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SUMMARY
(A2 RotE

The objective of this research iz development of industral techrology for treating chronic
diseases from marine sponge (porifera) and echinodermata. To archive our goal, we used
one starchfish, Asferias amurensis and two sponges, Callyspongia elegans and Cliona ®lala as

material s

Cur results summarized as follows:

1. The steroidal saponins of starfish have been reported to have various bioactvibes that
include cvtotoxie, hemolyHe antiviral, antibacterial, ant-inflammatory, and antfungal
actvites. We isolated, determined the seven asterosaponins from the A. amurensis and
evaluated their ant-inflammmatory activity using in vitro system. Among fhem, we found
that three new asterosaponins and 4 known compounds. In additon, we isolated and
determined 5 amino acids from the A. amurensis.

2. We also found that anti-allerpgic actvity of butanol ftracton of A. amurmnsis could be
attributed at least in part to the inhibiton of COX-2 dependent PGDy 5LOX dependent
LTC4  generation as well as the inhibition of degranulation reaction.

3. We evaluated the ability of the ethylacetate fracton of marine sponge, Cliona @lata (BECC)
to regulate the expression of inducible nitric oxide synthase (INOS) in lipopolysaccharide
(LPS)-stirulated murine macrophagelike RAW264.7 cells. BCC dose-dependently irlhibited
both the expression of inducible nitric oxide synthase (INOS) protein and mRNA, resulting
in decreased production of nitric oxide (NQ). We found for the first time that ECC inlabits
MNF-xB activation through the inhibition of IxB degradation.

4. We also found that Callyspongia elegans extract showed ant-inflammatory activity through
the inhbition of NO, PGD2, LTGE and degranulation reaction.

5. Atherosclerosis 15 accompanied by the proliferation of human aortic smooth musde cells
(HASMC) and its movement into the intma. Many reports have indicated the involwvement
of gelatinases (MMP-% and MMP-2) in this pathogenesis. The ethylacetate fractions from
Starfish, Asferias amurensis (BEFA) and Cliong ®lzte (CEA), harvested from the Korean seaside
have an inhibitory effect on MMP-9 and MMP-2 activities, as well as on the expression of
MMPY in TNF-o induced HASMC in a dose-dependent manner. Also, they inhibited the
migration of TNF-induced HASMU in transwells confaining gelatin coated plugs. The
cytotoxicity of EFA on HASMC was not detected in various doses (U - 1T mg/ ml).

6. For the mechanizmis) of ant-vascular diseases and ant-atherosderotic actvity in smooth
muscle cells, we carried out the cellular and molecular experimentsot analysis, it was
revealed the phosphorylations of ERK in TNF-u induced cells were inhibited and NF-kB



p65 level in mudear extracts had decreased by EFA and CEA treatment. In addibon, an
ERK inhibitor U266 treated cells exhibited the decreased MMP-9 achvity in  the
zymographic assay.

7. Prom these results, it was found that the gelatinolytic activity was regulated 1) by
enzymatic inhibition of both MMP-9 and MMP-2, as well as by the decreased production
of MMP-9 via ERK pathways in EFA and CEA treated HASMUCs Taken together, it has
beer shown that BFA and CEA have a putative ant-atherosderotic effect.

8. Eftect of Asierias amurensis (EFA) with oral administration on lipid parameters and
obesity in C57B1 /6] mice fed a highfat diet. We investigated the effect of dietary Asferias
amurensis (EFA)  to evaluate possible effects on the obesity in C37B1/ 6] mice fed a high-fat
diet (HD). In the HD-alone group, abdominal and back fat relative to total body weight
were significantly higher compared with other groups including those fed normal diet
(NI Among the HD groups, final weight gains of the HD plus EFA group were lower
compared with that of the control (HD-alone), especially in liver.

9. From the study on the activity-structure relationship, the aching compound was isolated
and monohexoseceramide has been determined by the TLC-LEMs/MS/MS analysis.

10. The results showed that EFA exerts anti-obesity effects.
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- RS 0% SR Ed e Ande Ao deA on A LHE g
AELY 0% SHEEAA TAHGRE.

- % FYEERNYEH EEF GTS21 AR AZY AEE wAse A2z AsA=zA 7
L fgte A7Hz ixn, IYFESAZ FEAEZRYH EAF bryostatn, TA FA
FEEH B § didemnin B, A4 %52¢ T42HE Eo]F dolastatins, T3 HAHFEFE
B8] § ectenaisdin 74352 G4 AEH 24 95

-l E R P d 2L Aos s AT dAnRE A7 AFEH ol AA] A
Fo2 AMEE A2 gle

- HFdATHAA Tk nAEE 9A, 2R2UAGAEZTGS = FEEZL HREY 1709
F9 A2 T,

- Bofiet sidEAlY AHAgA4 ESMAE] 2REH AGAE d7ste § YA =EREH
Zlsd=2E e A A7t AWF4 DS

- 3 (marine sponge)2 R E FHFA Lol 10 A ARH o FR2 Aw

-HEH 2= z2H AR ss sestrepre Ag cacospongionolide B,
petrosaspongiolide M 2 manolider} 3120, o|E2& EF doHbs 4 o) FYEs
phospholipase AZ A&z EERAHME 2 TS0 Y= 92,

23 T =AE A

_15_



AL TFFe 7le £8 A - 3A4 T8 AR g E JFEE AFEE ¢ §
= g g gdolnt Az FEF TR o] AT A&
A e 243 df4E AUz e Y 854 A (FrELREE, dEEr] AY)
2 dEdA A8 Eals AeF2z F7F4A 4 3E.

- 2003 Ale] 4] %E} 7t 34 Frletn & 2<ke] Bz sietcl 20% FlElz 9S.

- FAAE : £2]8] gle] MAFAHEA 94 ZEd ol@ 942 3 ZEHAT 2E

- 49 AE Eo|7 1 AF 47t &3 ALFH 2z Frler] 4B AAE 2 @A #3751
47 #3148 24 ﬂlﬂrﬂr s FR7] AR o] Roke FAAAS ke 494

- tEA 7Y EA sl ES o eR F HE 3 AETSE dA3cs ZAFHo|z: AAFHo=
g3 w3d ez Az %

- FHEEFERH F45 FAZ2AERE F2 H 29, A SHUEERERH Jled 4
oAy Adrled FREEY Ao AR FHT FHAHe AL AL ARE
o B ddezd 34T AL ol A2z Jd 2

O R Hld ME A AE A A 2 2dd 2% dF £ FI2EFE HEF22 st

HdHez Az dgddgd Az Adn d3FH0] 7] 424 g2 REo] knowhow

2 FHHA flo JF22REH Fle=9e] AF3 oz s HH SUde olF HEYdE £H

g dg AzA L 4751 el F 3ol AR AE o T-ﬂr%*} HHdE2RE H=EdL

FET 71540 an 71AdT7E HFLR FF argetd) 93 T stege] F.

SH BT siurE AR siead AR S 121354 A9y o127 =24

HEE 7247 s24 23 35 2 493 A4S A% 2=, FA, 2% 43 £ 444

AAEH A7 Fo| o|FolAA EF2zd IF2EH Jle=de EilsslY A3 47

o] "ot metH, IHESFT sNUE A iRy AZ-OFR Ao ErlerigE AA

e gl 2 BAZAAZ AS =32, AArles AT H #E0 FaF

%%1 E7tAEE ouolfe A4EE FANFE 78 Yoz, EFAE Y fEAHe=
F1AE #9lEtn sfdH A 82 AT wetSe] fdpHelAn #ith oln FEHT 3

% H JlA 24 ErbAEd o 35 E giaded o d ZaAA 2= £ vhast
E AP 29 FetAE o] FHAFE ML Fo] Ak

EL

23}

7=

A3 Qe s

L.
<ol 2F, 4¥A F2WY, ATUE, 473

oy

i

3. A7 JE 92 As
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311 2] AR Ag 2 {78 Y
a3 1

=M (1.4 kg)

Halruelivm sith WotiH (37, 21 21
I LA LAE)

felct IH extract (1 o)

Addcd H.a2 (200 ml)
partition witl heecane (200 0L X 3

Hexane ruclion Agqueous [Taeiion

5.30
L 2) ‘ Parlilion wilh TU23AC (200 mIL » 2)

Itl ) Ac fraction Amqneos fraction

(0,31 &
TFartition with BuCH (200 L 2 33

BuOH fractiom Apnueous fraction
(247 1) {19.6 2]

ol E B 7IAL Bl (Asterias amurensis)

_‘IT_



a3 2

oll™ 2B072-540 (83 )

Tistraction with MeQrl
= e P U b e B N Y

MeOH cxtract (13 o

Added H 0 {10 mil )
partitian with hesane Q00ml, % 4]

llexane fraction Aquecns fraction

0,48 o
\ g) Turlition withELDAL (Lo0ml = 33

EtOAc fraction Anquecn: fraction
{0.05 p)
Purlilion with BuCH (100 mL x 3)

BuOH [raction Aqueous fraciion

(0.20 1) (115 ¢)

of| ®o] sl (Callyspongia elegans, 2B072-540)

_18_



I3 3

offtH TIRDT2-440 (260 g)
Lisgtraction with keil |
(37 242 7F-7HITS
MeOH extract (12.08 @

Added H: O (500 mL)
patition with hexane (Srml = 3)

Iexane fraction Aqueous fraction

119 s : ;
¢ R ‘ Partition with Lt Ae (300 mbL x %)

EtOAC fraction Aqueons fraction
{1125 a)

Partition with BuOH (500 1l x 3)

Hu(YH fractiom Aqueans fraction

{2.01 g) (7.48 g)

T US| ™ (C(liona celata, HR072-440)
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3-1-2 Ay 2 g4

d7d4

(A) fivtel~ #dYg AzaF AA

COx-28 Asigd g4

Mouse Bone Marrow Derived Mast Cell (BMMC)E BALB/C mouse®] SF2Re L3444
A= ¢l 50% WEHI3 conditoned medium(10% FCSEHI22  wieksich 43 ds
IL-10/IL-16/LPS/KL ZHASAHE Aelsts 847t F PGD:E EIA assay kit & AHE-3l
cox-29 A= d& AE

(B) & 4=A 249 AA
BMMCd] ILI0/IL-IB/LPS/KL ZHASAE Aelsty 308 F froH< BHexosaminidase
ZxEEE =4,

C) 7184 I35 34 AA

LTCE AdzF o &4 734

A8 wEez =AF BMMCH IL-10/IL-18/LPS/KL EF A=A & A8ty 308 T o
AAAF Y LTCHEHS 2439 AAgdS A7

RAWZA4.? macrophage (& A X)s] LPSE A=# L o Al 45 = Nitrie oxide (NO)E Griess
Hoes S48 H

A fAgH
(1) A= W%
Male Balb/c mice2R e AAF EFHEE 10% FBS, 100U/ ml penicillin, 100ug/ml
streptomycin, 100pM MEM Non-essential amino acid solution7t ZHE RPMIl640
Mediumdl IL-3(mouse spleen cell & 5%4)& final 10ng/mIH =% ¥ & fFho2 o 3
T BE WFE 50% ] 48 homogenous® BMMC (Bone Marrow-devide mast cell)
= K RAW26L? AE= 10% FBS, 100 U/ml penicillin, 100 mg/ml streptomyein
7} T3 E RPMI640 Medium o2 wierst o A == 37%¢, 5% CO, f k7oA uf okat
T H %E HEE b-well EE 12-well, BMMCS] S Gs-welldld I3 F 58 H=E
= EFotod dFEH
(2] MTT assay

1x10° cells/ml E=8 RAW2AL? cellsd] dA8E =8 propenon =& 5 78y BA
& 4t preincubation @ F, ¢k 05 mg/ml FEL MTTE Ase 574, 6% CO, 2
Aol A 2082 A 004 NHCY isopropanolg 7Hste] §7%] cellg &1 Xz F
540 nmdlH FHES FFEEH O
(3) Assay of PGD1 generation

BMMCE 1x10° cells/ml 552 &4 AZAZE 100 ng/ml KL (c-kit lgand), 100
U/ml IL-10, 100 ng/ml LPSE H =5t H, propenone $E8= 44 S22 3o 37%,

g
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5% CO, ZAAM 8AZ B¢ W %FF PGD,Y AHBL THsa] COX2 BYo2 B
SE o old COX-28] ZAFHE rle] 10pg/ml aspiring 23t AH2lsts COX-18& B
g4 Az T A9¢ FaARTh $8o] BU F 120xg 4V AH 5B LArd 5 4
TH L PGD,y A g 44 ol & F o PGDy= PGD: assay kit (Cayman AHE o] &
B =da 9,
(4) Assay of LTCy generation

