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<APd 2> THFEE BA 43 FET &5
(D Ax5Y4 A

A

A

Ao A8 MNEFE 5 A EFSY(KCLB, Seoul, Korea)oll A EHoFwrol ARg3ttt. zZF AIEFE 10
latedl A wjFsle] 15:de 2-33] At en, wx= 10% FBS wiAE /-3t AAAE o853

cm well p )
o AEFE FE 95%, 5% €02, 36.5C= e wjdrldlA wjFstdon, wAE 29 @ 4 agagic

ol FEEL HIESAL RAN264.7 cellZ A3ttt 5 AlE w8 ZEF2Tol sj3k RAW264.7 cell
2 10% FBS7} SF%¥ Dulbecco's modified Eagle's Medium (DMEM) wjX]= wj< 5}033} 1x104 cells/welld] &
=% 96 well plateol]l #F3FaL, 24A7F §<F 35C, 5% 95%, C02, 5%= ZAFE C02 wid7|olA wlFstsitt.
A2 wiAe] N85 HFE v%7F 0.1, 1, 10, 100 2 200 pg/mLo] H =% =o] NEFo] A F 24A%F
Bt wlgsiAdtr. AxFe AEES SAshr] Y8 MIS AlSRS ©] 83+ microplate reader (Molecular
Devices, VersaMax ELISA Microplate Reader, USA)E 490 nmollA] &F=E =As}tt. AEQ BEES A=
E Al &2 gzl uinjg A5 Mo FFER ZAISHGIT.

HAAZD GAGY P9H FEE 0.1, 1, 10, 100 2 200 pg/mLE RAW 264.7 cell lineo| 718 T A3ze] o
3t 548 UEE 7S SASAY. SHAT Ve P A MEdd ggk 5442 YERA] gkttt

il

i 2

<HE 2> 24A7F MEAA F RAW264.7 AEFO] NE=A A3

AE 5= (pg/nl) AE =L (B)
Control 100.0+ 4.0
GAG 0.1 102.3+ 2.8
1 101.2+ 4.4
10 107.1+ 2.9
100 109.3% 2.7
200 100.2+ 2.3
GAG: TSM 0.1 96.6+ 2.8
(1:1) 1 99.4% 2.5
10 105.4+ 2.5
100 104.0+ 2.0
200 102.3+ 3.5
F 0.1 99.9+ 4.5
1 91.7+ 8.4
10 107.7+ 1.5
100 109.5+ 2.4
200 109.2+ 4.4
GF 0.1 102.6+ 3.4
1 107.1+ 4.4
10 104.6+ 2.4
100 110.2+ 2.5
200 109.5+ 2.5

GAG: Z8] ZA ] =ZF 2] ZH(glycosaminoglycans), TSM: &% w94 F=%E(Tongyeong seamustard extract), TF
29 udy Z3o)d(Tongyeong seamustard fucoidan), GF: 7] w97 Z 3ol (Gijang seamustard

fucoidan).

(2) Nitric oxide (NO) AAZE FA

RAW264.7 AIEFZ 96 wellol =F3 3 ME7} v oF 70~80% HEES HS wi7bx] wjdstsict. gz =
T AR HAETE, Y8 dxTeEE QE%Q AM7reto]l = (lipopolysaccharide, LPS)E 1 pg/mle] %2 A
gt AlgdTelE g vz w29 LPSSF @A Az HE w%7F 0.01, 0.1, 1, 10, 100 2

o
200 pg/mL7b HEF A, AR 'M T 2407 Feh M stk NO AT Griess AloFOo.R FA 3}

P
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A}, Griess Al 5% AAREMNo] 1% sulfanilamideE Yil 0.1% naphthylethylene diamine
dihydrochlorideE 410 WEAT. Yol w3t Alxo] A5 50 pulE 96 well plateo] 3t of7]d
Griess A12F 50 pl1& 713l 158 &<t A-2o|A W-EAIZl & microplate reader (Molecular Devices, VersaMax
ELISA Microplate Reader, USA)E o]&3}o] 540 moll A FFEE F Xq’S}OiE} NO A el Wk A=E A
ShA] &S tiZare] NO A2l tidk Als Aeahe] N0 B Fo s BAIET

Nitric oxide (NO)& LPS9} 22 A=5E4d] o3 &dste diAAx
HA-ES wilele o= ¢ Aok, WAREE GAGS WS A=
lipopolysaccharide(LPS)E o] A2]3le] LPSE d5S FEd &, RAW264.7 cell lineo® AJAJ=e] W3}
SAsAct. 449 FEE2 0.1, 1, 10, 100 2 200 pg/mL =2 A 3P hx9} v HE
LPSE NO AT 954 AlEFRRISY S FEste B4R g5 AR AMedr).

