| vl&] Th 1 cytokineSHIFN-y S71ol .- &34 o|v, o gk
2 5 FZ5 2% Th 2 cytokine€l IL-49} [gE9] #u]&FS 1A A7
15kl olelgk A3+ ovalbuminl ® ¢ E7]E

$-229] peanut seed skin FEES HS4TA 39S 9 IF

o
tot o

31240
L
Mo

HlgFo]l F7hetal, IL-4 2 total IgEQ] #H|Fe] 7F439d

AP} (Takani et al., 2007)¢} FAFSFRA 2™, Quillaja saponins H] %
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= A A3 (Katayama et al., 2006)¢F <= 3s}
St kA Aol Bk oeke W & FEEo] Th 13 Th 2 =4
=
[e)

sk e 27] A e d Ao AtsHT

L}
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Fig.
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S. horneri - - 1 10 100  (pg/mL)

» f’f Y ‘_—_hi"\\

IFN-y (pg/mL)

s + +
S. horneri - a ; i
B) t‘l I

Effects of Sargassum horneri extracts on IFN-y

production in splenocytes from OVA-immunized mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

"¢ means with different superscripts are significantly different (p<0.05).
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Fig.

60

50 - a

40 b

30 b

IL-4 (pg/mL)

OVA - + + + +
S. horneri - - 1 10 100  (ug/mL)

IL-4 (pg/mL)

S. horneri

Effects of Sargassum horneri extracts on IL-4

production in splenocytes from OVA-immunized

mice.

(A): Sargassum horneri ethanol extract, B): Sargassum horneri water extract.

"¢ means with different superscripts are significantly different (p<0.05).
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Fig. 3.

60

50 -

40

30 -

Total IgE (ng/mL)

20 b

OVA - + + + +
S. horneri - - 1 10 100  (pg/mL)

Total IgE (ng/mL)

S. horneri

Effects of Sargassum horneri extracts on total IgE

production in splenocytes from OVA-immunized mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

2 means with different superscripts are significantly different (p<0.05).
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g3l ts] LolR 7] 93] OVAR ¥ =715 §23 np9-~9] H]
AM el 1, 10 ® 100 pg/mL 55X FAo] A e F &
55 A7lste] wjddt 3, MTT assays A8

2 A¥ 1% 10 pg/mL =9 Aol BN Jd &8s FE5 H7L
T HAE SH%E0l OVA 7o {942l Aol Holx| &
*om, 100 pg/mL E=olA= FH7IT9F wAbgE g2 B A (Fig.
4(A). T3 AA o] B E FE25E HUFe A4S, 19 10 pg/mL
SEAA OVA 7ol Hls Fo%Ql Ao]5 Holx| grgkort
100 pg/mL FXZol A HJZHAE oF 230% =7}3}9 v (Fig.
4(B)). o] A5 T3 WAl EAt et 9 B FEEo] ¥k
AE 7HAA gow, MEabgeiela] IL-48F TgEe] wH|Fo] A
2ol ol FRlsgith. o9k A AAo] RN & FEHEO

100 ng/mLel EEAA WAL AL AFTE 2 5 AT

ol
O

o
T
=

o

4350l

N

Kumazawa & (1982) w=W Angelica acutiloba Kitagawa S5
Z=dA FEd OdFRFE vAAME H7FskS o, 100 pg/mL
5

=
o] FEAA AL STl FoHer F7Feto] mitogen &4



o wFof & u, YAo] &

A7 B3y wp Qo)
5 FEE5LS 100 pyg/mL 5% 9

HAT=

S
=

2

=
o

s

mitogen A 9]

T
-

7FA 7]
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Fig. 4. Effects of Sargassum horneri extracts on the prolifera

—-tion of splenocytes from OVA-immunized mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.
Proliferation index = sample O.D/control O.D *100.

“° means with different superscripts are significantly different (p<0.05).
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3. BAo] ZAHE FE2E9 95 A &% - In vitro

-1. AAMEZY nitric oxide EH]F
2 A = vhe g]olel 22 3] Hdel o3 7] HuteS o
ol AL EA, 023 wheglolS AFE A7 Y] el o kA BA

S Ew)glt}. o] ¥ nitric oxide(NO)+&= #FAbstrEAy A3 E3F Agt

T
)
2
N
X,
o
1
O
)
-
of
f
r
[-'>~
folr
2
iV
i
i
o,
£
)
=)
V)
=
=
(@)
D
@
o,
H
©
©
o

Moncada et al., 1991). 3}#] %
S EANA Ad=S Gl (Abbas et al., 2004), <A 3k AbEje

NO¥x k&Y superoxideo] = 938l _ nitrogen . dioxide(NOy),

i
_:Ll
k1
e
Z,
g
iE)
M
=,
rle
o
o3
)
N
Lo

nitrite(NO2 ") 2 nitrate(NOg )¢} £ <FA 3%k nitrogen oxide® 4}
AA FHGross et al., 1995). wehA o] =it ojgte 4 &
F=&o] LPS® d5ol s tAAES NO vl 5ol WA= <
oo dotry] s A AlE vieFeRe] NO, =5 54 st

A, Aol EARE RS FEE HUl o sk oEA e

o2 s thFig. 5(A). WHH B FEE UM 49 13 10
pug/mL F=olA LPS H7F9F A .
g/mL EXoA LPS H7Ftol HlF 938 =& EuES Ht)
(Fig. 5(B)). Lee (20091 wWZw Raw 264.7 AEd
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Fig. 5.