1x10° cells/ml =% BMMCH 94 E X9 propenone FE=AE 7lsly 308 3
7%, 5% CQO; ZAHAM preincubation F 100 ng/ml$l KL (c-kit ligard)S Az dld 3
70, 8% CO 2 A 2082 datal €4 2@ %, 2 4392 Asd 3 42
A1l 8] LTC4E LTC assay kit (Cayman AHS ol& 3ty S F ot
(5) NO 44 &4

NO %2 w8 dsddaM o284 FE BTz FAsHth 1004 Griess A 2f
(1% sulfanilamide, 0.1% naphthvlethylenediamine dihydrochloride, 2.5% phosphoric
acid)3} Bk A E W Udd & Tty GHdAH 108 SR En g F B AE
L= ELISAE At&3td 570 nm ZHA4M FFAT A2 A48 fas EE 4
dA B A2 Adsgen oldddd BEE, NaNO: 422 Re dojzd 3¢ 3
de 2wy @A
(6) Western Blot &4

A7l 45 B3ty EEF 2@ 9¥ AL 20% S &L, 25 mM Tds, 192 mM
glycineo] ZFE FF AL AR 5L nitrocellulose B o2 ol F A Zh B Ao o] FE
22 Ponceau S92 2 o|EHFE AUF F, 5% nondfat dry milk 22 308
A #gad A9adT 20z A9E $902 HAF 14 PAG L 4x
Zb o)A HreatdTl w¥Heo] B F Tris-Tween buffer saline (TTBS)S A& sle 58
Tt =22 63 AFstdch A£E 9 horse radish peroxidaser} B3®E 23 g3 9%
A7l thal FR TTBSZ 63 A st Ao BUR S/F+2 H3stm BCL £
o2 2R Bt IEH #FFE Y Ueg bande FAE Haste E¥d A F
2 23 Al FARG
(7) Assay of TNF-o generation

RAWZ64.7 cellsS 12-well plated] 510712 BEFatz 6x7 oA etA Azl g
FPP-35 308 FHA= §F o LPSE 143 AT F 4% W TNFuE TNF-u
assay kit (R&DAHE o|&85td =F&49 ot

_2‘]_



3-1-3 13}

rh
b
iz
ot

|8 2 2

g &

s =

ST
(124 - 483 B=0H)

El

- d23 IAEs
£ ol
g+ 3

FEEAL

F714+]

E7HAE] B 2EF 9 (dmo] A, =
giHie 2R EF 2 #AFEEE o
E7 BEHFZE AE (Methanol, Hexane,
ethylacetate, butang] S=]E3&)

1 =43 sl & ol &5k HA Azt

2 2E HAH 100% =HelEE Fhele 23] 24
NZEFEF o F Az AF FAd & 7
tte H8A7 F B hexaned FhEkEh
38 2442 FE£F oA dellls Ed
cthylacetate® BFE 7ioty 33 3£ 3
FHo 2 doltls FF4 butano] & ESF 7}
gt 1E FEake BHE THER del =
FEE TFe=2 f 484 AR

I dFZ2E8 119 EL Flaby] Hx=a24
A7 25 FE5k FA A=

E7HALE] E=FE2E4
23R4 AEEs
44

1L # 744 ETF H gk E4 A
cytokine® 2 AL o fEEs PED2
g LT Y] Ad=e HES A Erpbat
f] FE2E M= AU butano] B4
A F@del HAEEHFE LTCE 3458
IC50 ghe 222 png/ml 24 7Hg A sfed
2 RAWZOA? macrophased] LIPS T A
A ElE nitric oxdde TN m) A= W
L HET BT hexaneE & 8 ethyacetate
(BOACE Hd 4 AfE3ds JehfSick
3 ol F=4F abd 2] g4 E4-0 PLAZ
2] HeEgde JETS dI Ew @F4
FLAZZ AH type T1A, V| sl 7}
T A#Ed & JERiIcH

4 H TR E A A 2@ e AlE=
AHEEE pHexosaminidase (F-Hex)Eo
HAEgHL HEF Hi  Butapo] o=
BOACE & o4 75 248 JEhASicE

SrtH = #24 A=EL 34

COX-20] Hafg-d Ha:Mouse Bone Marrows
Drarived  Mast Cell  (BMMCO)=  BALB/C
motsed] ST HEE JL3A4E HEgl BO%
WEHT-? condifoned medium(10% FCSHEHT
o2 wjYEct EEAE A0 ILAE
/IWPS/KL ERASAE Afisld 8AzE F
PCLLE HA asay kit & AFEshe 0022
AHEdE AE

3 oe|A] P4 Ha: BMMCH IL-10/TL-16
/IPS/KL E%ASAE Anldi 08 F &
f] p-Hewsaminidase & Ag-4L =3
A#A A4 @4 A4

LTC4 A4 oA g4 Hagatre ez
Z A5 BMMCo TL-10/TL-16/1P5/ KL E3A}
FAE Adsted WE F Y A A4FH
LTCEE 235ty AsfEde HJagck
RAW2EA 7 macrophase (<l =14 LPSE
ASE o A EE MNitric oxdde (NOWE
Gricssd £

(540, ofEe]H

1.8 2] methano] F2E 3 B8 4
A COx-2 g==e] PCD2 A-42 44
2 HHe methanol F2E 2 E&d4

H, 44, mubEd) e BLOX 2= LT 44L o4 RPN o 12 w=
Z528 YEF3 A metharo]l FEFE A E—Qﬂ]ﬂigf} R e
#HEEA 8 dhE | g4 oy E=rg gy oA Ex
AL EL A4l 4. RAW204.7 macrophaged] 1PSAE MO

o vlAls @tkE JET FF A0

ethyacetate (EXOAQE S ol AT,
3] E7bAEle oo AdidEE FAATF e FFE W2z A, BErbaEls] fERRe 2 A
8 A E #FelEtz s At 28 AT WetSe] A7 HAAD 3 oln FEHD =
2 713 24 EFtabeld O3 3 aE gddad o]E 3 e, el £F FrAsAR

tEFER T A SRS ] 8F FFF AT §o] Ak
= d7dM= EFtaeEl g Bhd ged2d 3 ddsa3 s did fFdEE Fesn

A 4¥e AfRsged 3

—_=T
=T

|4 Bzl ek A3 HFHE (bone marrow-derived mast

cell, BMMC) B Atg e S8 Id24 =S E&58t9 2 245 ot 3 144 E7F

AR e FEHES

[~]
L o

gsa719% 2213

_22_
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£ ol &ty ZAzte] Sy diF FE2E £ vid veiz oH, F EHEL FFE AR
ate] DMSO4 S HF 4 AbEstE o

95, ¥9=A 4 A4 25 44

3-1-3-1. FA =AM E8F HetH TdAM ceytokdne2z ASPE o FEHE PGDy B LTCH
AdZE AEF it E7bre] FEES44 = w4EHA butanol £ 44 EHe] AEH NS

Table 1 B7lAlElg] 44-F28 9 {78929 pPGD:; & LTC: AA4

HA= 99
Tohibitan of C63K * dependent | Tnhiblton of 5 1.0 dapendent
PO, senvruli ) L4, senernliong®i)

S = s s 5212

HO= =113 46 =1 ¥(1.740)

B TN il =315 25

Hexane = -3.41 343523

BuIl = 54.78 T4.37

Eliode = -12.41 STRRE DS

Final cone. 125 pgand

3-1-3-2. LTCy Al A 28] ICsp 32 2215 ng/ml 24 73 AsiEd S vehdgdg (23 1),

Efili
IC50:22 150/ ml

- 2500

B

5 2n00

g

'é 1500

&

[+

g

w 1000

i

= =00

o L mminm -_

EL{1Mngmly _ + + ¥ + +
BuQH{ngimly - : 12.5 25 50 100

a3 1 E7HAbE] butanol B3 (BuOH)2] LTC 444 &3k =4
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3133 7 E4dH BHAZ HBAZIA cytokineo 2 AU 9 doils =uF W
(degranulation)d] AL 9T AEF AW} BN FE2AME butancl £ 2
ethylacetate (BOAQIE AN 23 2o dAEHL Jeh) Qe (Table 2).

Table 2. E7AlEle] dAF-FEE 9 7889 dHAAqdxqA 2asg
o4 olAs 9%

ErFE S 181
HOS ERE
MeQIl & 31.57
llcxane = 1412
Bul = 45.26
LtoAc = 48.26

Final concentration 125p0/m8

3-1-3-. RAWZ64.74] LPSH ] A AHdEE iNOSH &3] 455 nitric oxide (NOj A3 4 4]
e 49%L AEF ATl ethylacetate (BOACIEZH A 23 A=AgHd S ehigs
(Table 3).

Table 3. E7ZIAESe d5FE2= 9 #718dHTIe  RAW26LT A XA
NO AH4d vld= 9%

=AtAhY L% dependent MO peoerylion in Baw
2047 welly

A== = 21 A6

HO= 2176

KMo = 1.2y

Mevune = 60,867

EulH = 18 Hic

Tluac = ) |

Minal conoenl ralion 1 25m0me
3-1-3-5. E7talE]le] 4FEE 2 frlEr EE o] t‘?ﬁ%%*’& A &£ E 40 Al el 9
&9 H54 PLAS] 439 sPLA-TIA Z4 4 rlas €L Dole's method2 53 3
I, g5 ozt BE BE M ZFF o] dEHU
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Table 4. E7AElg] dAF-FEE 2 #7189 %3] ARREe  Eu4
PLAIIA (SPLAS-IIA) EX4 4 flA= 9§

lobibilion % ofsPLAZ- 1A Kpeyme
Bclivily (™)

=5 = &
H.O = T4
=TT 3= (b,
Hexane = (R
BulbH = 323
Finac = i

Cimal concentration ﬂ]ﬂﬂ_]."lll-t

3-1-3-6. E7HALEl 8] G5 &S B U8 BEo oA EN tiAA e4£E AL AR 4
He4d PLAS] o3¢ sPLA-V @44 mlRls 9%L Dold's methodZ2 S F 43,
methanol (MeOH) 2R A 23 fdo] HEHY 2, MeOH B84 FE2F v £3
dME ZF 3 ASEE S e Yo

Table 5. E7AlEle] QAF-FE2E 9 {71861 FHol AFfHel EulAd
PLAV (sPLA-V) E4 4] plAE= 95

lnhibition Yo of sPLAZ- Y Loy
Awlivily i)

ReEE 5

H:() = 23
MceDH = 77
Hexane = &7.0
BUOII = NZ.1
LEtoAe & £

[Minal concentration Sy m?

3-1-3-7. E7tabeEle] 5 E2E 2 Fr1EMREe] AFAFHeE AZEAALSHTEAY  sFLAIE
44 rAs 9L Dole's methodZ S4F dal, ZE 244 diEs) <53 As@ddat
Lebl Gk mbebAd ErbAtel = @9 FLAzd] ti A3 AsEEE el 2% F51E 4
A7 7t s 7EH
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Table 6. E7AlEle] AF-FEE 9 {71861 Heol AFfHe] EulA
PLA-1B (sPLA-1B) 44 vlA= 9%

Telilition Ve ol -TPT.42- | R Foreey rne
Activdty (M)

ST E S

HO = 21.2
Mol = 5.1
Hexane = 2.2
BuH = 218
FloAc = 15.3

Final concendratinn Sigrme

3-1-3-8. 3 =AM E0F HHAZ M cytokdne 2 ASHLE o F=HE PGD: Ald %2
HAESH A3 s 540 H 440 FE2E M E hexane & BtoAC EF M = 5] e A&
HY S (Table 7).

