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treating atopic dermatitis, wherein the composition has the excellent effect of
treating atopic dermatitis through the synergistic interaction of the anti-inflam-
matory etfect of Undaria pinnatifida sporophylls and the cell regenerative ef-
fect of ascidian shells. The composition of the invention is not involved in the
suppression of cytokine production. However, it is assumed that the composi-
tion has the effects of suppressing inflammation as well as regenerating skin.
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<3t 1> Questionnaire of Atopic dermatitis

[Table 1]
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11
13 (o] 13 |2FE7He e R e R e R
14 |19 |71 54 152 74 = A7) gl
1506 21 (fAol IAHS 7k |7k s o] ¢held
ERAIS S
ol s
16 = |21 |Z=skaL 7t A B A 7} v - 22 A 2 v
7he 5ol @ol Zhehekal, &
A o] 957} e A,
17 (0] |24 |Z=o] 7 AL &7 255 HH 7he wol A 9L,
2ole & 45 A ol = F A EotFeol glold
18" |50 |¥F7F Az, sol Akl |1F5-FE 7 e W nkE
7he = 7Fe = ol Akebd
19 [ |53 |TFAEZo] A7t HE 3U F 7HE o] §lol Al AL
Hkxd o] WL v -7} Rbx o] | Zke] The ek
Ax3
20190 |74 |7HE o] Ak Zell |21 X9 A7) 7} 2polA
i A Fad] A7) b sl 2
ookl
[85]
[86] <A 2> EFFESE A LY, FEFT AT 53
[87] (1) AE=SH A
[88] ol ARE-SF M L= BT Shar Al 25523 (KCLB, Seoul, Korea) ol A
—Er%h?%O} AR T 2 A S 10 cm well plateol]| A 1 9F&ko] 1522 of] 2-33]
Athsksl o, i 2= 10% FBS ¥l A& o3 A4 A1 = o83 3,
A EFE FEE 95%, 5% CO2,36.5°CE= 224 1 o F7] ol A vl &} gl .om, ul =] =
2ol 3 4 sgka}qlnt,
[89] F-Foleh FEE 0 ML 5L RAW264.7 cell 2 ER138F 1T}, <5 A 32 v &

ZoF2 o) v sk RAW264.7 cell S 10% FBS7} -+ Dulbecco's modified

Eagle's Medium (DMEM) 1] A = 1) &3} 31 T}, 1x104 cells/well2] &2 96 well

platell W73} 31, 24A] 7+ 59 35°C, 55 1 95%, CO2, 5% = 2 ¥ CO2

A F7) ol A v el Ak Al 2 w2 o] Al RE HF FE7H0.1, 1, 10, 100 2 200

ug/mLo] ¥ =5 o] A ZEol X 2] §k 5~ 2441 1F F <k vl 3 AT A 52
AEES Z43817] Y8 MTS A &S ©]-8-319] microplate reader (Molecular
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Devices, VersaMax ELISA Microplate Reader, USA) = 490 nmol| 4| 53 =&
SASATH A2 AEEL A EF A ebA] 2 o) tin] gk Al s
Aeite] FPER TASA.

[90] YAAAD GAGS MG F] F5E55 0.1, 1, 10, 100 = 200 ug/mLE RAW 264.7 cell
linedl] H7}&k & Ml 3Lol A&k 548 e« 7FE S48t 44 %
719 F 5 g Aboll A Al ti gk 540 & YERLEA] kT

[91] ¥2

[Table 2]

<3 2> 24X MEA A F- RAW264.7 A E52] A 54 Ay

AEZ 5% (ng/mL) AERBEE (%)

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(1:1) 0.1 96.6+ 2.8
1 99.4+ 2.5
10 105.442.5
100 104.0+ 2.0
200 102.3+ 3.5

TF 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

[92] GAG: = 8] A =& 8] ZH(glycosaminoglycans), TSM: &% 7| & 4
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[93]
[94]

[95]

[96]

[97]

[98]
[99]
[100]

13

5% & (Tongyeong seamustard extract), TF: &% V| < 7] $-3F 0] @ (Tongyeong
seamustard fucoidan), GF: 7|74 7| <} 7] 3 5.0] t(Gijang seamustard fucoidan).