20
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>

cd
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0
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Effects of Sargassum horneri extracts on nitrite

production in LPS-stimulated peritoneal macrophages
from mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

24 means with different superscripts are significantly different (p<0.05).
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3-2. A M X2 TNF-q, IL-6 2 IL-1B cytokine #H| %

TNF-q, IL-6 ¥ IL-1B cytokine< &8s 2] Aol A ]
= UEAHd FASA cytokineoZ 7] WAWZ] glo]
&S o (Tsuru et al., 1983). TNF-a& FTHIAIAZ &
Azr THAEE T3 cytokineo]™, EE IL-6+= BAIEY
stE @A 3r 7] BHAIXE AAJAAZE #8351 cytokineo 2 4
At EE -1+ =4 A5e "olsty 3 dyAEd 2§
st wiEgre] HaS wisfste RWEAe] #dS A=
cytokine®]tH(Chae et al., 2007). wtebr JAJo] Hxjut o ek o

oy

5 FEEo AMES TNF=a, IL-6 2 IL-1B cytokine? #H]9

i

-

Q
a1

r
of
)

Wy R
mlm
2

i

2L

oA FF= MAA Lotrrl ) w22 Ry2e 54
A Ml LPS, PBS, o] Eahk &2 ¥ & FEws 37T

sto] mj et 5 HAAME WA S FAete] TNF-a, IL-6 #
IL-1B9) EHlE <
1oAY, AAe] BEA JerE FEE "7 45, 109 100
pg/mL FEel4 TNF-a 2 IL=139] &H[%Fo]l LPS A7t vl3)
old o2 s thFig. 6;-8(A)). IL-6 0|5 gk Ajo] w ik
NEE FE& Hrd e sE gEHoz Hrss FFS B
100 pg/mL s %04 1162 pg/mL= 71 W& Enl=Fs B3
G(Fig. 7(A). o8t A= LPSE 935S fFEst g Ao
Ishige okamurae °|ee FE& uf]
IL-6 2 IL-1B&HZFe] A A3(Kim et al., 2009)9} d |35,
Gelidium amansii €= FE=E| 7l 98] TNF-a, [L-6 %
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IL-1B8¢ 8|7} aydoz A= Avte= 23 (Choi et al., 2009)
o} fFAFsEAATh Aol Bt B FEE AUl A, BE "I}
EXolA TNF-a % IL-1B9] #EH|Zo] FoHQl zo]l& Holx| &
*%om(Fig. 6, 8(B), ®WHH, IL-6wHFS EE H7bsZolA LPS
A7boll vls) frelA o s Ak thFig. 7(B)). ol#g A= &
AF7HE 8 FEEY Fdsadd gt A4 Kwon et al,

2 23k wbA TNF-a2] 4]
F2 Wsb vk A7Ade vus] = o, Aol mAN E
FEEo] IL-69 &Hlo #&ste JAAE SolHor A,
TNF-a ¥ IL-189 ®Hld= FeS uAA-¢= Aoz Aladr)
T3 e B FEENA FAFA cytokined] EH|Fo] Aol

O]—

FEE FEYE= &l wel TNF-q¢ #H°|%

2 uFo & ou), AE Fi, FE R

F Byl the Aom s, B0 2A

Pt
[JE —lN'
i
oo
=
=
s
o
ot
o2

4 7leedE e g ds AR TthEd,
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Fig. 6. Effects of Sargassum horneri extracts on TNF-a
production in LPS-stimulated peritoneal macrophages

from mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

a-c

means with different superscripts are significantly different (p<0.05).
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Fig. 7. Effects of Sargassum horneri extracts on IL-6
production in LPS-stimulated peritoneal macrophages

from mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

4 means with different superscripts are significantly different (p<0.05).
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Fig. &.
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Effects of Sargassum horneri extracts on IL-183
production in LPS-stimulated peritoneal macrophages

from mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.

"¢ means with different superscripts are significantly different (p<0.05).
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3-3. HAAE F4%

Aol Bk oehe W B FEE Ut 93 TNF-q, IL-6 %
[L-1B cytokine B NO #H]%o] a7l AEAE] & F3FIA]
dotr 7] £l 1, 10 2 100 pg/mL §=¢] Fgo] Eapgk o
2 B FEES s wige §, MTT assays AAI8HATH
71 A% 1-10 pg/mL §%e] BAo] B oflghgy FEE HIM
o OAAE FA Tl FHITH fFHQ ApolE Kol rsktt
(Fig. 9(A)). Aol AN & F5E H7Fe 4%, 2E 37t &
oA XA FAFo] FHTbTel vl felHow Frhekle
™, 53 103 100 pg/mL &

HoH(Fig. 9(B)). ol¥ #AF& HesE FEES
of Wit S ul, Fo]HQl Ao]lE HolA otrhE 174 H(Baek
et al., 2009)%} dAstH, ERNEG & F== 7k o A=
o] F2%5o] i F71eAtE Bal(lee et al, 2009)¢F frAlSHH

o] Ax= Fall BAol EARE oEE Bl & FEa AEFA0]
2
- Y

g
i
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Proliferation Index
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Fig. 9. Effect of Sargassum horneri extracts on the prolifera

—-tion of peritoneal macrophages from mice.