Table 7. 2&F {9 | dAfFZ2E 02 {FAEHEHS  pPGD;, A4

fA= 4%
Final oon. : (25 Inhibition of PG, activity (")
ug/ml 30540 ol 140
Control o o
Hx ~E= -6.9 12.3
H2XO === 1.66 221
MeOH = &= -204.9 59.1
Hexane T &= 73.2 72.4
BuOH === 23.9 64.3
EloAc T~ 32.7 /6.8

3-1-39. A=FdA Bl g Hgtd ZdA cytokdne 2 AT WL o FEHE LTC A4 Fe
AEF d1x} 54094 HAF oz A4S e et 40 FEE44= EF 7F
BuCH % BtoAC BH4A dHlm3 T3 As@do] AEHIE (Table 8).
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Table 8. 2& {9 gH dAFFEE 9 F71E5HEFHE LTC; AA4
HAE 493

Tinal comn, ; 125 Inhibilion of LT, generalion (%)
hmg/mi dlM540 al™M. 10
Control 0 0

AT FE 700 749

HO === a8.5 70.0

MeQOH - == 85.8 -86.8
Hexane +&= 849.8 —246.2
BuCH -+-== 77.2 79.3

EtoAc + &= BO.7 87.6

31-3-10. A SHoM 3zl HBH ENA ptokine 2 AT PL o dohike 2TE H§
(degranulation)d] "lR= E%E FAEF da 54044 FFFoz dAEH S el fer,
44) FZ2EHME 4, £% Hex BuOH H EtoAC EFdAM d|zad 3 Asidde] A=
Hel 2 (Table &)

Table 9. E7lAlEle] dAS-FEE 9 f78dpEe  dHAAdxHA 2ag
g4 olAEs 9%

Final con. : Inhibitiom of [-hex release (%)
125 pg/ml ol H540 olHa40
Conlinsl 0 0
M4 = 40.1 56.5
H2O0 T =& 16.1 33.4
MeOH +F = 726 3.31
Hexane T2 -18.79 g82.1
BuGH ==... 659.31 62.6
Etohc == 35.9 47.8

31311, ENPEL oA 1Csp FL 875 pe/ml D 23 pg/mi2A FF ANDBH L ek
9& (29 2).
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a6 1Cyq: 87.5 pg/ml

= a0}
alt540 + 1% 5
- BuOH 5 12 ﬁ
s |
a o L0, ﬁ
WO PO PD 12E 1o m (pgml)
.Fk.“ ICsu:gsz.g."‘Inl
%m
o LTIV Bl |
-BuOCH % :: [
i ﬁ i
Nl F
WO PO PID 125 2K 10 1% (pgimb

a3 2 2 79 51 butanol £3F (BuOH)9 Zi{urgolx Lo &4

3-1-3-12. MMP-1/99 A 2E F90 S 53 =3 8d Jud du-Aadd 33

AHE e FEBEEIAEZHASMO)E cytokdned 3igl TNF-oE Helst @20 MMP-99 £H|
7t @43 Hz o3le] BeARE doFs T4 A svtzA 224 9 (Cho et al,
20000, whekAd MMP-94] i 2AHF AsfzEe] J£AE #FLsk 7] Hs TNF-orb A28
HASMCS] MMP-9o] THE media® AHEEtY, 2y 1449 FEE2SL A&t 2
A1l 2 Y 38 Zymography assayi o] etylacetate fractond] A MMP-S4] o3 23 F <] H
siatge] 3= Fe] FHLHU

EtOAc fraction (ug/ml) 0 200 500 1000

MMP-9
MMP-2—
23 3 In vitro Zymography Assay using BtOAc fractions. Supematant of TNF-o induced

serum free culture of HASMUC was used for inhibition assay. MMP-9 and MMP-2 activity
was decreased by EtOAc fracton.

13 s Fdsd Jddd ou-FAzEgd L 97 Ax5Yd A4 dFs=adAMg BHEEE
#elstn Fled AFAELEA FIE =24

E7FAe] 8] BtOAc fracton< 500 - 1000ug/ ml 9 =944 MMP-94] ol As] FH&o
Uehle ez Wezien, 223 @AM SHEEZAZTHASMOY e AZS4L
#1571 8k 0 - 2000 pg/ml & FEHAAAM FEE2L HDFE XIT kits AHE3t A
473 A& A=E s, 3 444 XTT 4¥8A1 E7HArEle BDAc B E 0 -
2000 pg/ml = HHHA Y AZZHL el A
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1] T
Qoathidtio !
(%odF cortidl) i

u 1 1 1 i ]

BOcRac(Qgil) 0 20 S50 100 200
234, Growth inhibiion profile of HASMC by BtOAc fracton. BtOAc fracton of starfish
didn’t show cytotoxic effect to HASMC culture from 0 to 2000 pg/ml concentrations.
HASMC was plated onto a 96-well plate and grown to 70 - 80 % confluence followed by
replacement In each well with serum-free media containing different concentrations of
EtOAc fractons. The XIT solubon was added after 20 . After 24 1, the optical density
was measured at 450 nm. The results are expressed as the mean =5E from three trplicate

experiments.

3-1-3-13, Sialic acid T oFFe =LA A1E dEF d-A28d 22

27lElg  BtOAc  RFY  #EHEL dsEs]  std BOse  EIE
chlormform:MeOH:HAO = 30:60:88] &ride FAMste g=|dxd Zdo] dlasjeE A5 dl=F
AA=2 FMHE AL F9T & e n FFEEHAR AHEF ganglivisde GMI, GM3 28]l
Lactosylceramide(LC)1 59 22 E2 HAE Zo] 2Aatn 9+ Aoz F2T 4 glon 3%

o8 =24 AT FEHEE FAWE AT AN FHsf B o Felth
1 2

LC -
GM3
GM2
b |
GM1

29 5 EtOAc fractons of starfish was analyzed by thin layer chimomatography. 1: starfish
EtOAc frac. 100 ug, 2: starfish EtOAc frac. 10 ug

3-1-3-14. s MMP-2/99 9 A E4H H3

FH, s F22 e £ 2 DMSO4 100meg/ml 8 EEZ2 suspensiond s AMEs
Foew FAWEIHEZHASMOY FHFANILE o MMPL FzEe] tehl=A #4187
s HASMC & 23 AeElsteyd o A1 29t HASMCE 80 % A= 9 confluency® 6
well plate 94 cultured H serum-free £ 22 HlRoF 5 FE2AE Al e o 243
F4 TNFod 100 ne/ml =2 H=lsld 2447 didsidz = vkl sy
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ZymographyS 349 ZARE Fstdch 2 6% To] Hexaned} Ethylacetate(EtOAc)
fraction a4l MMP-9 band 7} Eol=& 21L& &5t 3o

440 H2G fraction (ug/mly - - 500 1000 - - - - - -
440 hot water fraction {(ug/mby - - - - 50O 1000 - - S
440 Hexane fracton {ugfmly - - - - - - BOO100O - -
440 Methinol fraction {ug,/ml) 2B S - - 50O 1000
THF-cu (100 ngfmly - + +  + o+ o+ o+ o+ + o+
MMP-2 —=
- =3
440 Buthand fraction (ug/ml) SR~ .6 =5 o
440 EfOAC fracion (pug/mly - - - - 500 1000
THF-cu (100 ng/mly - + O+ o+ o+ o+

MMP-2 —
MMP-2—»

33 6. Hexane and BEtOAc fractions of sponge 440 inhibit MMP-9 and MMP-2 activities in
zymography. several solvents were used for extractng and the fractons were lyophilized.
The dried compounds dissolved in DMSO and used in this study.

3-1-3-15. sidfref 42 RHESY ¥ FF

gl H2] Hexane@} EtOAc fraction2 500 - 1000 ng/ml 2 =% YA MMP-9o of
T A FALe] YEle ez wsziow, o HYdAMe FuUmIEITAE
(HASMCO) it AZEAHE 2255 #H5te 0 - 1000 ug/ml 2] SEH A 25
BL AHYFE XTT kitE A&ty AEAF As A=S Fostgch D@79 o3 3
A XTT 28A= #lH2 BOAc 82 0 - 1000 ug/ml 5= BHA A A
A& YehlA] g9t

110,

100} = T == T T

an ¢t

80+

FOr

Growth Ratio gg:
(%o of control) 40!
30¢

20¢

10t

1] ! r 1 1 ]

440-hexnane fraction {pg./ml) ] 125 250 500 1000

237, Growth inhibition profile of HASMC by Hexane fraction. Hexane fraction of sponge
44() didn't show cytotoxic effect to HASMC culture from 0 &0 1000 ng/ml concentrations.
HASMC was plated ontp a 9%-well plate and grown to 70 - 80 % confluence followed by
replacement in each well with serum-free media containing different concentrations of
Hexane fractions. The XTT solution was added after 20 . After 24 1, the opteal density

was measured at 490 nm. The results are expressed as the mean +5E from three triplicate
expernments.
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1107

100} =— T T

oo}

80t

70+

60}

Growth Ratio  5g|
(%o of control) 40
30

20t

10t

]

440-Et0DAC fraction (pg/ml) o 125 250 500 1000

23 8. Growth inhibiton profile of HASMC by EtOAc fraction. BtOAc fracton of sponge
44() didn't show cytotoxic effect to HASMC culture from 0 &0 1000 ng/ml concentrations.
HASMC was plated ontp a 9%-well plate and grown to 70 - 80 % confluence followed by
replacement in each well with serum-free media containing different concentrations of
Hexane fractons. The XTT solution was added after 20 . After 24 1, the opteal density
was measured at 490 nm. The results are expressed as the mean +SE from three triplicate
experiments.
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3. 0l 28 F Hluy ge] mL
Fr3 (443g)el M 77} ©dE2 EF o
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1. 2F Hde 100% vlel=2 7lats
33 24N 2 o F A=A A
Hel =& 7itd 88413 T B
hexaned 7lalehed 33 244 FEF
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LHER 2=

4, Butano] E&o] 3Hd-3HH =2 =3 1
3 A=A FEEU] PCARHEE A
AFH2, ICE) ghee7rs melkyg

5 OVA/Alume 2 #=% 4 FE2
dof M i) & HA

5. RAW2547 macrophages]| LPSHE
A AL E nitric oxide (NOje @)z =
Heks JES d3n EFRAE hexanel
H 2 ethylacetate (BOACEH A H
HEHE vehfien, iNOS ol
NExB A« o3

FrtE s gag Asas AN
Cox-28] AsEd 44

hWouse Bone Marrow Derfved Mast
Cell (BMMC)E BALB/C mouses] =
+2EE L34 HMEA 50%
WEHI-3  conditioned  medium{I0%
FOSEHM o2 wi¥Fsoh  EAdaled =
L0/ TL-1E/LPS/KL E2F3ATAE 3
glated Bt T PGI»E ElA assay
kit & ArEEte COX-2¢8 ASEEE
HE

aa doiA 34 A48

BMMCs| TL-10/1L-15/LPS/KL Z% 7}
A= AHfEe 0E £ fEHe
FHexcsaminidase F4-H42 =3,

7ldA A A wYd A4

LTCA gk oA 24 34

AFE wEe R ZAg BMMCe
TL10/TLIR/LPS/KL ZHASAE 2
glake] 308 £ Y AAEdFe] LTG
#E =-s A EdE J Aok
RAWX4.7 macrophage (T A1A 2
LPSE ASded AAHET=  Nirie
oxide (NOJE GriesHoE ZHFHS

s (dmelsd
Eosld) ZFEE9
daTHEze A4

=l
=

T.RAWI4.7 macrophagee  LPSAH ]
NOo| MAE 99e dEF A7 o9
THHEHY  ehvacetate (BHOACEE o
M ANBHE ey o wgel
= INOS 23 A 2 &o] greiz =

2. TNFo 3494 vz dehlAg
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2

AP Ze e F3lke
aH &
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FFFU TR
(123 - 493 B2

I

Zymography 2 EHH  E7RAE]
EtoAc HEEy MMPE AHHs

_Q_

Aoty PR SH

E7lAE] 8] BtiDAc £ FH
WA Ze] MMF-Z it
2 Fx fE:Ho 2 A

=2 FoAc EFL s &
o H ;A Lol 100 ng/ ml2] TNF-
o AEEk] 24 A 7R MMP-2
specific antibody & Arg-aEle]
western blota 2 #¢l

E7FAME] BtOAce 28] MMP-2

e rr S,

franserption levele M E0=
A2 #Helar]) 88 RT-PCR

24

B7lAE] EDAcE ol
B2 A E2] MMP-# mRNA

Aag 2 g2z Al

&

=2 FoAc EFL A=z &
o HHZAH Lol 100 ng/ ml2] TNF-
Aglal] 24 ATEE MMP-2
spedific primer & ALg-Fhe
RT-PCRE F¢l

TNE-0
activations] &5 MMP-SY

o]

48 % pERKY
42

=AW= AL FHEE7] 98

p-ERK specific inhibitor, 1126
2 ARl MMP-99 Z4Es =

U126e] &5 TNFa =
activation ¥ FBHFIUZ
M E2] MMP-28 Aol
Eo] F2 ZymographyE

o Zstnt

U258 s=EHE A= s 3Y
= A Eef 100 ng/mls] TNF-o A
Zlated 24 A7 £ MMP-98 24
£ ZymographyE 41

7@

g y EolAlE] BiOAc EHe & atine] coating ¥ 8 um pores
: %; U.E_n' g%ﬂﬂHﬁ%‘fM I EHES A EZ aelatin 2 %,ﬂ o= Eﬂ‘-ﬂgﬂ*‘”m’;uﬁ
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o