°

LPS % ARE ALISA B DTS 0 B W8P D, Y LAY wAAA Dok TR
GSDS Aol E 200 pg/nl FEAM N0 NI 22 61.3%, 68.082 Lhebgeh. 1elm WAAA GAG
o B U7 e BOSWE 112 S 200 pe/il TANE FAF E5E AT,

Ty WARAANA FE - AAS GAG, TF(ZEF mgF oA LA fucoidan F=E) 2L GF(71# m g F A
AolA fucoidan FEE)9 ZF LPS 1 ung/mLet 79 A3 NO A A E&xE Jebuigder. dwkzel N &
e P otE FoAY TS dAlEte 9 s ek A 2o &, R Hol W AAEA

[e)
py
[e]

2] 0 71 7| % 3o},

KeN
=

(3) PGE2 AZF =54

PGE29] =72 Prostaglandin E2 EIA KitE Cayman Chemical Company (Ann Arbor, Michigan, USA)elA —-ujjs}
of ARgatgion, 54 W AxIAFe] FAWHO wel JZegivk. =, RAN264.7 AlEl X FEES
0.1% LPS9} &7 1, 10, 100, 200 pg/ml == 24A7F A3 5 AE wjd A5NE PGE2 SHo A
sl =dl, MlYNS goat anti-mouse coating® 96 well plateol] Z+Z} vjFdS 50 pL® 29 (loading)3sFd
t}. oy7]e primary antibody solution 50 uLg} PGE2 conjugate 50 pLZ Z7}3le] 4TColA 18A17F FoF HH-3-

o

O

AlZ1 & Washing buffer® 53] 4|2 3 % Ellman's reagent< 200 uL & ] #]3sle] 60~90E-7F wutald A

S AIZ %, 405~420 nmell A FFEF %Xé sHATH.

Cyclooxygenase (COX)-20l 23t YA E PGE2E AS5WH-gol Wt 0k 53 9 535 53 22 3439 ¢
lojt}. ¥k ol PGE2v= Ao HES EFe thet AARESl oA AEEdelY T g Fo
24 2% Anel i o] gofdtt. webA fucoidan EFEFE I M9 fucoidan FEE©] PGE2 A4l
o3 P WA =AS Frely] 9Jste] LPSE FrEE RAW264.7 AlFEoA el dF YA PGE2 A Al
s A4S A3H(E 6), HETE AFEE fucoidan FFFS 7H2F 10, 100 pg/ml F=olA 71.7%, 38.0%%
SEZS7H weh PGE2 S oAlshE o yetwth 99 2 & A=l GSMH TSN 1 pg/ml s %=
M GAlaHE 4o, 100 pg/mb 2 200 pg/mL FZANA 72y 77.9%, 77.9% 2 49.1%, 56.9%% e}
TE oEH o PGE2 AAES odAlEtE S FIE = ATk, g, AME uoA AAdE FEe] NOE C0X-2
S FHUAA PG o S FEste] d5ReS AshalvlE Ae® %EV% ATt

Z 3
<E 3> AZ AR 24A17F 3 RAW264.7 MIEFS NO A
Sample concentration (pg/mL) NO production (%)
Control -
+ LPS (1 pg/mL) 100.0+ 3.5
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GAG

GAG:TSM(1:1)

TF

GF

GSM

TSM

+ LPS
(1 pg/ml)

0.1 103.0+ 4.8
1 106.7+ 4.6
10 106.6+ 2.6
100 108.7+ 4.8
200 99.9+ 8.7
0.1 119.6£ 3.0
1 122.3+ 1.3
10 122.9+€ 0.9
100 96.2+ 3.5
200 76.5+ 4.3
0.1 113.1+ 1.6
1 113.1+ 1.7
10 104.3+ 8.0
100 102.0£ 3.7
200 135.3+ 1.3
0.1 120.9+ 1.9
1 118.4+ 2.3
10 120.9+ 2.1
100 116.0£ 0.5
200 139.1+ 9.5
0.1 119.7+ 6.0
1 116.0£ 3.7
10 118.6+ 3.1
100 107.1+ 1.4
200 68.0f 3.1
0.1 116.4£ 5.5
1 113.5+ 2.6
10 112.3+ 6.1
100 92.0+ 5.8
200 61.3+ 6.2

LPS: A At} A (lipopolysaccharides), GAG: =] ZAY]

Faolek, GM: 71 mST] FEE, TMEF v FE2E.