(2) Nitric oxide (NO) B4 %] &4

RAW264.7 Al L5 96 wellol] 125231 5- A L7} nhe- o] of 70~80% 8 =&
g3 w7hA v Fek vt dlExa o e AR v aS, 8 R o Re
o] 3 3% 2] A7) o] = (lipopolysaccharide, LPS)E 1 ug/mL 2] & %2 A 2] 8} 1.
Aol = 4 dEad T ek FEo LPSet 3 Al 59 HF F7H0.01,
0.1, 1, 10, 100 2 200 ug/mL7} ¥ =5 2] 818131, A& # 2] F- 24247k &<t
W) 3k NO A A -2 Griess A &F 0.2 =4 31 U, Griess A &F2 5% 2]
ZAE-8- Nl 1% sulfanilamideE Y 31 0.1% naphthylethylene diamine
dihydrochlorideZ 4] ¢ WFE At} ¢ ol v &3k Al 3 2] A5 50 ulE 96 well
plate®l] | 3}31 o 7] o] Griess Al &F 50 ul& 7}3f 154 & 9F A 20| 4 1A 71 3~
microplate reader (Molecular Devices, VersaMax ELISA Microplate Reader, USA)=
o]-&35}o] 540 nmoll A FHE=E 54U NO Y Fe Wt A ns
A ekA] 8L vz e] NO A ol theh A5 A o] NO Ao =
A8

Nitric oxide (NO)¥= LPS¢} & A5&4
wHE = = H 2, A W vFe
HARE GAGe M A FEE YT
lipopolysaccharide(LPS)& 7o * 2] 3}o] LP S F5E3% 3 RAW264.7 cell
line = A o] Wsts S48kl 2h2he] 552 0.1, 1,10, 100 3 200
ug/mL 55 &2 A8 ek ol th 279k v s g rh(GE 5). LPS= NO A4 3 954
APOl 7RIS A S Frieste AR A5 FEIAE ARSH

LPS W A5 & A gsA] &2 a9 NO A #F vug A 59 2
717 v o A Ao FEE(TSM, GSM) 2] 7 $-¢ll £ 200 pug/mL 5 =0l A
NO A4 A &l 2471 7+7F 61.3%, 68.0% = WERRLCE “1e] a1 g Al 7 d GAGS}
TG M FE ETSM)S 11152 &3F¢ 200 ug/mL AN E FAF E5S
kel sl

Ty g AR AN A 5 A S GAG, TR 7 9 7ol A 2o % fucoidan
FE5) DGR v Aol A Do F fucoidan % &)2] 79 LPS 1 ug/mLS}
718l FrAFEE NO A/ Aol &HE e 1t} AREE QI NO 42 Hhe g ol&
oY FT¥= JA et A& ot HT AL 2o &4, A W]

R ANG S-S Doy 7= g

o]
e
M

[#p]
Hoofr
aie

=

vl

2 N

[

() PGE2 A% 54

PGE29] = 7~ Prostaglandin E2 EIA KitZ Cayman Chemical Company (Ann
Arbor, Michigan, USA)°l| A vl 3}o] AL-8-3}¢ o &7 W& A 2 3] A2
ol mel et &, RAW264.7 A ol 8l & 555 0.1% LPSS}
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[101]

[102]
[103]

14

g7 1, 10, 100, 200 pg/mL & %2 2 244 7F A A 2] gk 9= A 32 0l < 75 <& PGE2
= ol 8315 =, 1] &S goat anti-mouse = coatingH 96 well plate ] Z+2t
H NS 50 uLA =9 (loading) 3} 31t} ] 7] €]l primary antibody solution 50 uL2}
PGE2 conjugate 50 uL? 3 7}3}¢] 4°Coll A 18] 7} 5-9F B-5-A] 71 3= Washing
buffer=. 5%] A& &} %~ Ellman's reagent=- 200 uL 2 *] 2] 8} 60~90+-7F+
SHFEA A HES A 21 T 405~420 nmoll A FH =5 S48
Cyclooxygenase (COX)-2°1 2]&}o] A ¥ PGE2T ¢ S HES-ol &Rk &= 20k,
T W ET T A2 T4 floltt Rt O}HE}PGE —E A A3ks
gk ohFEt AA -0l oA A ZEHol} FAoll FS TR 4F
b} X8 of] o Sk}, whelA fucoidan 3F 553 2 U] &1 7 fucoidan
0] PGE2 Aol ol gk G 3F-3 M A =45 H7}317] 9 8he] LPS®=
] RAW264.7 Al 30l A o] 45 A 144l PGE2 74 oAl a3t2 549
A 6), N EZT 2 AFLH fucoidan F5=%-S 2H2E 10, 100 pg/mL % 5ol A
71.7%, 38.0% = & =2 7}ol e} PGE2 A A& ol Al 8l A o 2 velsdt).
vl e 5 Al 50 GSMI TSM2 | ug/mL =0l A = “xﬂiﬂﬂ
2] o1}, 100 ug/mL 2 200 pe/mL 530l A 22} 77.9%, 77.9% = 49.1%,
56.9% % W ER 5 I o] £ 0.5 PGE2 B = S Alsh 2l 21D 4= AT
SHA, A 32 el A A 7S] NOE COX-2 E4& XA A PG 59 3145
Frrste] dSvES AT = sl o m e A .