(A): Sargassum horneri ethanol extract, (B): Sargassum horneri water extract.
Proliferation index = sample O.D/control O.D*100.

3 means with different superscripts are significantly different (p<0.05).
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NC PC A

After
shaving
(A)

1 week

®)

2 weeks

©

\ y w;;,::r'
Fig. 10. Effects of Sargassum “homen ethanol extract in atopic
ik
dermatitis— hkenskan 1e31ons mice. f.-gkg,‘ﬁ“

el s 1"
Negative control(NC): untreated; .fosmve tr‘g)ntr&t(ISC'}n DNCB and vehicle and A:

DNCB and Sargassum horneri ethanol extract
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Fig. 11. Effects of Sa.rgassum hor. .r1 water extract

dermatitis= hké-‘“gﬂ % sions mice. 5% t}é}
PoIi%ont&‘dl’(ﬁ%} +"DNCB and vehicle and

A: DNCB and Sargassum homerz water extract.
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4-2. 9| ZAA X9 IFN-y ¥ IL-4 cytokine £H]
olEy] JHEAL dY27] T4 sy, dgEgHdoer T X, &

AT, VAR 5 ohke XS] oa) W fow LA 9

ot

o 2 FAAE Th 2 Ax7F @Hdsk= IL-4, IL-5

cytokine % #&=3+ IgES] AJA4ko] ofEy I R9] o] glo] = 9
doz BIHFATHLeung, 2000). AT FH ofEy I H I W
Qg]lell #E A7 @ds] JNPEUA FA7|ek v 7]
o= W7l Zol7b Aol WAL tHLeung et al,

2004; Sehra et al., 2008). 5737] HWAAME LS AAS T A

.

X7} IL-4, IL-5 2 IL-13 cytokine< #H|3F naive CD4+ T Al
X7} Th 2 Ax=2 E3}stEE Z4sla, B AXY s3A3S 72
st IgEY AdS 7M7Y _Es 3 FREAE SHAA &
A HAES FUAZI IFN-y % [L-12¢ 22 Th 1 ‘type?
cytokines& ZrAAIZITh Hbgl2 ¥R 7] HEeA = [FN-y % [L-12
cytokineo] w747 W "HA FFe] F7tsirt. whAd Y] W
M A Ee ZEAE SAE =), ol g dwe] AL Th 1
AFEA EHlE [FN=yo ol P AL SR8t =
Fasol ¢Jaf €3t drt. IFN=y+ I[L=12 sl Aiko] Fxl= o
WAAES EAststal Th 2 Alxe S5 AT FAl Th 1

Ao B3E 2XForN, IS frdts o3 IS 5
= Aow ddx dtH(Abbas et al., 2004; Jo, 2009).
o, & AFoM= WAool EApE getE W & FEFEFo] ojH W
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cytokine &Fs SASIATH 1 A3 Aol AL qE-E FEE
879 A-$, IFN-y cytokine®] #H|Zo| positive control®} =}o]
5 HolA gFtom(Fig. 12(A)), Aol EA & F5& A9
749 IFN-y &H|Fo] 265.3 pg/mL= 804.4 pg/mL<l positive
controlel] B3] FojAdo =z Fo 7S ®WIrHFig. 12(B)). =

o] Hapuk o Ete FEHE AT IL-4 cytokined #H|HS F9
AQl 2ol & HolA ko (Fig. 13(A)), F=5 AYTY 45
[L-4%4]gFo] 40.67 pg/mL%Z 78.59 pg/mLQel positive control®]
Hla AEs] w2 ks BltH(Fig. 13(B)). ©] & Sl B o] Ayt
= FE20 dugE FE=o & 5487 R 7] ofEy ¥HY
Aol adtAds AT 43 UMY ol ek A= DNCBE et=y]
RS FEgh £ ks AgE AMEE Aol g k%29 [FN-y,
IL-4 3 IL-5 cytokine & H|FohasiiT = A2 3 (Baik, 2006)
o ALt o, S = ol F7Ql melatonin® HAFFALl oS
IFN-y 3 IL-49] EwFo] Hasiivhs 7 A3(Kim et al., 2009)
oF dXAsith. v, o] e gt Azp= oFA] [FN-yo| EH|% 571 1L-4
THE s 53 Fdu 27 AdAln-vitro)3h Hladls o, Bl
BAE olgbs F=EFE A9 IFN-y, [L-49] #H¢} & F55 A
279 IFN-y&] #H] Bkl do} 433 Ael& BT In-vitro’d

3 4
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Fig.

12.
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Effects of Sargassum horneri extracts on IFN-y
production in splenocytes from atopic dermatitis—like

Skil’l lesions mice. (A): Sargassum horneri ethanol extract, (B):

Sargassum horneri water extract. Negative control(NC): untreated, Positive
control(PC): DNCB and vehicle and A: DNCB and Sargassum horneri extracts.

a-c

means with different superscripts are significantly different (p<0.05).
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Fig. 13.
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Effects of Sargassum horneri extracts on IL-4
production in splenocytes from atopic dermatitis—

like skin lesions mice. ) Sargassum horneri ethanol extract, (B):

Sargassum horneri water extract. Negative control(NC): untreated, Positive
control(PC): DNCB and vehicle and A: DNCB and Sargassum horneri extracts.