L_‘:Lﬂ
=

X 4

7

gl

, TR:Ed w9

<¥{ 4> RAW264.7 cellellA] PGE2 o 9]¢t FFo|ttz} FEE9 A&/

Sample concentration (pg/mL)

PGE2 production (%)

Control + LPS (1 pg/mL) 100.0+ 9.2
Fucoidan + LPS 10 71.7£ 11.1
(1 pg/mb) 100 38.0+ 10.4
GSM 1 93.6x 15.4
10 98.5+ 6.3
100 77.9% 14.6
+ LPS 200 49.1%+ 13.3
TSM (1 pg/nl) 1 90.1% 9.4
10 97.9+ 15.7
100 77.9% 5.7
200 56.9+ 7.9
LPS: A AT A, GSM: 717 w7 F55, TM: 9 799 F5=

<Add 3> olEd Af A5 43
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[0099] (1) HaCaT cell ¥ 2 AEFF
[0100] xﬂ;z%qzs o17F Fu] A|FEFQ HaCal cell® FQstdrt. =, AE wjgg ZopaTo] vjokst HaCaT AEF
ml vHoz AE2 Zaadgoa woluo] AMetda, AEE 10% FBS7F 3H5-¥ DMEM ®jA = Hjokaled

U‘r HaCaT AMEFE 1x104 cells/well?] HEE 96 well plateol] EF3laL, 24A1%F %<k 35T, 5% 95%, CO2
5%2 ZAE 002 Wl oA et AMEE HiXo] ANES HF F=7F 1, 10, 100 ¥ 200pg/mLo] HE=
ol MEFo] AHE 3 & 24A17F Fob wjdEdtt. AlEF AEES A5 s NIS AeFE o] &35

microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)E 490 mmolA] THE=E =
Aottt ME AEES ARE AHYshA &2 iz diud A8 AT FFE=2 AT
[0101] 2+ A A A EF0] HaCaT cellS 10% FBS7} &% DMEM wj=|ol A wiokdted 12 well plated] 500 pL® 233t

. M E7} viebe] oF 70~80% AEE 9S wj7hx] wjEth. AZE wiHe AEE HE Ex7l 0.1, 1, 10,
100 2 200 pg/mLo] HEE =o] AEF A ste] 8AIZF vlY F KRB (Krebs-Ringer bicarbonate) buffer
(115 mM NaCl, 4.7 mM KCI, 1.2 mM MgSO4, 1.28 mM CaCl2, 1.2 mM KH2PO4, 25 mM HEPES, 8.4% NaHCO3
(wt/vol), 1 mg/mL BSA, pH 7.2)2 wpFo] FJvh. 2A13F < F=3 & Z47F] wellZ2HH KRB 4S5 43
3tal, 22 KRB 2] inflammatory cytokines$l TNF-a (eBioscience, San Diego, CAUSA)$} IL-69] =%
ELISA Kit2 ZH3} ).

[0102] (2) Inflammatory cytokines A% =34
[0103] TNF-a, IL-6 A= ELISA kit (eBioscience, San Diego, CA, USA) & o]&3lo] v o] FHAH3At}.
Z} wellol capture antibodyZ 100 uL% E—?é}ﬂ 4°C°ﬂ/\1 overnight 3 % Assay diluentZ 200 ul® 7}3}
o 1A1ZF Feh Aol A HJ%A]L F HaCaTolA %% FZ, KRB €9 @ FFE4 100 pLE kst 243

ot AL A "SI, 1 & 7} wellol detection antibody 100 pLE 7}sle] 1A]7F B¢ A Lo A HH-EA
7131, Avidin-HRRS 100 upl 7}ted 308 H<F ALo|A wkS3sln). ok zb @Avic} wash buffer (1xPBS,
0.05% Tween 20/DIW) & 53] AT § thg SAE APaglom, haielA covers 29 haelA whga3iTt.
npxjgto 2 7]d gHS 100 plA 71ske 158 &9t WESAIZL &, stop solution (2 N H2S04)S 50 pL A2
3led microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)ZE 450 % 570 nmell A
W}

FHEE SY5a

[0104] (3) =44
[0105] Zolvty} 2ZEo] dEjx] IA FE5S Uolry] 93 A 59 AlolEFICICl INF-a P IL-6 AAES oF
olr 7] £)3}e] HaCaT cell lined] H=+F HF%Z 0.1, 1, 10, 100 2 200 pg/mL=Z 3t A az=E A3 4
=3 7, 87 . gx2TE ALE TFo|wke] AL %7} 0.1, 1.0 pg/mLolAE INF-a Ao 747t
50.1%, 42.3% SAEAL 10 pg/ml o]AolE INF-a AL W37} g}, o)¢s v E 2589 A9,