QP%EM
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o] 3= 2719 E %—
= A
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3-1-4-1 B 71A}E] BuOHS] subfraction : 127] £ 3

E7LAlE] 65 ked A A2 T MeOH (12 L)2 HedA 743t 23 284t 48 7
qHe 2519 MeOH FE5 241 g€ 9% O]% E4d #gAz] F pohaxane, BtOAe, n-BuQH
2 £a3ez LoEY FEc o] £ FHE =HE BuOHEE silica gel VLCE MT/ MeOH
gradient o] 54 ZH L ol &35t 1271 & -E—Iiiii el o gdg el 28 8H
£ 9AHC8ZP It EDH 2 ol &ty S EE 818 877A F TE AREHe=
l=och sls1EE g3e CIS preparative HPLCE MeOH/H20 5%4]A4 AlZhale] 40E3E
62%7HA F7MAA b F8 £ FHELS AU SAHEEH 5HAAM = silica gel BRI R}
EqdimEe Alssta cx&m;mwmmo.:wza;ap AT FAsld 2 F9 24 B
=5 99k

Scheme 1 E7HALE] FE£29 #7180 E9 9

Agtenar amurasms 05,5 ka)

Fa. ool il Hef, -

Sitdorad ot oesareTICacs 4l AL

e T LI T T T
HEERE i A P

n—f_ |,C'lj_'l Fr 175 41

SiLE L
LML - radlert

o N rd Tt s e = rer Fra r.r bl b 2
TRvel L e o UISE ! CdAE o CUkE e DRSS v MAERS 0 p SN vl kG g 3ET D CT0E T
LA ES MR aT ]

Mzt -H: 3 (3CET

xI- -3 -3 -3l ) -3k =g
TR TTI | L B TP - I ot-H A2 e L e 22wy 2100 e
s1IPLE GLE G
sii-/Hn ﬁk =3y ZH:a 'IH,'H rOORRF R
Fu nin,
B ] FrEs 2 FrEZ e FBEI0 FRETIZ En3arE Fréc
CAlmgy fDE gl TP omgl 7imgd DT mgl N ng: L )]

3-1-4-2. B 7lA}=] BuOHSE subfraction : 127] £ &

E7LAlE] 65 ked A A2 T MeOH (12 L)2 dedA 747t 23 284t o4& 7
He S5l MeOH FE5 241 g€ 9% O]% 24 #gtA13] F pohaxane, BtOAe, n-BuCH
2 £AFHoz LriEE ¥ o] & 4L =t BuOHEFE silica gel VLCR MO/ MeQH
gradient o] B4 =@ £ ol&at o 1270 2 -E—Iiiii e o 2 4L JehiE 23 89
L QAP I EOfn & ol &5y A EH 818H 877A F Y AEFHo=
il a3 EE g38 CIS preparative HFLCZ MeOH/H2O 5%4)A4 A13taly 4083
6272 FAHAA 5 F8 £ HHYEL AT SHAEE B5HAM £ silica gel FFI R
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EafHEE Algate CHOI MeOH/H2O(5/35/518] AL A sty 2 £9 =4 3%
=< 49k

3-1-4-3. BAFE F. 8559 A FZzE 2FY 13] o]
'H-, MCNMR, 'H-'H COSY, TOCSY, HMQC, HMBC, NOESY £ A1}, AS-855% steroidal
saponindl BHEY FA2=2 EHYT F IAUEL EAFHLE stero] T 8] 9T 11H A}
old] o] 2AFL 2w Pon 2W A 4 hydroxyl groupe] Aol Pm 238 4] ketone
groupg FtAn Yk AEB Fo FRE HH COSYF TOCSY dataE EHste] AF59
r}. NOBSY data® EXsle] g% 4oj222 245 ofd oL 322 34390

. N-

—
~ Fo

WTEERE = HMiiz

3-1-4-4. FFE B 8579 Bz E 027 28 Dol
'H-, MCNMR, 'H'H COSY, TOCSY, HMQC HMBC, NOESY data 2471, AS8572
Fr8-5-551 fFALg ZEE24 ol sl o Agdd £=2¢ 2z FHHYO
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3-1-4-5. B71AlE] BuOHSY| 2afJutg-4) v = 93

17AMd=9 AP FAA EFAEE frEE B2 4L AEF Fat butanol F oA
S el 52 FHUF F 2AEEHAM £ butanol BHE oA 77 EEiR 127 B
oz AEFHstY F4L FUstE

1A= A #¢l @ butanol EHE F SdM E84z 95 4214 @54 #o3t=
T8 AEQ HFAZEL KLckit ligand)2 ASF dells 2agde (Ax2Z: B
Sexosaminidase, B-Hex)d| vPlAl= 92E AEF 3t 2 Y31 Fo] butano]l £ &7 9
E2Hoz 2uq gL AAsG 2 0% AA ) AP S FE 1348 ng/ml o]k

= -
105t 1345 p2iml

% =

z o

o 3

T -

T T

g o

;I Eak

-=% T T
| ‘ ‘ A—‘
, LI . . . : . .

ML PrL U =] i JET U

23 3 E7tAeE] BuOHS 20 3de 4] mlae 9

3-1-4-6. B71Al2] BuOH sgubfractiono] cyclooxygenase-2 (COX-2) 9] #3F <]l prostaglandin
D2 (PGDZ) A4 A= 9%

AEHF 17 E8S A =744 BB HRAZS KL/LPS/IL-1022 A5 F A HE
COX-2 =] 234 PGD, A 4 tig T8 AEFT dI 23784 dl=3d 73 4L et

B cRe

W -

oo I

:
|
—
—

&

1nn

P X2 generation (pgiml)
I

[
[
=

Lt

KT BT 1 I X d o & 0 L3 Ll i 12

23 4. E7FA}eE] BuOH subfractono] COX-2 &) =3¢ PGD, A4 4 mlAE= 9o

= :3E3 =



3-14-7. B7IAE] BuOH sunfractiono] 5-lipoxygenagse (5-LOX) 9]&3F ¢l leukotrien Cy
(LTCy) A d 4] vlA= 9%

AR 127 EHE A 744 £33 dgtA =z KL/LPS/IL-1022 ASFE AYdEHE
LTCA A4 tis 208 AES A3 3 4791112 Hlad F§ &4 L depdgdrh

SN -

Soa00 -
=
: i
E Wy -
= T
£ T u
= M T A
S T
2
-T1]
= g |
&

T -

0
VDoro1 2 03 40 0= 5 07T &% % 11 12

23 5. E7}AbeE] BuOH sunfractione] 5-LOXS 22 ¢ LTC, A 44 olaEs 95

3-1-4-8. B 7}A}E] BuOH subfractione] 23} H8 4] vl = 95
AEEHF 127 BEE F 44 2347 dPA =y KL/LPS/IL-1022 2 SF H|ghH =
9 gay drgd vlAls WEFE AES di EE12444 d|zd FE 24 L el Yok

p-hexrelease (2u)
F—
-
=
b
|_
I

) H
BINKN}

& B0 1 . 3 4 = ] ¥ B g D 11 1=

29 6. E7FArE] BuCOH subfractone] 233 984 rlas 4
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A7) 48 A% AestdA ol x99 B

Table 1
2} Hma&L COX2PCD, LTC, B-Hux
fraction Inhibition{™a)  Inhibition{")  Inhihitlon{'%)
1 -SU.68 11.54 S0
2z -5%.49 1574 68,18
3 -260.57 17.17 4.28
4 -0.47 403,55 27.54
5 -34.52 353.82 15.24
0 23.25 -22.34 -31.23
= 41.89 51.64 358
5 42 08 .60 14.63
Y iFs 4.3 vus
10 3661 27.00 1.85
11 <3613 55.04 1496
12 -22.11 4761 12.47%

3-1-4-9. B7}AlE] BuOHY & 9] A2|Ath3 o7 A5-sELAdAH 55

AR #GM Y Z5L HF22 butanol 3] HHE-FAE =3 19 4] 5224
Passive Cutaneous Anaphylaxy Reaction (PCA reaction)d] thd 52 #Hd Aal &% 9
o2 IA WL AdAAZeH, 0% A TaF FFL 605 mg/ke22 FF AT L
LiERL 9o

=

-’g‘ _ Te, =67.5 mp/kg, n=4
ERL
£ &=
= HER
E % r ] R_PI
E
=
E
-
o
romkrol 25 0 100 mELKe)
% 2 L ] b .
I s : L . -

a9y 7 E7abe] BuOHEF ] dejadts o3 25 520 4d4M &%
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3-1-4-10. B 71A}e] BuOHE & 9] 3 AAAL

E71418) BuCHEZ o] 7137 AFf 3 347 Fad A= 97

Ovalbumin/Alum22 FE=EF A4 FEELGMFHETFL 200 mg/ke22 F4F Fa A
Aetgd ddsts T2 HIEGJ TATY F&H5ES dAEis @40 5] dAd B AE=E
d= 2k FAEHUA 435 +PT AH A

Er Il votol kenknrytes
- T Tasinnphils
ik
e
3 T
L)
| l_L i_‘_\
1]
OV = bAh] ENMmyten T A, (g

A,

A Rensrmerel challesged vk WS
=012 0 dersiliors, chsllmgee el OvaL sealed wilh Gt e ol =3 A2 g
Sk e, el wnlh O A cealed wilh 1 etk of desionell e oo G

23 8. E7bAleE] BuOHEZe] FY-g342 F23 AANEE4A 247 34 s 49

3-1-4-11. B 7}A 2] £ Ho] Nitric Oxide (NO) A4 d vlA= 95

g4 F9stE e A2 42 A nitric oxide (NO)A A &) v]R & BAFAE S /718
MEZHY dF EEdE 4= RAWZL? A Zd) A7 Azdge 34 HES
lipopolysaccharide (LPS)E A=A17] £ inducible nitric oxide synthase (INOS)d| &l&] 7=
A NO A4 oA 5L 29F A heaned (HEX) 2 ethylacetate (FtoAC)E 4 73 F A
HEgES U Eed o Aale 2y 9448 o] Hexane T2 £ HAEH2 2 NOH A
HE gAsgor o]dhg & INOS Thilf ] W A4 93] HE Ao

25

=
o~
= 1
f_
oowm
=
-
a
e - - A3 12.3 23 i juEml

s - = - +
L .

OS L ————

-otin [T [ ——

29 9 EFHAEIEEo] NO AH 4 nlAE: 9%
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3-1-4-12. B7lAlE] HexaneFo] RAW2647 A E 4A NF-xB 71 DNAAS 4| vlaAl= 499
HexanZ2] iNOS 28 A= AR NFxB7l DNAG AL dATTezA o] do]
B A ok

2 )] Ale] hexane (ugfmi) 6.25 128 25 50
B P.C S.C

d 4.4 0 A A
NF-B

Free probe

*B: basal level
+P.C pasitive contral
vZ.C: spacific compstetor

u

23 10. E7FAE] Hexanedo] RAW2647 A Z 44 NExB 7} DNAZH Y ola= 43

3-1-1-13. | HFZ 2 o] Nitric oxide A H 4] v|A= 45

HEehed FHeN0AYGd FlAE 8 44098 Fr1EmEH O AsfZdL daH4=
¢l RAW2647 HEZ 4 LPSE ASA7] & NO A4 9A5L 29F A} BoalFdAd F&
A &g L ey

Tabls 2
Inhibition of NC production (%o)
oll 31540 ol ™ 440

Control 0 Control D
AR
ot | 130 | w67
MR T 11.9 letone Tas 11.5
AN T
Focg®= | 1so | fokE= s
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3-1-4-14. F U8 ethylacetateFo] RAW261.7 A X HAH NO A4 = iNOS protein 23 4
HA s 99

EtoAC S& &3 d£22=2 NO9 A4E HAzigen 50% A« dad == (IC0)<= 805 n
g/ml o]3om, o] vHEg (NOS DEjds] wd Ao Ee] gzt THHYA AErAL AT
of AT Aol

— 1002, S il
Mk 2 £

E _L'" -l
B LA o X L]
2 ol
IE 12 N xR E
=

=

{| L 1 ' i L

ND o 20 40 1] B0 100

Practing e — T T — |

33 11. Y5 ethylacetateZo] RAWZ647 A Z A NO A4 2 iNOS protein L4 7
Ae 9o

3-1-4-15. T HAFZ 2 0] RAW2647 A XA Tumor Necrogis Factor-a (TNF-u) 414 o
fAE 9%

BtoAC Fo] RAWZSL? HZ 4 LPS A7 £ A4dEE proinflammatory evtokine?] TNF-oAl 4
4 Al 9T AES A 94 242 vhehl A ek