"¢ means with different superscripts are significantly different (p<0.05).
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4-3. A9 total IgE &=

olEy] ¥RAL 71 32k 80-85%7F EH T F IgE] shafo] A
sHol o (Lee, 2000), otE¥ 3 F-FERE ofz} A2, v 52
trhar e A ol
aueg G274 Zkd o] IgEe] A 2E7HS dolE =

A t7} Wo] H ai(Ishizaka et al., 1984; Snapper et al., 1987)5 o] $k

G 2r]d Ao Fdd IgE7t Tadk o

i
tlo
off

ofo & AyelM= FAyo] AR o ehE Bl & FEE2] A7t IgE

o] &nlel WA= FEFS dotr ] A3 A9 total IgE FHFS A
SHTE 1 A3 A e] BARk o gt e Bl & FEE A g B total
[gE #H]%o] positive controlel]l Hl&l] FolHo = 7439 tHFig.
14(A,B)). Segawa 5(2008)& 33X A4 F=LE o] A% o7} [IFN-y
Bl IL-4 cytokine &H|l&= @S T4 FRhorh, [gEe] £H S &

A8 gaAAvta R, ol B Ae) Ban ue 73
o) ]

L

0] IFN-y % IL-49] g3k glo] So|40 = IgE A AAE Ao
g Al T, BHE FE 59 A% IL-4 cytokine?] #HA4E &3l IgE
o] HH]|gF e

o] A E R Ao AzHT) Web g 51 7
of

e @g FEEe MHAE Y 5T e

S BAFEh oy s Aves AWl f29 2 X3E T AAE
AT TS W, oA o= IgEY] A o] FAsthe AT A
(Yang et al., 2010)¢} ARt v FE5E2] AFFo o o3 [gE<]
FH)7) 2143 A3 (Kim et al., 2009)9+% F-AF8FA T
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Fig. 14.
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Effects of Sargassum horneri extracts on total IgE
production in sera from atopic dermatitis—like skin

lesions mice. (A): Sargassum horneri ethanol extract, (B): Sargassum

horneri water extract. Negative control(NC): untreated, Positive control(PC):
DNCB and vehicle and A: DNCB and Sargassum horneri extracts. *° means

with different superscripts are significantly different (p<0.05).
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4-4. BIZAEL FAF

MTT assays 2olgl= AZY mEZ=gole] E4-4 gA%gd
ol3te] wghMe] =84 7]Fel MTT tetrazolium2 HAHMS ==
H|=84 9] MTT formazan (3-(4,5-dimethylthiazol-2-yl)-2,5-di
—-phenyl-tetrazolium bromide)©. 2 ILA7]= g & o] &st= A
A o]t (Gerlier et al.,, 1986; Twentyman et al., 1987). MTT
formazan®] F¥=% 540 nm¢| AolA FHirE ¥Hw, o] 37t
A SAE SRS Adoldal A AT AlEY sRE Rk
of WAool BANE B FEFEO ZXT} UM F2ld n]X
TT assay= & Alst3tt. DNCB=
olEy IEHE gt vhg-Zo 253 F Aol B dgeE
E FEES A &, uFAEE Fe gt MTT assays A
Alstaitt. 1 Axk Aol HARE ofjts =2 E AT H|FAE
2%l o 50% T7FesleH(Fig. 15(A), & F=& A 4
- negative control?} fAF8l & B TH(Fig. 15(B)). °ol& 3l

DNCB % Aol Exut o ehs 5

rlr
o
o
=2
=
o
i

o
L
s
~N
)
ol
=T

AR SATd 2 dF= uAA e A= E 5 ABH
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Fig.

15.
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o
Effects of 112aSS ¢ on the
proliferation of splenocytes from atopic

dermatitis—like skin lesions mice. (A): Sargassum horneri
ethanol extract, (B): Sargassum horneri water extract. Negative control(NC):
untreated, Positive control(PC): DNCB and vehicle and A: DNCB and
Sargassum horneri extracts. Proliferation index = sample O.D/negative control
0.D*100. *® means with different superscripts are significantly different

(p<0.05).
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3-1.

3-2.

3-3.

Wgol Baput o ets FEE HIto el thAAES TNF-q,
IL-6 % IL-1B cytokine?] #H|7} fodoz 7HA4sll o,

2 FZE9 AS$ TNF-a ¢ IL-1B cytokine?] #n]o] & <

4. BAo] BAR FEE9| OBy IEQ A a7}

4-1.

4-2.

HAyo] BkHE ety Wil FEE =X 1Y A, positive
controlell HI3[ 7} 1z T FAto] AdE A
T4 A, FHko] v ZAstSlt

FAol At olgE FE= Ao 49, IFN-y3%} IL-4
wH] &l positive controlét 92 Q1 zto]E HolA Uttt
Wb B =55 Ay positive controlel] B3] [FN-y<

Bujgko] 60% AL 7HAastglon IL-4 Euj=e oF 50% A
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4-3. Aol EAt dgkE B = FEE =X o 94 IgE &

Hlgko] ok 25 80% AX 7A3FAT.
4-4. YAl BAE o ghE AT HIFAME F25e] °F 50%
7hstolom, & FE= AT 4 negative control®}

Apshed e,

_55_



}‘l_',
ki
el

I3
R s

Abbas, A. K. and Lichtman, A. H. 2003. Cellular and molecular
Immunology. 5th ed. WB Saunders Company, Philadelphia, USA.
31-32, 247-269, 285-288, 303-308, 432

Ahn, J. Y., Im, L. R., Park, J. H., Kim, D. K. and Lee, M. Y.
2009. Effects of Rdaix water extract on development of atopic
dermatitis in BALB/c mice. Kor. J. Pharmacogn. 40(3),
218-223

Arellano, F. M., Wentworth, C. E. and Arana, A. 2007. Risk of
lymphoma follwing exposure to calcineurin inhibirors and
topical steroids in patients with atepic dermatitis. J. Invest.