3k 2=

= 1T

AT, 2P 16 AY AAENE SHT A3, dETR AE Faolwe] AN s
Aol SRHA ashs RO 100 pe/l FEolA 28.3% oAttt WAYE GAGSE 9] FE 8
A9 16 AHFE FEAb woldel weh 4¥Tel F43 Frkshs Ao vukd. 3 BAEE GG
29 INF-a % IL-6 A4%e] o 2.4-4.3u) F7bskednh,

o] -
YARE GAG, PHT] a2 = T B ARAdA = Skl wet INF-a ARl S7bske Ae 2}l
= R
U ==

[0106] aey g A B A ARE Aol vlasy, A2 Ade] B W] @I mati sy el AF 3
7F GAG:TSM(1:1) 7-5 AH&sl7] Al&d FHE = 7heesol glolxal, &2 A= glo]l Z|3stAl A5
Athil st AEZAY vh= GE ARE RAFa Yok ol ] YA BARD] Aol Esb
Ao AN = doletA= FAAR, w7 FEE0] FHET a5 B YAAE GAZE AEAY mIt
E YEits Bas vFo] & uf AlolEFRRIS oAlshs VAR Y= dSAES AT SAld dFE A

vz

AA7E ZH O ol Aew AR,

Fo
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[0107] <% 5> HaCaT cell ujFollA TNF-a W&o o3l FHolthe] <3k
Sample concentration (ug/mL) TNF-a production (%)
Contro 100.0+ 25.3
Fucoidan 0.1 50.1+ 8.6
1 42.3+ 3.3
10 27.9%+ 17.9
100 24.1+ 4.6
200 26.7%+ 10.9
GAG 0.1 96.0+ 1.7
1 94.8%+ 0.0
10 145.7+ 37.1
100 121.1+ 4.9
200 246.3+ 6.6
GAG:TSM(1:1) 0.1 108.7£ 6.1
1 102.3+ 7.2
10 110.1+ 21.1
100 125.2+ 4.7
200 174.3£ 5.6
TF 0.1 99.4+ 3.3
1 101.2+ 5.6
10 101.2+ 2.4
100 104.1+ 14.2
200 137.4+ 5.3
GF 0.1 101.2+ 4.0
1 102.3+ 2.4
10 92.6x 3.5
100 126.1+ 18.2
200 114.0£ 4.7
GSM 0.1 104.1+ 9.5
1 119.3£ 1.4
10 112.8+ 3.7
100 117.6£ 2.1
200 113.4+ 6.2
TSM 0.1 94.8+ 3.7
1 108.7+ 9.1
10 113.4+ 4.4
100 105.2+ 1.6
200 110.5+ 3.8

[0108] GAG: 28] ZAM]) =28 ZH(glycosaminoglycans), TF: < w|d7] FTHoldk, GF: 71 wgy] FTxo|k, GSM: 7]

-
g FEE, TSN 9 vg9H FEE.

X6

[0109] <¥ 6> HaCaT cell ujFollA IL-6 & L&) th3t Fxoke] Jg
AMZE=% (pg/ml) IL-6 production (%)

Contro 100.0+ 0.3

Fucoidan 0.1 93.9£ 0.3

1 87.2+ 0.4

10 88.5+ 0.7

100 71.7+ 0.4

200 75.4% 0.3
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[0110]
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GAG 0.1 129.0+ 2.9
1 157.9+ 3.6

10 296.2+ 7.7

100 321.3+ 8.6

200 428.3+ 5.1

GAG:TSM(1:1) 0.1 270.8% 0.1
1 99.3+ 1.0

10 116.9+ 6.1

100 173.0+ 2.0

200 213.1+ 6.4

TF 0.1 109.6+ 21.6
1 111.1+ 18.8

10 107.4+ 12.3

100 113.9+ 8.9

200 130.3+ 8.1

GF 0.1 110.6+ 12.2
1 112.8+ 7.6

10 118.0+ 14.7

100 136.1+ 6.0

200 162.2+ 5.7

GSM 0.1 114.5+ 3.8
1 113.0£ 6.8

10 116.1+ 10.9

100 152.2+ 13.3

200 194.2+ 0.7

TSM 0.1 125.5+ 5.0
1 117.3+ 7.1

10 108.6£ 2.5

100 131.5+ 13.1

200 151.2+ 7.1

GAG: 28] ZAA =
F ugd] FEE, TSM: 59 nj9gH

==

TE=.
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1 hour

—dEHE

+3800 speed for 30 minute

“B0TO M 30~6087t 7t
1A ZH S0k mik

=9
EH]
1. 013 + ol
4
2. Boiling
4
3. 9 2(EE)
4
4.1/2 RN &%=
4
5 BHE2I0 2N
4
6. D197 AAFEE(35 ml)
d
7.01%H + HHIHRE 70 mg
4
B EEE FEMW S

No-1 =3 M
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(5

No-2 =X A No-2 EX =

L

No-3 =X H No-3 EX &=

g5

-

No-4 =i No-4 =X 7
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