120000 o

) =

E anonn | 7 B N Ml & .
;g anonn |k

5 Fnonon |

. o

1 z 3 + 5 i 7 ] 10 11 1z 13 14

al 0 al Mo
1. b IR hrahon = il madml uE-fr= 0 madmil
2PN 4. 1120 -ur'= B ireydrul 10 110 o= B0 rginl
BNl 2w § gl 1L el == Bl
B e S ™ 5 arngfird 12, Heseiee S S B0 rngdinl
f. HIXIH Ex=2 Mgl 15 HIEH FEg2 ulmgdml
G, Clofe =% Bl 14, Clofi v B0 mwind

29 12, HSIHEFESE o] RAWZ64T HE A TNF-u A4dd rlas 4%

_4‘]_



3-1-4-16. olo] S B FEs|Ho BuOH £ o] 2ay wid wA: 9%

279 s BuOHEY #H Z5dM Azl dFA =4 KL/LPS/IL-1022 ASF dF
Az 29 d5d rAs 9%E AEF 23 EHdEe] sfAEgM = 50% HA & o]
825 ug/ml oG 2w, Tutsime] 50% A EFE 92.3 ng/mloll,244 4 vz FFF 2ag
A ZF4& vepiYy ok

as ICsp: 87.5 pg/ml
= a0 |
LA | L
~BUOH 5 12 ﬁ .
s |
(L. 1. B N NN ﬁ :
Wo PO R/D 126 % B0 100 1m  (pefml)
P . ol ICs0: 925 po/ml
T o
o LTIV Bl |
- BuOH £ T 8
e 10
. B B BB BE N
%6 &0

Wwo PO PD 126

100 1% (uzimlb

a3 13 o o] H F Fus| A BuOH E3e] 2ay dred rlaes 43

B e 580 dFWds @4d dig 284E

(1) Zymography: gelatin zymogrphv® gel ZHE o3 Zoh 29% acrylamide, 1%
bisacrylamide £ 05 M Tris (pH 68), 1.5 M Trs (pH 88), 10% SDS, Ammonium
Persulfate, TEMED). &H|E sampled gelatine] = |7t SDS-FPAGE gel oM HAZ|YEF £ 25
% tritonX-100 &2 2 158IF 23] wash § F, Zymography incubation buffer (50 mM
Tris-HC, 10 mM Calls 0.01% NaNaydA 24413t incubation &4 CBB (coomassie brillant
blue)2 F A7l

(2) Western blotting: B3 Wge s xod v AEL HEs 7] 959 MMP-S p-ERK,
ERK, p65 hnRNF (Santacuz w.) T4 TAE AEs@on oz F2L& H549 Lipa
butfer(Tris-HCL: 50 mM, pH 74; NP-40: 1%; Na-deoxycholate: 0.25%; NaCl: 150 mM; EDTA:
T mM; PMSF: 1 mM; Aprotinin, leupeptin, pepstatin: 1 microgram/ml eackh; MNa3vO4: 1
mM; NaF: T mM , 5mM) & AHEs9nh A27 #2l8 H4EZ £ Phosphate buffered saline
(PBS; MNall 137mM, KCl 27mM, Na;HPO, 10mM, KH2POs 2mMIZ2 23] washal 2 lipa buffer
o lysis 3 F S ZAFL ot FE AE L Nitrocellulose membranelAmersham co.)
2 Agate] bottngd F Aol AHgal R

(3) Reverse transcription-polymerase chain reaction (RT-PCR): TAHFHZ A =2 MMP-O

_42_



mRNA%E =435 7] 98] RT-PCRE HA154 o} Total RNAE Trizol reagent (Invitrogen)S
AHgEte] F2s9 3, RNA LA PCR Kit (Takara)2 AHE3ls] ¢DNAZS #ETH MMP-9
mRNA  AZEd AHEF primers HEI Zeo] dAMIEIATE MMPS @75 bp),
5 -GCGCTGGGCTTAGATCATTCCTCA-Y  (sense) and 5 -GCAGCGCGGGCCACTTGTC-¥
(antisense);  GAPDH (178 bp),  F-GACATCAAGAAGGTGGTGAA-I (sense]  and
5-TGTCATACCAGGAAATGAGC3 (antsense). FCRZE 553 DNA ©H2Z agarose geld

o) &35l 4 assayE HA|E A

(4) Migration assay: Gelatin invasion assayt transwell system (Coming Inc) & AHEsle] A
A1t AT 8 um pore filter insertd] gelatin® 2 coating 3t AREstHom BRPFIHZ=
ZAWFHA ool 5 x 10 cells/well2 Helatdoh Zzhe] welld] TNFao AT,
TNF-o + BtOAc #H 27 28z T3z 78 A28 24 A7 ot djokst s o0, v ko] B
F filterS £ HEE fixaton 33, Hematoxylini eosin Y2 HASEHT G4 Z @ X
Heolgos ddd =9 /42 =4eigrl

(6) Thin laver chromatography (TLC): sl 3} E7FALE] BtOAc fractong TLCZ A EF 37
@3t o] Whatmnan A8l HP-K silica gel (size 10 om x 10 cmy thickness 200n) £ AHEstge
™, BtOAc fracton2 HA S (chlorofrom(30):MeCH(60): Water(8)) o] 5o FFsHon, A
A7 B F ol5E 4 maEt 4719 TLC fraction g PL & 3Porw oL oA ERHWEHZ
AZd A=) FF TNF-oR activation A HA 24X F MMPS Asl 5= stk

3-1-4-17 E7MAE] BtOAc FEE9 MMPY YA AINE Algs 23WI24 =44
¢l a) AR YRR A TN G54 Al EFG TNF-a2 f28% MMP-9EAAda &4y
Ag4AF A, B4 e] BtOAc £8 FEELS dRHE2H4AEZF 4 Fo5tz MMPS Te 2
£ TNF-alphaZ #E=3@ch 2 A 23 14 MG o] 05 - 1 meg/mls] =8 44
MMP-94de] dAHG o Anae MMPIEZAEEo] dAstn e AL LA

EFA(mg/ml) 0@ ©0 0.5 1 0
TNF-a (100 ng/ml} - + + + +

MMP-2 >

= 12U _
E ETE ] . m MME-Y
= EET + * e
o E'E = W =
ZT= 35 i|
0

23 14. EFA : E7FALE] BtOAc 2539 TNFaf 2 MMPSd 4 =51 Z A4 o4 F4

b) BtODAc EEFZEL |43 AHE MMPI/224 494 FAHM, EFFAE] EtOAc B
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E FE2EL UFEHIATTI AEF MMPI/2EAEY L AFHe 2 AsfEteR] AES
Arl, EtOAc £ZEL MMPY2aAd 23 A=d A 28 154494 Bo] in vito A
o) MMFP-9d] Ec}t antzeo 2 45 gL el s MMP2aAE4E AsEE 45 3
At

EFA (mg .-"ml) i} 0.3 07

MMP-2 3‘

2 15. EFA : EFLANE] BtOAc FE2EF S MMPS/294 &4

FH, E7FE] BtOAc 289 BIWEEZ A= tid A=ZFHE dolE 7] 3l Roche
Co. Ate] XIT I kit & AHE8le] dRAPZ2 ATg A2d4 =2 24390 2 164
M5 o] B7lAE] BOAc FEE2 0 -1 mg/ml 2 55 13 M AZZ4HE vleh) A
we AL Fss

—~ 120
20 - -
-

2 'E 80
g8
o
an
E o
G
0 ; i
EFA {mg/ml) 0 0.2 0.5 1

33 16. EFA : E7lAle] BtOAc F2EH 9 A4 9

3-1-4-18 BT oz BrlAle] EtOAc £ 9 MMPS B A A4 As]gsl: E7FAE
EtOAc B82S 80 % confluency2 A @3W T2 A =4 300 700, 1000 ng/ml EEFHE
A2 F F TNFoZ activaton A17]1x 24 A7 X cell € lysis bufferd] =4 western blotbng
22 MMPS SEde) g =FEgch o ZAq 1% 1544 EE dtg go] MMP-99 F
EtOAc £3 8 %k M} 5= 2FH 22 Fidte Fo] #F4HA T EFMAE BtOAc FEE
< BFHE2 =4 HEHEE A= MMPS :ﬂaﬂ%%% e} in vito M E MMP-9
AsfEEE 7HAD 2ER 2 WL 2 A=A MMPL B8 4 Asies FHAm 3
=7 Western-Blotting W22 A&ty 90sE dal 2y 178 Ze] E7HAE] EQAc F
ZE2 YRWLZ AT A=A 0 MMPO B Zo] F4& ATL LA
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EtOAc Frac. {(ug /ml) 0 0 300 700 1000
TNF-w (100 ng/ml) - + + + +

MMP-9 |
GAPDH |

39y 17. BtOAc fracton inhibited MMP-9 protein production in TNF—induced HASMC.
Western blot was performed with total protein extract of HASMUCs as shown in above
conditions. Cells were serum-free culturedwith several concentrations of EFA as shown in
thiz figure with or without TNF-u for 24 h.

FH, HFALDA A EFFALE] BtOAc EE 4 28] MMP-9 mRNA level FrAd)4 E71ALe]
EtOAc 238 MMP-92] AADAL mlas 992 E7] $5Y RT-PCREZ MMP-92] mRNA
level S =Fat 4t E7HAbe] BtOAc EHE 80 % confluency® A BFWHTZ A =4 300
700, 1000 pg/ml EE=EFHE HE G F TNF-oZ actvation A7|D 24 AlZE F eell & Trnzol2
Aelate total RNAS Eelate 494 o]&atdirt H=F specific primerE: AHE3H
RT-PCRE A& 1 & G322 MMPY mRNAS ko] TFATHE FelsiEd =, B
FHAbE]l BtOAc 2R3 d3W T2 4= MMPSY FHE 7laz 995 mRNA 9 42
Asfstersts 2AMEY] S15he] BtOAc FE2HE A4 Aesn TNFapha 2 MMPH
mRNAE #H4E +=F H, RI-PCRE A 4RE s gt 439 23 2 18 4% &
o] E7FAE] BtOAc FE2EH 2 MMP9 mRNAY 4L Asfsiz &L st

Etylacetate Frac. (pg/ml) 0 D0 300 700 100D
TNF-u (100 ngfml) - + + + o+
MMP-9 < S00bp

39y 18. EtOAc fracton inhibited MMP-9 mRNA levels in a dose-dependent manner. An
RT-PCR using MMP-9 specific primers. HASMCs were treated with various concentrations
of EFA (300, 700, 1000 mg/ml) in the presence or absence of TNF-o as indicated.

3-1-4-19 Untzéd] 93 MMP-S A8xs] ¢ Ay 13489 844 el dals} o)
EtOAc B4 gs] TNF-oZ activaion® p-BERKS] &) Eolgte A4S 221§ H 3=
o p-ERKE 43 MMP-99 Aldte] fAdd-L 2¢57] 8] pERK specific inhibitord]
Un1ze2 =@ 2 4 =4 10, 20, 20 pM 8] ==9¥2 A elstg et tha] TNF-o2 actvation
A7 2 24 AT F ZymographyE A A s MMP-9S] HHE =Fsden, 23 194 4%
Zo] MMP-94 &ido] Fol=x AL FUT £ Gk EFMAbeE] BOAc FEEH] =4
FAGUE E Y 51}¢] ERKS 43 E dAsie AL st osz, ERK B Ze] @iga
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g MMP9 S Aide] FANEAE #FUEr] fste ERK B¥ZE i Ee A A
Ug1zes AHEdle] BERKE ¢4 32 oA §1% TNF-alpha? MMP-9 B Hg A4 & fx &
Un1z68] 93RS esidoh 2y 1944 B o8 o] ERKEY 143 Asjaz AEF
Unize Aol TofA = MMP-9 ©E 2s] Al Mo] ARsiE L ZymographvE 53 A= ¢oh o2t
A, E71Ate] BtOac 2239 ERH T2 A =48 MMPS o352 ERKS] @45 s o
Aoz vehles d449E 258 F 9

Uo1z26 (pM) © a 10 20 30
TNF-o (100 ng/ml) - + + + +

MMP-9 —

MMP-2 -

im

g

oy

A3 m HMP-

Z2IRE 4n- L MMP-2
1]

23 19, TNFoZ ASHEE HASMCHA ERKA3IA S Utzs] MMP-92H o A 241,
Un126 was pretreated for 2 h and then, 100 ng/ml TNF-o was added to the serum-free
conditioned medium. After 24 I, culture supernatant was subjected to Zymographic
anal ysis.