Dermatol. 127, 808-816

Baik, Y. H. 2006. -Salviae - miltiorrhizae root inhibits atopic
dermatitis in the DNCB(dinitrochlorobenzene)-induced atopic

dermatitis Nc¢/Nga mice. Kyungwon university DS thesis 1-39

Baek, S., Choi, J. H., Ko, S. H., Lee, Y. J., Cha, D. S., Park, E.
Y., Kang, Y. G. and Jeon, H. 2009. Antioxidant and

_56_



anti—inflammatory effect of Nardostachys chinensis in IFN-y
/LPS-stimulated peritoneal macrophage. Korean J. Oriental

Physiology & Pathology 23(4), 853-859

Broide, D. H. 2001. Molecular and cellular mechanism of

allergic disease. J. Allery Clin. Immunol. 108, S65-S71

Cha, S. H., Lee, J. S., Kim, Y. S., Kim, D. U., Moon, J. C. and
Park, K. P. 2010. Properities of fucoidan as raw materials of
water—holding cream and ceosmetics. Koran Chem. Eng. Res.

48(1), 27-32

Chae, S. Y., Kim, M, J., Kim; D. S., Park,J. E., Jo, S. K. and
Yee, S. T. 2007. Effect of Asterina pectinifera extracts on
the activation of immune’ cells. J. Koeran Soc. Food Sci. Nutr.

36(3), 269-375

Cho, K. J., Lee, Y. S. and Ryn, B. H. 1990. Antitumor effects
and 1mmunology activity of seaweeds toward sarcoma-180.

Bull. Korean Fish Soc. 23, 345-352

Cho, Y. J. and Ahn, B. J. 2008. Anti-inflammatory effect of

extracts from Chenogmoknosang(Morys alba L) in

_57_



lipopolysaccharide—stimulated Raw cells. J. Korean Soc. Appl.
Biol. Chem. 51(1), 44-48

Choi, S. Y., Kim, S. Y., Hur, J. M., Shin, J. H., Choi, H. G. and
Sung, N. J. 2006. A study on the physicochemical properties
of the Sargassum thunbergii. Korean J. Food & Nutr. 19(1),
8-13

Choi, M. S., Kim, E. K., Lee, H. S., Kim, S. K., Choi, H. M.,
Park, J. H., Han, J. B., An, H. J., Um, J. Y., Kim, H. M., Han,
A. R., Hong, M. C., Bae, H. S. and Min, H. [. 2008. Inhibitory
effects of  Saururus ~ chinensis(LOUR.) BAILL on the
development of atopic dermatitis—like skin lesions in Nc/Nga

mice. Biol. Pharm. Bull. 31(1), 51-56

Choi, W. S., Kim, Y. S., Lee,»S. H., Chai, K. Y and Lee, Y. H.
2009. Anti-inflammatory -effects of Gelidium amansii in Raw
264.7 macrophage. Korean J--Oriental Physiology & Pathology
23(3), 679-377

Choi, H. J., Kil, J. H., Bak, S. S., Kong, C. S., Park, K. Y.,
Seo, Y. W. and Lim, S. Y. 2006. Inhibitory effects of solvent

extract from seven brown algae on mutagencity and growth of

_58_



human cancer cells. Journal of Life Science 16(7), 1080-1086

Cory, D. B. and Kheradmand, F. 1999. Induction and regulation
of the IgE response. Nature 402, B18-B23

Fry, L. 2007. An atlas of atopic eczema. Gunja Press. Seoul,

Korea. 121-129

Furue, M., Terao, H., Moroi, Y., Koga, T., Kubota, Y.,
Nakayama, J., Furusawa, ~F., Tanaka, Y. Katayama, L.,
Kinukawa, N., Nose; T. and Urabe, K. 2004. -Dosage and
adverse effects “of topical tacrolimus and steroid “in daily

management of atopic dermatitis. J. Invest. Dermatol. 31,

277-283

Gao, X. K., Fuseda, K., Shibata, T., Tanakam, H., Inagaki, N.
and Nagai, H. 2005: Kampo medicines for mite antigen—induced

allergic dermatitis in Nc¢/Nga- mice. Evid. Based Complement

alternat. Med. 2, 191-199
Gerlier, D. and Thomasset, N. 1986. Use of MTT colorimetric
assay to measure cell activation. J. Immunological Methods

94(1-2), 57-63

_59_



Gross, S. S. and Wolin, M. S. 1995. Nitric oxide:
pathophysiological mechanisms. Annu. Rev. Physiol. 57,
737-769