[e)

Jo N -lE
M e o 1:19|L‘ of

383
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[104]

[105]
[106]

[Table 3]

<H 3= HME AHZA

PCT/KR2012/009070

2AAIZF = RAWZE4.T M ZEFC] NO A=

Sample concentration ¢ we/ml)

HO production (%)

Control + LPS {1 pe/ml)

GAG

GAGITSMOL: 1)

TF

GF

GEM

T SM

+ LPS
(1 peiml}

100.0+£3.5
0.1 102,04, 8
1 106.7+4.6
10 106, B+2.6
100 108,74, 8
200 99.9+8,7
0.1 1196230
1 122,321, 3
10 122.9x0.9
100 96.2+3.5
200 TH.HEx4. 3
0.1 113.1x1.8
1 112.1+£1.7
10 104, 3280
100 102.0+3.7
200 135,341, 3
0.1 120.9+£1.9
1 118.422.3
10 120.9+2.1
100 116.0+£0.5
200 139.1+£9.5
0.1 119.9+6.0
1 116.0+£3.7
10 118.6£3.1
100 107.1+1.4
200 B2.0+3 1
0.1 116,455
1 113,52, 8
10 112.3+6,1
100 92.0%5.8
=00 Bl.3x6.2

LPS: %] At} A (lipopolysaccharides), GAG: & 2] ZAM| =2 2] 2k, TF: 5 4

n oy Zold, GF: 714 v 9] F-Fold, GSM: 7]

TSM: 5% 7|94 &5,

=5
N

g FE=,
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[Table 4]
<3E 4> RAW264.7 cellol| 4| PGE2 ©ll 9] 3k $-310]tha} S5 2] A gl &4
Sample concentration (ug/mL.) PGE?2 production (%)
Control + LPS (1 pg/mL) 100.0£9.2
Fucoidan + LPS (1 10 71.7+ 11.1
wg/mb) 1100 38.0+ 10.4
GSM +LPS(1 |1 93.6+ 15.4
ug/mb) 110 98.5+ 6.3
100 77.9+ 14.6
200 49.1+ 13.3
TSM 1 90.1+ 9.4
10 97.9+ 15.7
100 77.9+ 5.7
200 56.9+7.9
[107]  LPS:AIAUZA, GSM: 7178 V9] 5=, TSM: 59 V|97 52
[108]
[109] <A3d3>1Ed XF 5% 43
[110] (1) HaCaT cell ¥ % " A B F =
[111] M S22 A 7F 3] M| 3EF9] HaCaT cell@ 13} T}, =5, A 3E v &

Zelo HH &gt HaCaT A 2575 10ml I A 0.2 M| 2F Zef 220 A
wloj o] A t)al 9l aL, Al E = 10% FBS7} 8- ¥l DMEM ¥l A] & )l 93} v
HaCaT A| 3255 1x104 cells/well 9] &%= 96 well plate®l] &-738}aL, 244 I+ &<t
35°C, 55 95%, CO2 5% = 24 ¥l CO2 vl 7] ol A ] &3kl ek. A =22 wij <] o
ANBZ HF 5571, 10, 100 H 200pug/mLo] ¥ L5 0] A E500] 2] 2] 8 3
24X 3 gk v ek vk Al EF] AL ES S 5L7] 8 MTS A o2
0]-& 3} o] microplate reader (Molecular Devices, VersaMax ELISA Microplate
Reader, USA)E 490 nmoll A FH =5 SAHSAT AL ASE2 A RS
AelahA) ere el U@ AR A el 2ol FYER EARA,

[112]  ZFA 8 A 4 E59] HaCaT cellS 10% FBS7} 85 DMEM Wl <] o] A wl] %3} o]
12 well plate®l] 500 uLA &8k 5=, M| 327} vleheo] ¢k 70~80% A& Q&
W 74| i F Atk A 22w Aol Al =R E HF F 71001, 1, 10, 100 H 200
ug/mLo| ¥ & w0 A E S0l A 2] 3lo] 8§A] 71 Wl &F $- KRB (Krebs-Ringer
bicarbonate) buffer (115 mM NaCl, 4.7 mM KCI, 1.2 mM MgS0O4, 1.28 mM CaCl2,
1.2 mM KH2PO4, 25 mM HEPES, 8.4% NaHCO3 (wt/vol), 1 mg/mL BSA, pH 7.2)=.
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[113]
[114]
[115]

[116]
[117]
[118]

[119]

17

upo] FATE 241 2F 5 9F =5 5 2H2E 9] well = H-E| KRB & & = 8} aL,
5.2 KRB & 91} 9] inflammatory cytokines$?] TNF-a (eBioscience, San Diego,
CAUSA)$} IL-69] %5 %= ELISA Kit= =4 39l t}.