3-1-4-20 SAHE 2 HEZ M BEFAe] BtOAc 389 migration # &2 S 2 A T
MMP-92] a4 o3 ECM(extracellular matrix) £31% migratione] S=173 5% Bd@aF
2 Helez oA 2w, TNFud AS4 dsir S=8I2 HA=8 o2 Addrh
Gelatin® 2 ZEE filterE FZ 22 JlAE tranwell & AMEEHe] BtOAc EE 9 migration
AAAZE =FsEch 2] welld] 500 w2 BtOAcE TNFo7t 712 serum-ree d A2
2718 T transwell & A3 sRcl A3 tanswelld] EdEkA] 228 @ A% 5 « 100 19
ERBEZ AZE HAF F H4AMT 54 AZdU7] M FASS filterE T3 AZ5E
ol B3 Gtk ol FBE AR w8 FH3H7] 8 filkerE TASY FHHA o] FF AZE
methanol2 24 A17] F Hematoxylind} eosin Y2 F48x Hr|ad2z FF§ 9t TNFoz2
7 HElE dE2T dMs olF AR AHeEldtA] #2 controld] H|F o] BF A =S It ] 9
A FrlEtE 26, TNF-u8t EtOAcrt 414 HeElE sampled| = control I} H|F & 2=
ol E HE F7} FAEHATG F, BEHAE BOAc F2 LYY dFH L4 E 9 migration
4 i dAEZgE Fd7] f8ts Coming Co. A transwel]l systern2 o] 23 A3 4)A,
transwell & membraind] gelatin® 2 coating F F, TNF-ox 2] T1 BOAc FEE3 + TNF-
o #HF Fo2 1}5e] HEE dRAWLZ AEE transwelld] T3 F incubatord) s 24421
HiekstE ol 2 5 membrain HE2E o 53 BRHELZ HEE eosin Y3 hematoxdlyn 22
Haaty o5 A=Ze] +£F FHUF A, 2 H 2044 % do] Erbrbe] BOAGFEEE Ao
T= TNF-uft Hel &t lz2FE o o| 5 Ax7 HA3 o=+ 24T + otk
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Bazal THM - THM-w + ZH0AC Frac.

ano

end

4o

00 L
oL

sl 1 ME-cx M-z + B (Tas,

29 20. BtOAc fracton® TNF-o-f+= HASMCs o] YA &4, In the invasion assay, 500
ul of serum-free media with or wthout TNF-o (100 ng/ mll\% was added to each well and
Transwells with gelatin coated membrane were inserted. Next, 200 | of serum-free media
containing HASMCs with 1000 pg/ml EtOAc fraction in the presence or absence of TNF-o
{100 ng/ml) were placed in the upside of Transwell as indicated in this fipure. After 24 I
of incubation, the downward of the membrane were stained with hematoxylin and eosin Y.

Migrated Cells
(% of Contrel)

3-1-4-21 TLCE AEFHZE TL T2 T3 T4E MafiTofE o|&ad £428 AFsz F282
Aol FFE A1 o] FE H|m: Maldi-Tof & AHgste] £ H 471 compounds] o|E=2 7}
ol 2ilels F2EAD Hugen 4o 3 TId T2 & T27F ©5Ee® Aoz #¢l
Hon (23 21) A NMR 242 3 2o}

| PP R T 1mhthLu*ha;th4'ﬁﬁif:f;_Hfji;_r}
T3

T2 =
0 Conlral
&1 e GM3
5 o AGM3+MaT]
o )
i
sy o — ke __

-t

a3y A, MMPYEH YA 4L ZE T2 ompounds] ZA 2 Ganglioside GM3 FAIZ =,

3-1-4-22 E7}AlE] Etmc %%%fﬂ hg-Aae] @R FHHEYR FHAZEY Az
EtOAc FEE4 43 rl4L @3 29 AZE FF8 7] 8ty 457 vly-2d) 6 T35
gt Aol F, :f_z]% Ho|F, nA BT + BtOAc FEE HFT 22 b5 AFAz F



g3 ZHHED F49A2 Leptingd wHiIE FFEET 0|58 532 Asanpharmacal
=]

co. 59 Aekd AMEsld ELISA ®eoz =dsie ol

Eg ZH2HEL Hile AT Hs 27 o= 4L E¥ on HDL-Z# 2
EL& nAAF4 dls] BtOAc 43 7o 28 %ﬂa}&"t} (Table 3). €3 IDL-Zd~HE2E
AZFd Hls] EtQAc HF To) 2T o=t o) FEHYY £F Y Heg g n2A
Fd| dls] zel7t AL g Aoz et (oY 22, mEd Bl 229 SE 40
A ER2EdAHED IDL-2dAH S FAE 2RAZGY oud 79T + 3L Ao
Fzdo

Table 3 E7lA}e] EtOAc FE229 v¢£ Holx9 dRIdALdHEg FHA29 Asg
ND; normal diet, HD; high fat diet

Lipid {mg/dL}) ND HD + EtQAcFrac. (mg/ kg)

EtOAcFrac. 0 EtOAc Frace. 1 EtOAe Frac. 10 EtOAc Frac. 100

HDL cholestreol 02.13+2.58 06.33+2.32 78.21+2.28 FL10+5.23 68.20+12.20
LOL-cholastraal 37.37+10.16 53.93+5.67 37.75112.25 38.21+9.57 57.83+27.2
Total cholestreol 122.23+12.06 156.73+9.14 135.37+5.25 132.44+10.32 132.22+13.82
Triglycerides 61.35+3.52 83.23+1543 81.1545.53 75.15+8.35 &7.36+25.74
HDL/TC 0.55+0.15 0.52+0.35 0.54+0.38 0.53+0.36 0.39+0.57
LOL/TC 0.29+0.7 0.36+9.08 0.20+0.29 0.29+0.87 0.39+1.23

Tatal zhalestaral mg/dl

I 1 -chalestarol mo/dl

100

12n 2 -
Lad

] 1]

i X

ao

0

2 a

1

mg el
mgfdl

FHlAr 0 Fhlw 1) F'Hilﬁr nn
MO EtCvAc O EtDAcl E1048c 10 EXQACLOO
HD HD
(A) (B)

2 22, o FHotalcholesterol 2 LDL-cholesterol®] M 7L (A) Total cholesterol (B)
LDL-dolesteral ND; normal diet, HD; high fat diet
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Ay

(1) Zymography: gelatin zymogrphvd gel Z42& & Tod (29% acrylamide, 1%
bisacrylamide £ 05 M Tris (pH 68), 1.5 M Trs (pH 88), 10% SDS, Ammonium
Persulfate, TEMED). £ H|¥ sampleS gelatino] Eo0]7t SDS-PAGE gel o AZ|495F F 25
% tritonX-100 SH 2= 15EIF 23 wash F ¥, Zymography incubation buffer (50 mM
Tris-HC, 10 mM Calls 0.01% NaNydA 24213t incubation &4 CBB (coomassie brillant
blue)2 FAFol

(2) A 2 Eel: A 2 Bl 4E Schreiber F(19850] A7 3 HHE L ALgsts) FE3
AF AZE 1mls PBS 5422 2H wash & F 05mls] PBSE 2] §F scraper® o
EP tube2 271t} sol. AE (10mM HEPES (pH7S), 10mM KC, 01 mM EDTA, 0.1mM
EGTA) 4 AMH&3 A DIT(dithiotreitol) ImM, PMSF(phenylmethylsulfonyl fluoride) 0.5mM,
protease cocktail (apropriate concentration) 22 Hrlale] AlEstglo o], NP4t Edata] A
=S |ysis AT QAR s HL Esigch IR AL )7 SisiME sl C
(20mM HEPES (pH7.9), 04M NaCl, 1mM EDTA, ImM EGTAIS Algstgion Algaa
DTT ImM, PMSF 1mM, protease inhibitor cocktail(apropriate concentration)E H7lete ALE-
Fen F2F Au AL 7) ¢ EREs

(3) Western bloting: A9 %3 wez Aoy dlZdEE FE57] 99849 p-ERK ERK,
P65, hnRNP (Santacruz o) €9 WA E AHEatEer ¥ d F&& 43t Lipa
buffer(Tris-HCl: 50 mM, pH 7.4 NP-40: 1%; Na-deoxycholate: (0.25%; NaCl: 150 mM; EDTA:
T mM; PMSF: 1 mM;: Aprotinin, leupeptin, pepstatin: 1 microgram/ml each; NaivO4: 1
mM: NaF: 1T mM , 5mM) & AHEatEh A 27F HelE 4 ZE Phosphate buffered saline
(PBS; NaCl 137mM, KO 27mM, NagH POy 10mM, KHaPOy 2mMI2 23] washatz lipa
bufferd]] lysis & F U ZAF L 39 A FE AE 2 Nitrocellulose membrane(Amersham
co.j& AHEEHY blottng 3 F HH 4 ARG

(4) Thin layer chromatography (TLC): si®3} E71Abe] BtOAc fractonS TLCZ A £33 7]
ko Whatman A8 HP-K silica gel (size 10 em x 10 emy thickness 200n) 2
AHEEL G 2w, BtOAce fractong HAER  (chlorofrom(30):MeOH(60): Water(8)) o =<
AAstgon, A B £ o554 w2t 4709 TLC fractonS 928 & ggen o]5L
e BR PP 4T A2 §F INFo=2 activation A1# 2447 £ MMP9 Asis<
#lst gk

_49_



3-1-4-23 TLC (thin layer diromatography)Z a8 EtOAc fractong AMEHE o =474
HPTLC(high performance thin laver chromatography)E o] &84 BtOAc fractong AEEHs
S} chloroform @ methanol @ HaO = 30 : 60 : B & ZrAE o] &s8 2w, BtOAc fracton
2 Te &4 59 FAF F o524 2} 419 compoundZ EHEEh 2y 23 9 A
st fo) EHHE 4712 compoundE T2 L2 Sl F spTl spT2 spT3 spTd 2 M HE
T evaporatorg® AREEtY] dry A7z DMSO4] S9A A4 E&3tEnt SHEE 24
T spTt - spTds] compoundE  treatd . TNF-o2  acHvation A3l £ 24 A7
Zymography2 #4ZZ ¥F7 2 59 B} o] spTl I spT2dA MMP-9 inhibition
activityE #FUT ¢ 3%tk

A1l | i

gli ! — :
S | TR N
fp— Thahnghll - = + = + + 4

A B

2 23 TNF-uf'2 HASMCHAM ponge BtOAc fracton?] HPTLCHAM AMEE 2 spTi ™
spT28] MMP-94 dddAZ4 ¢l A wolvent (diloroform{30)::methancl(60)water(8)) was
used in TLC and the migrated compounds were scraped and eluted with the same solvent
Evaporated T1 - T4 compounds were dissolved in DMSQO. B: spTl - spT4 compounds were
treated to the serum-ree conditioned HASMC culture and 2 I Jater TNF-o was added to
each wells. After 24 I, culture supernatant was subjected to Zymographic analysis.
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315 3= 2@l § 2 A%

437U &

@72

e L
(123 - 493 F249)

El

-E7FAE] A% 254
A

-E7lAlE] Butanel
e
subfracticnationg- &}
o Hlm3 o] o
{7 (1812 {8 (443g)
S 2Ry HYED B
= =L e

iTh

L

T

1 @8 of M 77 #dE2 B8 2 7=
23

2 F7el M olm| it B2 2 1z A4
3. B2l saporin®] 3 SAFEYH I 4
S1He BEE 4 9 s ME A=
o 2 RAW2S47 macrophages] LPSH
2] NOe 43442

4. A9 BEE 12 COXz =3
PGDz AL HAstd e, 28 3
EEEqAMs 29 B 94

5, ZEE 4494 NO AdddA s 5
Ald galy v oA R & e
Heom, BHE 6 B raHE
COX-2 o] =34] pPGD2 A4 oA

1. +=23473: Silicagel column, TLC,
HFLC, NMR., LCmaxgEoe=z JTxz3F
!