Heo, S. J.,, Yoon, W. J., Kim, N. K., Ahn, G. N., Kang, S. M,,
Kang, D. H., Affan, A., Oh, C. H., Jung, W. K. and Jeon, Y. J.
2010. Evaluation of anti—inflammatory effect of fucoxanthin
isolated from brown algae in lipopolysaccharide—-stimulated
RAW 264.7 macrophages. Food and Chemical Toxicology

Article in Press

Hong, Y. K., Park, L. S., Jung, Y. H., Song, S. H. and Hong, S.
Y. 1998. Effect of the seaweed Porphya yezoensis extract on

triton WR-1339 induced hypercholesterolemia in mouse. Bull

Korean Fish Soc. 31, 508=515

Hong, Y. K. 1999. Biosorption and desorption of Pb by using
Sargassum horneri. J. Korean-Fish. Soc. 32(3);, 333-337

Hong, S. K., Chun, B. S. and Park, S. Y. 2001. Extraction of
pigment from sea mustard (Undaria pinnatifida) using

supercritical carbon dioxide and entrainer. J. Korean Fish. Soc.

34(3), 213-217

_60_



Hossain, Z., Kurihara, H. and Takahachi, K. 2003. Biochemical
composition and lipid compositional properties of the brown

alga Sargassum horneri. Pakistan J. Biological Sciences 6(17),

1497-1500

Ishizaka, K. 1987. Regulation of IgE synthesis. Annu. Rew.
Immunol. 2, 159-162

Ignarro, L. J., Buga, G. M., Woon, K. S., Byrns, R. E. and
Chaudhuri, G. 1990. Endethelium-derived relaxing factor

produced and released from artery and vein is nitric oxide.

Proc. Natl. Acad. Seci. 84, 9265-9269

Jung, B. M., Ahn, C. B., Kang, S. J., Park, J. H. and Chung, D.
H. 2001. Effects of Hijikia fusiforme extracts on lipid
metabolismand “liver - antioxidative enzyme activities 1in

triton—induced hyperlipidemic rats. Korean J. Soec.” Food Sci.

Nutr. 30, 1184-1189

Lee, S. J. 2010. Lipase and a—-amylase inhibitory activity of
sargassum thunbergii extracts. Pukyoung national university

MS thesis 16

_61_



Katayama, S. and Mine, Y. 2006. Quillaja saponin can modulate
ovalbumin-induced IgE allergic responses through regulation of
Th1/Th2 balance in a murine model. J. Agric. Food Chem. 54,
3271-3276

Kim, B. A., Kim, M. S., Kang, B. M., Byeon, S. H., Park, 1. H.,
Park, J. H., Jung, J. W., Ahn, E. M., Jung, H. A., Jang, J. H.,
Bae, Won., Lee, H. Y., Choi, P. N. and Park, C. I. 2008.
Inhibitory studies of Hwangryunhaedok—-tang on development of
atopic dermatitis in Nc/Nga mice. Kor. L. Herbology. 23(2),
59-65

Kim, J. Y., Lee, . K., Son, M. W. and Kim,; K. H. 2009. Effects
of orally administered 'Actinidia arguta (Hardly Kiwi) (fruit
extract on  2-chloro—-1,3,5-trinitrobenzene—induced @ atopic

dermatitis—like skin lesion in- Nc¢/Nga mice. J. Medical Food

12(5), 1004-1015

Kim, M. M., Rajapakse, N. and Kim, S. K. 2009.
Anti—inflammatory effect of Ishige okamurae ethanolis extract

via inhibition of NF-kB transcription factor in raw 264.7 cells.

Phytother. Res. 23, 628-634

_62_



Kim, Y. Y., Lee, K. W., Kim, G. B. and Cho, Y. J. 2000.
Studies on physiochemical and biological properties of
depolymerized alginate from sea tangle, Laminaria japonicus by

thermal decomposition. J. korean Fish Soc. 33, 393-398

Kim, Y. M., Kim, D. S. and Choi, T. S. 2004. Anticoagulant
activities of brown seaweed extracts in korea. Korean J. Food

Sci. Technol. 36(6), 1008-1013

Kim, Y. M., Choi, Y. S. and Park, J. H. 2006. Purification and
chemical characterisation of laminaran from Eisenia bicyclis in

korea. Korean J. ‘Soc. Food Sci. Nutr. 35(1), 78=86

Kim, T, H., Jung, J. A., Kim, K. D., Jang, A. H., Ahn, H. J.,
Park, Y. S. and Park, C. S. 2009. Melatonin 1nhibits the
development of 2,  4-dinitrofluorobenzene—-induced / atopic

dermatitis—like skin-lesions in NC/Nga mice. J. Pineal Res. 47,

324-329

Kumazawa, Y., Mizunoe, K. and Otsuka, Y. 1982.
Immunostimulatig polysaccharide separated from hot water of
angelica acutiloba kitagawa(yamato tohiki). [mmunology 47,

75-83

_63_



Kwon, H. S., Shin, H. K., Kwon, S. O., Yeo, K. M., Kim, S. M.,
Kim, B. N. and Kim, J. K. 2009. Antiinflammatory effect of
aqueous extract from red pepper in lipopolysaccharide induced

inflammatory responses in murine macrophages. J. Koeran Soc.