(2) Inflammatory cytokines 4§73 % =7

TNF-a, IL-6 A4 =2 ELISA kit (eBioscience, San Diego, CA, USA) & ©]-&3}¢]
U3} o] S A3 ZF wellell capture antibody S 100 uLA =3}
4°Col| A overnight §F -, Assay diluentZ 200 uLL® 7}8}o] 1A] 7k &9k A -0 A
HE-2- A1 71 3~ HaCaToll A %3 %9 KRB &9 2 352 100 uLE 7}5}¢]
A ZF F ok A 2o A HE-G- Al 71T}, 21 5 7} well®l] detection antibody 100 uL&
7}8ko] 1A 71 B9k 21 80| A wh-gA] 7] 3L, Avidin-HRR-S 100 uuL 7}38ko] 304
&k Al 2o A Hk-E-3) 9l v}, k2] 7+ T A vk} wash buffer (1xPBS, 0.05% Tween
20/DIW) = 58] Al 45k - v} G| & X313 o, Aol A coverE &9
ool A kg, vpx|uro 2 7] A &S 100 uly 71ske] 155 Fot
HE-S-A1 71 3=, stop solution (2 N H2S04)=- 50 uL. *] 2] 8} ¢ microplate reader
(Molecular Devices, VersaMax ELISA Microplate Reader, USA)= 450 2 570

nmol A FFEE S A3

(3) 44

S-ao| g FEEe] Al A A ET2 dobr ] A delA
AFO]EFFRIQI TNF-a R IL-6 A4 &S o1l 7] 91840 HaCaT cell linedl] & &
FTEE0.1, 1, 10, 100 2 200 pg/mLE 3-o] A G392 =43 Av= %7,8%
2oh 272 AR E F-3olw o] F5- 5571 0.1, 1.0 pg/mLell A & TNF-a
A eko] Z+2Y 50.1%, 42.3% 2 A ¥ 3L 10 ug/mL ©] 4ol &= TNE-a A Al 2k 2]
HEk7E glolt ol ofe= Wl 22 FE &0 A%, WAIA A GAG, M9 de = &
RE A RAA 52 F7tol whel TNF-a A 7o) F7hshe 21& gl 4
AT 2 AL IL-6 B A EHE ST Ao vl = AR E §-5L0]de]
B =7 S/ IL-6 A o] ofHY FFA sk 3SR 100 ug/mL
FLEol A 28.3% A STk WAIA L GAGS M FEE FI1IL-6
B F27F ot ol met A %ol 3438] S7heke Al o= YEl T
53] YAAZA GAGS 89 TNF-a 2 IL-6 A A o] oF 2.4~4.30)] 571831t

e el A shatol Al A3l gk Aatel ek, Ao A A ol 2 Wbl o]
Bar ol 7 25 0) A g 847 GAGTSM(1:1) T-& AF&-3817] A] 2hgt
FHE = 7hE w ol Rlol A AL, w2 R AL = glo] A SEsk Al A H AvkaL
gko] A EZAF Fi= e Ao HolFa ) o= A FEEY
YA A A o] Abo] Tkl o] A o] Aol = ol sk Al = S kA RE, W ]
ol &9 F avE B YA GAGTE A ZA A &E Vet
E VFo] & uf Aol EFRRIS oAk VA v 2SS oAl gt
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TAO B2 QYA 7= G Tl Hold Ao o AR,
[120] 5
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[Table 5]
<3t 5> HaCaT cell ¥ ol A TNF-a '@l el th gk §-510] ko] o
Sample concentration (ug/mL.) TNF-a production (%)
Control 100.0+ 25.3
Fucoidan 0.1 50.1+£ 8.6
1 42.3+ 3.3
10 279+ 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 92.6+ 3.5
100 126.1+ 18.2
200 114.0+= 4.7
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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

GAG: = 8] FAFY] == 2] ZH(glycosaminoglycans), TF: 5% 7] < 7
N7 7 T3l GSM: 714 v 9l 7] FEE, TSM:

326
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[Table 6]
<3% 6> HaCaT cell W] &Foll A TL-6 ¢] &3 of] 3 F-51o|¢he] o 3F

21

PCT/KR2012/009070

AW EF 5 (ug/mL) IL-6 production (%)
Control 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
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
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[123]
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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:= ] Z A =& 2] ZH(glycosaminoglycans), TF: &3 1] & 7
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