2 7Y #EEd A 3 FRY AT
saporin 9 4FF9] 2)F saponin T
2473

3. 5FRE ofm= it W

4. EEg saponin 3EES sAFZE
4 =3 RAW2647 macrophages]
LPSAE] NOoof 4494 z5 34 2
BMMCel A £LOX S 239 LTCE tod
A, COX-2 9£39 PGD2 & gIg)
(FHex)HA 2544

Bo1A 23289
SECIETE SR

TOvA/AlUMS 2 f=3 d4 FEEY
of A JL-4, ectaxin 2 JgE 4144 24

Ovalbumin/Alum© 2 Frzha A a4
7t A Amouses] 27} butanc] B
g2 78 ATES 3 7@ A3
A (BALF) 2 FZ oM cytokine &
IgE 44432 FlA assay kit= A%

sdsld  Z2E2Y
tdzagns A4

1.51H  ethylacetate (ECC)o] RAW2H4.7
mactophages] LPSAE] NOe| A4
o A iNOS EE=Zr|T 3]4: NFxB
AA o &ale] mRNAY 2Ho] A

iNOS W#H A 7]d g+ Westarn
bBlot 2 Real time PCRE FHE
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H g

e
(123 - 283 F28)

I

EtOAc 34| 93]
TNF-02 activation¥®
AZFF 2 HRREA LS
BTl el BiOAs & 235
AAFPLZ x4 =2
MMP-92] AdZ FApst
A A M dA a7

E7LAle] BtOAc 283 ¢
(g 5 g gsdH

AF AGFEH ERK1M 3
A7 A el

MMP-9H ALe]] EFE v]A] =
A EAEAGE o F 2] ERKE]
244 g g4 L&
Western-Blotbing 2 2 91
TNF-alphaZ FE2%8 ¢33
ERKS] &7+ B aAH
EtOAc FE2EF4] FoT4A4
HAs fHirsts AL F4

AAFP T2 =g FoEg
= &% Nr-kappaBe] <
gl atel. E7lAE] BtOAc
FEZEHL dIAHLZAHE
4 H=]§d F TNFalphaZ
 2]8t & NF-kappaB2] 2
249 o5& &

E7lale] BtOAc 28 2
WAL 2 A T A
NF-kappad] #1fjo]F<
A HE e

MMP-9 F3H=be A R4 #5
et Halzde 4L \A
= AAzdod e shlel
NF-kappaB2] "3BT =Z A=
2] UFHEES  Western-
Blotting® 2 &

E7late]  BOAcFESEFH L
ol &3 mAHHE o] Tt
e CB7BL/6 (high-fat
dietfed C57BL/6 mice)2]
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EtOAc EHFZ =L oF2
= %ﬂﬁﬁ%ﬂ%;ﬁ“fﬁ% AAqA
JERTRRES J2dEE
jﬁ- 2 2 gk;ﬂ o4
i o P Lietfi] =
I qe NoE AL A
E,_Eﬂ%-’al"o]]i + E@A?EFE
% Al E_ EE 1]1=
rEy HiE 2% Zd2H2
;i%%*éﬂ% Lepting ¢ w3}

EtOAc EHFEE Ho| T

Ao}, ma A 51 BRd|E
& Aurghake] T, PR~
FH A2 g BAAW HJA

EtOAc EHFEES 740
TF 44 1, 10 100 mg/ ke
THFEAZ HeAzF &
Hu|ghe] AWl v F
o Ad g Baaute w4

Starchifish 2] ethylacetate
EtOAcEH 4 A 27
FA AL

R ERE LR e
Qf;j%ith&ﬂ éiliég_ Gel

ChromatographvE
A HTE 2 g 3-2,
35E a7y =
FelE HdE=4]
LC-MS/MS/ MSEA
FZ44

1:2082 =215, R (2m]
obH E20mlsh Z3. *:g ;{P
vacuumAd 2§, Imle] 21
Hol =4 AFEZE

o} 208 50
@.mnicateaﬂE =3 @2
4 A Fdl, 12082 57
2, A3 127 HEE M
dl& CU66+M0.330| B2,
0.998 FHA7F 0.82ml W51

I

I3

& e urjoiy

Z
n
B

e
ta

ER

5
A

Al E MSEA

72274

monohexose-ceramide®H2]

Shimadzu TOP-IT LC-MS).
2o FAES 22344
MEE 2 A 4] 12 5% W-10mMAF
SmME A-Me(51-1.25% W-10mM
AF-5mMEA-BI% PA-Me

200(8); 20ml/min C30 (0.3 x
Omm): DV=1.68 Sample -3

2 ml/ Blml
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23 Ax 4 A EFtabeld] 2l @ Bd= 28 2 E FddE 7] fisty A A= 44 HAFH 2
2 FFSY 7F8 saponin ZFE1 554 opr|l=d TR E B L H, o)F 3E9 saponins
AM2E FFEYE IAEE WU

3151 OFFZ BN B Asterics amuronsi) 2 ERRE F95T4 F2 e o
Tx24

[ o}F=E7IALe] 22 E asterosaponin BEE £

- o}RZ BIMAbE 65 kg MeOHZ Hedd 252t 28 $335 4 MeOH $38 241 g2 &
< (Scheme 1).

-o] FE2EL E2 HEHF F nHexane, BtOAc, #»-BuOHE ol|48ly £33 2=z LB FHsF
o Ztzte] e 2HES A= Echeme 1)

- 85 ¥4 23 E5 #BuOH 2 E9 @40 713 FF A2 ey

- Silica gel VLC : MCMeOH gradient 202 o] 4ate & 12719 E2EL 42

- Fr. 7, 8 BEHE(HT 18 g 44 g)d wiete Cl8 preparative medium pressure liquid
chromatography (MPLC) [MeOH-H:0]2 HAalE 3, |28 92 AEIHE4 diaty dHE
H2 2 glica gel column chromatography, Gy MPLC 2 HPLC {(Cys column (215 = 250
mm), MeOH-H:20 or ACN-H:O]E HAl8ty] 7 9 BgEL E88ty 228 23 3% 23 3
F79 AFEFETN FS4) HnE 4F9 saponinyd L Flstd ok

New compound: 1, 2, 38 3=

Asteriay umnrensiy (6.3 Lp)
Extracted with M:OH
MOH sxbact (2110 g

Bapdivo=d wih @ e il BuDHHE.O

=l e (I8 6 =) RS ETR O ] m-linlHA B (3400 a) Pt e 276 Sm
w Bl {179 52
il Y1

.......

Fr. T Er. i
13467 ) 14426.9 ug)
s MPLC
el S50 — TEHD Fr b (2000 g

B30 )
o F7i
Fuial Sl MFLL: 13wy L€ MFLE
1B S e O LT RSy WL 1 1 0T (5050
[18EE.E e Eoyp LA 8 i
; ; Cusnp, I (LG mp AL DR TN — 50T et i ;
L Uy MEPLL oL M) £k CACL 2t L0 (R 52355
}"’-ED:':':'::C :!-j--:'-l' ot 1'?'-:'"-':-' l:'.-|||E|. Tamd 3 (9.7 my)
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3-1-5-2 BE=E 18 FREH

AFHE 1 NMR 2 MS data B0 2EE 19 B2 bo-O-B-DAucopyranosyl-{1—
2)-B-D-galactopyranasyl-(1—4)-[ B-D-quinovopyranosyl-{1—21]-B-D-quinovopyranosyl-{1—3)-B
-D-gal actopyranosvl]-5o-chol-H11 en-23-one-3B-yl sodium sulfate2 new compoundydE #41
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2Y1. '"H NMR Spectrum of Comp. 1 in Pyridine-ds (600 MHz)
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_55_



£k cn ik in iE in Pl Y 5 In 0 oo
B o

23 4. HMBC Spectrum of Comp. 1 in Pyridine-ds (600 MHz)
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223 5. High resolution FAB-MS result of Comp. 1
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3-1-5-3 IS 23} 38 2E EA

NMR 2 MS data B4 da 4= z%g=S 28 #%Fx= 6o-O-B-D-fucopyranosyl-(1—2)-B
-D-galactopyranosyl-(1—=4)-] B-D-quinovopyranosyl-(1—2)]-B-D-quinovopyranosyl-(1—3)-B
-D-palactopyranosyl]-So-cholesta-9(11),24-dien-23one-33-yl sodium sulfateZ2, ZFHS 34 25
FE2E  Ho-0-B-DHucopyranosyl-{1—2)-B-D-gal acto pyranosyl-(1— 4)-| B-D-quinovopyranosvl -(1
—21]-B-D-quinovopyranosyl-(1 —3)-B-D-galactopyranosyl | Sa-cholest-9(1 1 -en-23-one-33-vl
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2 6 'H NMR Spectrum of Comp. 2 and 3 in Pyridine-ds/ DO (600 MHz)
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23 8. HMQC Spectrum of 2 and 3 in Pyridineds/D20 (600 MHz)
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23 9. HMBC Spectrum of 2 and 3 in Pyridine-ds/D20 (600 MHz)
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2H10. High resolution FAB-MS result of Comp. 2 and 3

_59_




3-1-5-4 3 ¥E 48] 722 B A

AEE 49  HHRFERE 60-0-B-DHucopyranosyl-{1—2)-E-D-galactopyranosyl-(1—4)- B
-D-gquinovopyranosvl-(1—=2)1]-B-D-xylopyranosvl-{1—3)-B
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2y 11. 'H NMR Spectrum of Comp. 4 in Pyridine-ds (600 MHz)
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3-1-5-6 EP= 69 T £4H

NMR B MS data £4Ed3 FHFH= 68 AFFRE  60-O-{B-D-galactopyranosyl (136
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2y 15. 'H NMR Spectrum of Comp. 6 in Pyridine-ds/ D0 (600 MHz)
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23 16 ®C NMR Spectrum of 6 in Pyridine-ds/ O (150 MHz)

3-1-5-7 31§ = 78 2 A

NMR 3 MS data 2431 #HFE 68 HFFEE  60-0-{B-DAucopyranosyl-{1—2)1-B
-D-galactopyranosyl-(1—=4)-[B-D-quinovopyranosyl-(1—=2)]-B-D-xvlopyranaosyl-(1—=3)-2
-D-quinovopyranosyl]-bo-pregn-9(11)-en-20-one-3B-yl sodium sulfate %] & F<lEH Rl
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Table 1. NME data of compound 1 {pyridine-¢s) and mixture ol 2 and 3 (pyridine-d+T2-0)
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m ol = H7}A} gl =RE amino acid B2

Fr. 82] A E3E F Fr8-34) tists] HPLC [CI18 clumn (215 « 250 mm), MeOH-H:O]=
gradient SolZ A (MeOH 5 % — 2%, 402122 HA135le] 5 29 amino acdE E=)stadl
(2d 19).
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39y 22, Mass Spectrum of Amino add 1
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2y 24. ¥C NMR Spectrum of Amino add 2 in D0 (63 MHz)
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2 20. 'H NMR Spectrum of Armino acid 4 in DO (250 MHz)

23 30. ¥C NMR Spectrum of Amino add 4 in D0 (63 MHz)
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3-1-5-12 FgE 59 7= EH
Amino add 5 : NMR g Marfey's analysis 231} 2%E 58 Zi3=& Loryptophan2 2
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Mitrite (M)
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B 714 comp 4 -15492 -36.94 a%.7R
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3y 38. Effects of ECC on LPS-Induced the expressions of iNOS mRNA in RAW 264.7
Cells. Expression of mRENA transcripts for iNOS was detected by real-ime FCR. The data
represent the mean = 5D, of three different samples BECC. ®p<0.05*p<0.0l versus control.
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PDTC {100 e

3 39 Time course and concentration effects o fECC on L[PS-stimulated the
phosphorylation and degradation of IxB-a. {A) Time course of IxB-u phosphorylation and
degradation. Cells were treated with LPS (200 ng/ml) indicated time, total cell lysates were
prepared for a Western blot analysis for the content of IxB-o and p-IxB-o protein. After 15
min actvation, phosphorylated IxB-o was detected by an anti-plhospho (Ser 32)-specific IxB-
o antibody. (B) Cells were treated with LPS(200ng/ ml) with pretreatment by BECC or PDTC
{ID'&Mj for 30 min, and the cvtosolic fracton was subjected fo Western blot analyses for Ik
B-o,p-IxB-o and B-actn. Relative ratio of IxB-o/R-actin (1) and relative phospho-lxB/IxB
protein levels ()" was determined by measuring immunoblot band intensities by scanning
densitometry. Data represent the meantS.D. of three separate experiments (significant
compared to the LPS-treated group for IxB-n and *** < 0.001; significant compared to the
LPS-stimulated group for phospho-TxB-o and ###p < 0.001)

3-1-5-17 3 Hia]He] iINOS HALNAS NExB9 Al translocationd] ®lA = 9TF

23 404MH Y NExB Haeel 2¢l kBuo] <148 2 Es42 BCC/H A 5t%7] 924
ECC7t NF-xB9] subunit?l péss] A= A4M A2 translocaiond A 5L 34187
date] d9F0 2H404HP BCCE A EZ 24 FUHZE translocation S S 30232
Azt AtHE FHelstEH o
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(4]

LPS [200ngml Y - % HE R ik o IR
ECC [pgml] - - 20 40 ED  EOD 00 -

POTC1OMM] . : : L ; : +
PES-Cytosol | ™ e e e e — —— —

Pactin  — e e — — — — —

PES- MUzl ear - . = - -

Larnin B-Muclesr ol e S - - . - .