Food Sci. Nutr. 38(10), 1289-1294

Li, Y., Lee, S. H., Le, Q. T., Kim, M. M. and Kim, S. K. 2008.
Anti—allergy effects of phlorotannins on histamine release via
binding inhibition between IgE and FceRIl. J. Agric. Food Chem.
56, 12073-12080

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

in mouse macrophage. J. Korean Soc. Food Sci. Nutr. 29,

342-348

Lee, H. S., Suh, J. H. and Suh, K. H. 2000..Preparation of
antibacterial agent from seaweed extract and It's antibacterial
effect. J. Korean Fish Soc. 33, 32-37

Lee, H. R. 2000. Atopic dermatitis. Korean J. Pediatr. 43(9),

1162-1167

_64_



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

and extrusion processing. Food Sci. Biotechnol. 18(5),

1124-1131

Lee, S. G. 2009. Anti—inflammatory effects and cytoprotective
effects of Smilacis chinae radix. Korean J. Oriental Physiology

& Pathology 23(1), 57-62

Leung, D. Y. M. 2000. Atopic dermatitis: new insights and
opportunities for therapeutic intervention. J. Allery Clin.

Immunol. 105, 860-876

Matsukawal, R., Dubinsky, Z., Kishimoto, E., Masaki, K.,
Masuda, Y., Takeuchi, T., Chihara, M., Yamamoto, Y., Niki, E.
and Karube, 1. 2004. A eomparison of screening methods for

antioxidant activity in seaweed. J. Applied- Phycology 9(1),
29-35

Moncada, S., Palmer, R. M. J. and Higgs, E. A. 1991. Nitric
oxide: Physiology, pathophysiology and pharmacology. Am. So.

Pharm. and Exp. Rherap. 43, 109-142

_65_



Mosmann, T. R., Cherwinski, H., Bond, M. W., Giedlon, M. A.
and Coffiman, R. L. 1986. Two types of murine helper T cell
clone. Definition according to profiles of lymphokine activities,

I., secreted proteins. J. Immunol. 136, 2347-2357

Mishell, B. B. and Shiigi, S. M. 1980. Selected methods in
cellular immunology. 1th ed. W. H. Freemanan. Sanfrancisco,

USA. 4-27

Sakai, S., Akiyama, H., Harikai, N., Toyoda, H., Toida, T.,
Maitani, T. and Imanari, T. 2002. Effect of chondroitin sulfate
on murine splenocytes sensitized with ovalbumin. Immunology

Letter 211-216

Sangeetha, N. K., Bhaskar, N. and Baskaran, V. 20009.
Comparative effects of [-caretene and fucoxanthin on retinol

deficiency induced oxidative stress 1n rats. Mol Cell Biochem.

331, 59-67

Sator, P. G., Schmidt, J. B. and Honnigsamann, H. 2003.
Comparison of epidermal hydration and skin surface lipid in
healthy individuals and in patients with atopic dermatitis. J. Am

Acad dermatol. 48, 352-358

_66_



Seo, Y. W. and Yoo, J. S. 2003. Screening for antioxidizing
and tyrosinase-inhibitory activities of the extracts of marine

algae from Busan coastal area. Ocean and polar research 25,

129-132

Senagawa, S., Kuroda, H., Kaneko, T. and Watari, J. 2008.
Oral administration of a hop water extract ameliorates the
development of dermatitis induced by the periodical topical

application of a mite antigen in atopic dermatitis model

Nc/Mga Mice. Biosci. Biotechnol. Biochem.~72(4), 974-981

Sehra, S., Holbreich, M., Kaplan, M. H., Tuana, F. M. B,
Mousdicas, N., Travers, J. B. 2008. Clinical correlations of

recent developments in the pathogenesis of atopic dermatitits.

An Bras Dermatol. 83(1), 57-73

Suh, K. H., Ahn, K. H., Cho, M. C., Cho, J. K., Jin, H. J. and
Hong, Y. K. 2001. Sargassum cofusum -for biosorptiob of Ph
and Cr. J. Korean Fish. Soc. 34(1), 1-6

Snapper, C. M. and Paul, W. E. 1987. IFN-y and B cell
stimulatory  factior-1 reciprocally regulate Ig isotype

production. Science 236, 944-947

_67_



Shim, S. Y., Choi, J. S. and Byun, D. S. 2009. Inhibitory
effects of phloroglucinol derivarives isolated from Ecklonia

stolonitfera on FceRl expression. Bioorg. Med. Chem. 17(13),
4734-4739

Takano, F., Takata, T., Yoshihara, A., Nakamura, Y., Arima, Y.
and Ohta, T. 2007. Aqueous extract peanut skin and its main
constituent procyanidin Al suppress serum IgE and IgG1l levels

in mice-immunized with ovalbumin. Biol Pharm. Bull. 30(5),

922-927

Twentyman, P. R. and Luscombe, M. 1987. A study of some
variables in a, tetrazolium dye (MTT) based assay for cell

growth and chemosensitivity. Br. J. Cancer 56(3), 279-285

Tanabe, S., Kobayachi, Y. Takahata, Y., Morimatsu, F.,
Shibata, R. and Nishimura;, T. 2002. Some human B-cell and T
cell epitopes bovine serum albumin, the major beef allergen.

Biochemical and Biophysical Research Communication 293(5),

1348-1353

Tsuru, S. and Nomoto, K. 1983. Effect of PSK on specific

tumor immunity to syngeneic tumor cells. J. Allery Clin.

_68_



Immunol. 4, 215-219

Umetsu, D. T. and Dekruyff, R. H. 1997. TH1 and THZ2 CD4+
cells in human allergic diseases. J Allergy Clin. Immunol

100(1), 1-6

William, H. 2000. Official methods of analysis of AOAC
International. 17th ed. AOAC International, Washington. D.C,
USA. 17-24

Yang, H. J., Park, J.-W., Kim, H. S., Cho, S. M. and Park, K.
M. 2010. Effect of anti—atopic_allergic reaction in response to
oriental herb extracts. Korean J. Food. Sci. Technol. ' 42(1),
109-114

Yeo, E. J., Han, J. K. and Kim, Y. H. 2008. Effects of aopy
ceam—-combined with Jawoongo ointment on the .development of
atopic dermatitis—like skin-lesions in NC/Nga mouse. J. Korean

Oriental Pediatrics 17(2), 185-198
Yuhki, Y., Takaaki, H., Kawue, U., Kaori, 1. Souichi, O.,
Hidenori, S., Shoji, M., Kazumasa, 1., Horoaki, M., Nobukazu,

O., Yoshikazu, K. and Michihiro, H., 2009. Peritoneal injection

_69_



of fucoidan suppresses the increase of plasma IgE induced by
OVA-sensitization. Biochemical and Biophysical Research

Communications 387, 435-439

Yoon, M. Y. 2008. Therapeutic effects of hydrolyzed
preparation of Scutellanae radix extracts on atopic dermatitis
of Nc¢/Nga mice induced by DNCB. ptronyssinus. Woosuk

university DS thesis 23-24

ol

TRHAZR T 2010. 20083 8. 3F44 s U5 At 3-4

_70_



71 ¢

3l

oJAKY W

FA 3

KN
=

=
Ak

]
ok

A =

5] o
=
2] a2

==
kel
=

b 1w Az
9 gHel 9ol okl guto]

3l

)
fe18
S}
A%

w}-2)

37 EE Y

3 o) el gAew

T
WA g2

]

A
A
—'?
R
7

o) O
o o
o} 431
TC

S

[
Rt

1 A 7Ee] g

SEA
S

S
T

A

™
o

o]
He
R

‘\W
o
=0

!

]

=
R

)

=
73

71950l

-
T

o] HoE &7 uHl, A

]

o
=

il o7t

o

Tk

R

o =
_71_

& =g
=

o

S B
SEDES

S

Mz A

H

e,

Gl



o

H

ol
\Lr_

1oH

o

o

2y

F99 mAge] U, Aol

N

o
il
T

o
BK

B

Tor

ilin
g

N
o
o
olo
~

;OO

Gy

== Fl2AF4 ofw Y7 o] 2

o

ol

—_
fite)

A|m

B
file)
X

el

S
=]

o] 2uhol A 7Ate] w}

2]

el

—
fite)

—_
fite)

_72_



	서  론
	재료 및 방법
	1. 실험재료
	1-1. 괭생이 모자반 
	1-2. 마우스 
	1-3. 시약 

	2. 추출
	3. 일반 특성 분석
	3-1. 일반성분 분석 
	3-2. pH 및 색도 

	4. 알레르기 억제 효과 측정 - In vitro
	4-1. 알레르기 유발
	4-2. 비장세포의 분리 및 배양
	4-3. 비장세포 배양액의  IFN-γ 및 IL-4 cytokine 분비량 측정 
	4-4. 비장세포의 IgE 분비량 측정
	4-5. 비장세포의 MTT assay 

	5. 염증 억제 효과 측정 - In vitro
	5-1. 대식세포의 분리 및 배양
	5-2. 대식세포의 nitric oxide 분비량 측정 
	5-3. 대식세포의 TNF-α, IL-6 및 IL-1β cytokine 분비량 측정 
	5-4. 대식세포의 MTT assay 

	6. 아토피피부염 억제 효과 측정 - In vivo
	6-1. 아토피 피부염 유발 및 시료 처리 
	6-2. 아토피 피부염 증상 관찰 
	6-3. 비장세포의 분리 및 배양 
	6-4. 비장세포 배양액의 IFN-γ 및 IL-4 cytokine 분비량 측정
	6-5. 혈청의 total IgE 함량 측정 
	6-6. 비장세포의 MTT assay 

	7. 통계처리 

	결과 및 고찰
	1. 괭생이 모자반 일반 특성
	1-1. 괭생이 모자반 일반성분 
	1-2. 괭생이 모자반 추출물의 pH 및 색도

	2. 괭생이 모자반 추출물의 알레르기 억제 효과 - In vitro
	2-1. 비장세포의  IFN-γ, IL-4 cytokine 및 total IgE 분비량 
	2-2. 비장세포 증식능 

	3. 괭생이 모자반 추출물의 염증 억제 효과 - In vitro
	3-1. 대식세포의 nitric oxide 분비량 
	3-2. 대식세포의 TNF-α, IL-6 및 IL-1β cytokine 분비량
	3-3. 대식세포 증식능

	4. 괭생이 모자반 추출물의 아토피 피부염 억제 효과 - In vivo
	4-1. 아토피 피부염 증상
	4-2. 비장세포의 IFN-γ 및 IL-4 cytokine 분비량
	4-3. 혈청의 total IgE 함량 
	4-4. 비장세포 증식능


	요  약
	참 고 문 헌