[B

G

B FE3-Cytosd [ p-actin 120 r PES-Mucl ear / Larnin B
e E owf
2 i o
= o =
=g f E a |
@ @
£ =
B =
=T L
2 E 30
0
LPE [200ngml) LP5 (200 ng.'rgl] = + + + + + + +
ECClmgml] - o 4 & B0 1M ECCipgml] - - W 40 &0 B0 00
POTC (10 pi] - POTC(100pM] -

39y 40. Effects of ECC on LPS-induced p65 nuclear translocation in RAW264.7 cells.

(A) Cells were pretreated with ECC (20 or 100 uM) for 30 min and treated with LFS (200
ng/ml) for 30 min. Nudear extracts and cytosolic extracts were then prepared as described
manufacturer's instructions (Panomics AY2002, Redwood City, CA) and subjected to
Western blot analysis. Relative cytosol pé5/ B-actin (B) and nuclear pé5/lamin B {C) protein
levels were determined by measuring immunoblot band intensites by  scanning
densitometry. Data represent the meanzS.D. of three separate experiments (significant
compared to the LPS-treated group and *** p<0.001)

3-1-5-18. ECC7} EAW264.7 4 X 4|A] NF-x¥B 7} DNAZAH 4] vlA= 95
BCCH iNOS 2l oA = Ax¢1Ae] NFExB7T DNAG 2L dA ez A o|Rold o] B
A

Competitor & - s = = < 5 +
ECC {pg'ml) - - 20 40 1] 80 100 -
LPS (200 ng'nil) = + + + + + + +
Nucleic extract + + + + + + +

39y 41. Effects of ECC on LPS-induced DNA-binding activity.

Cells were pretreated with ECC or a competitor (non-radiolabeled oligorudeotide probes)
for 30 min and then treated with LPS (200 ng/ml) for 1 h. Nudear extracts weret hen
prepared and analyzed by EMSA for actvated NF-xB using radiolabeled oligonucleotide
probes.

_80_



3-1-5-19. B7}1Ale] BuOHE 9 3 A4

2z2bd= 8| BrlAbe]l BuOHEH (Butanol fraction of Asferias amurensis, BFA) o] 7132 A
Hf F AT F&5L dAsts BEL Fate s FEe] IEFE Endd ek 3ahd
EqME A 24 58 24 (goup T 59he) A 2 B sy Had F1
AH 2 Azt ek Ovalbumin/Alum® 2 53 A4 SE2E5d44 200 mg/kegl s Fojst
o BFAZ} AadtS 4] Fosts Th? cytokine?l 114 A4dd s 9%L AEFH A &q
7t fi=el tiEET

sy

IL-d Jevels in BALF (pgiaml}
ja
I
=

100 |
=l ]
0
OVA = 2HARI (200mgke)  DEXA (10mgks)
I I
ovA

OVAL Bensilized, challenged with OVA
SIhA2 Sens:tizad, challenced with OVA trezted with 200 makg of E7-412| (ot
DEXA . Sensiiizzd, challemped with OVA, recied wilh 10 meke of dexamathasone qe ol

23 42, EFA did not reduced Th2 cytokine, L4 level was measured by ELISA, and are
expressed as pg/mg of total protein contents.

3-1-5-20. BFA7} eotaxin A A 4] vl = 95

Botaxin® @% 294 eosinophil (478 B2l 2= 5L 7142 & chemokined
dFo|th 2ahEd= 44 BFAZL o] 71#A 43 = 247 5L c—*!lﬂﬁ%‘ 4L el
71 24 #elsty] eotaxin A 474 FlA= oS AEF Fa Bracs AS oA &4 g
Welich G2 247 459 dAs AR = eotaxin A4 HA] 4 ,_,1%61 o &dr}

ay
e

Lotaxiun levek in hng besmus
(P oo
- - ]
= wun Qa

Ll

ova = AR (200meky)  DEXA (10mzkp)
| |
VA sensitized, chalenged with ©3va
Z AN ¢ Econszitized, challenged woith 0VAL tecatsd with 200 maleg of 2 2- A0 (el

Diixa - senzitzed. challenged weth OvA, weated with 10 mg kg of dexammethaszone /g gl

29 43 EFA reduced eotaxin level was measured by ELISA, and are expressed as
pg/mg of total protein contents.
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3-1-5-21. BFA7} IgE A1 A A A4 vl = 95
G A] dhgo] Aot B3 F 4 IgB o] A3 Frtete Aol vietdn} mehA BEAAL
U F9 E Add mlAls ¥ AEF da 2 H44H4HFE Bras #% o4 €42

i g1 o}
ooa
= 5og0 |
E 4000
5
= 5000 |
<
5 mon |
=)
— lida
[
0va = AR 2Mmoksy) TIFXA {1 0imeks)
| |
VA Sansilizan challenged weih (vA uvaA
Z A o Senstized, challengod with OWA trested with 200 mekg of = /-2 r] (poo)

DEXA | Seostinecd, challenged wall &5 dreated wall: 20ing kg of dexumethusone Groed

23 4. EFA strongly reduced serum IgE level was measured by ELISA, and are expressed
as pg/mg of total protein contents.

d2zeoz EJAE Y butanol EFge AlY oA SEERdLdE @A @HdE
PGD2z, LTC4 B 2o s oA 4] 7148 dA4gEd. 22 calbumin/alum2 2 =8 A
AnddA Fas FAed lehliz 921) positive control2 AHE F dexametasones] oA
ool 4E7 %7 dEd FF EFFAE butanol 38 s 2Ed) dsHd= F71 49
o] o]Feolzl ¥ FHFHo2 LS FHLE T S glodd Alrdoh

3-1-5-22 B7lAlE] BtOAc F2 83 (FFA)9 3|9 9 Fd93dd AsAdiA
ERK2 43 =474 2l

FAd 1.23hd = AF A el dabst o] BtOAc 3 4 &3] TNFo=2 achvaton®

HE @5 9 HTRR YL B BOAc F22YY 2APL2 AZJH =2 MMP-94
AL Aabst S B4 dalstn PEH L Bols o MMPOTd Do) AMald of TR
AAE AZsdE B9 A BRKS 849 th@ oA5E WestemBlotting> 2 g¢1ahgi o
23 45 dMs o] TNF-alpha2 452 9143 ERKE Z7l: Er71Ale] BtOAc 3283 4
=d7dM #3137 DAhse AL FIT £ gd
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EFA (1 mgfml} - - - - + + + +

Time {(min} © & 15 30 L] 5 15 30

TNF-¢ (100ng/ml) - + + + + + + +
pERK[— B = = — = = — |
STHE I 5

.EE B0
QW L]
Eres
=58E in
- C [} -
228y

2 45. EFA : E71ANE] BtOAc 2838 Az A28 9 ERKS4E =4

T2 2 MMP9 fFaake] 474 fAAsts drlzdd @3 rlale Arzdod 24
31} ¢] NF-kappaBe] 23T 2 A=uje] 3 HEE Western-Blottng2 2 #&3t8nt. E
7HAte] EtOAc FEEH L BRHT2HE 4 Al F TNFalpha® A elsh 9 NF-kappaBe]
A28 o]EL HEEEct DEz HEE ERAYTZ AgZTe FPHEAL Z2 a4
MNF-kappaBg <k WizE =213 Ha, oY 46448 Zeo] EFAE] BtQAc FEEFH 2 g3
FL2H Eo|A NF-kappadl duflo]5& A% E FIT + 8ich

{DM50)
EFA (mg/ml) 0O 0 0.3 07 1 0
TNF-a (100ng/ml) - + + + + +

e
¥

Py I—

" o ..-.-.

» E7FALE] BtOAc FE2E5 9 FAARIAINF-kappaBe] Aol 54 &4

Relative
density
{% ratic of
p-p65
fhnRMNP)

I
w
&
5
=

31-5-23 EJIAE] EOAFEEH L ol & nAWH Ho| v+ C5FBLE (high-fat
diet-fed C57BL/6 mice)?] A No|2 53 AZ@AA @ FAAYF @3 (Effect of
Ethylacetate fraction from Asferies orurensis baged on oral administration in C57BL/6 mice
fed a high-fat diet)

EtOAc BEYFE =S P22 28t 438 4549 53222 A7 F 2 ]
&8t rht28] AFHARE FHESFM 220dE 4R4AM AZWZE 457 v 6%
o et HolF, mAE HolF, nABHe|FT + EtOAc EHFEE Ho|T 22 Fol A%
Mzl & gF ZH=HETS F4A2 Lepting 0] HEHAME FoF HEE FAHY
67t EE2LEAAM BREY FAWEFe] HE s Hists Fe] 2FHYH S, sAEE
Bre Awtgeolsls A 234 dlsl BtOAc 47 TdM BaetA HFisdct €23, =z
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qIA mAZH e M2 AW FHo| nmAAF Hls EtOAc HFA T BEEtA F4H
= Jlo] #FHYUT (2 47

kA EFtAbe]l BEHFEE9] 244l AW ALTE A, ANEEg oA H o] o
Atet s Ttz aldlA augte] Adide] HAF HAHE Hide] #HeHH mzhAd, BOAEE
FEEY AEgddAsS FHEF dHdA 242 JEFAEEY odta Az4 34 J19T
£ 3L AR EHA, FF O JFAFH diF Ege] Ea=z @

Effect of EFA In CS7BL /o mice fed a high-fat diet

HM + FFRA 1 f kg

HD + EFA 10mg kg HD + EFA 100meg f kg

<MDz mormal dher

“HEr: High-fat det
-EF#A: Ethvlacetate
fraction from Astarizs

XN ST P

29 47. EFPAbE] BtOAc EEFEE 9 vltL HolA 8] A3 FAEYF Tt A ugte] A
#& 3. ND; normal diet, HD: high fat diet BFA; E71Abe] ) HolH ol E £

31-5-2 B7HAlE] BOAKF EZEH L o83 nAWE o] w2 C57BLE (high-fat
diet-fed C57BLA mice)8] FFHA=olE 53 ASHA4A (Body weight in C56BL/6 fed a
high-fat diet for 6 weeks in C57BL/6 mice fed a high-fat diet)

el LAF Wy 54§ WEo 2 BOAc BEYF2EL dFoz 2Asty 43945 47
dlA e AFHRE BEEAT 4577 PHEAE 6T BG AT HolFE 2 AR AelT,
aAAS|FE + EtOAc BHFEE Ho|F (1 10, 100 mg/kg mouse, daily)22 1}ro] 27
Ho]E HAAET, AFHIAS FFHAT 6709 FEAFAA AFHDE DaEs A ol
HFAEGE &, APt Aol AT fzE2 674 R AF710EG o AAAG 25 g AT
7t7 FFts R o, HDHo|TE AFE Mg7tAl A Fo] SR AT 10 mg/kedt 100
mg/kgdl BtOACEEFEE #o|F9 Atde =TI A8 FAF 549 25 gF=9 A4
AFE FAEAT ol BOACEEFES Aot BHeA AFS7HE FaA7l= 43184
< e E Aolnh mElhA, o A G EFtAE] BEEFEES FEA A A AH
oA, Ad=Eag AdAE FF AFSH A4 98] d5E FUHH K2 48) oz}
M, BEHAFAA BOAREIAFEZ 29 AWFEdAd 32 vads F42 JudAZE
-z g 2AF FADLE AAete TE, 2 440 ZIdiESh B Ags 2719 EHEHEE
A ate] AFAHEALE EnstFE ot
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Body weight in C36BL/ G fed a high-fat diet for G weeks

4

aLs

ET —] = =

wwrighsl
—HD difet

..-:'.’E'.';'.'.'.T-_ :--" [ N l_ - — 10
I

Weight {g)

20 — 10

13y

G .;* ,ﬁi S
Sy .
A S e & & I S

Time (dav)

ﬂ?%ﬂ-ﬂ F3 (Bvaluaton of body weight changes during administratioh ﬁeﬁod
with HD diet and BtOAc fraction (1, 10 and 100 mg/keg mouce daily) of starfish in
and normal dietfeeding mice for 6 weeks).

31-5-25  EJlAle] BOATFEEH L ol &F AW o] vl C57BL/6 (high-fat
diet-fed C57BLA mice)8] FFHA=olE EF A4 (Body weight in C56BL/6 fed a
high-fat diet for 6 weeks in C57BL/6 mice fed a high-fat diet).

3, 7 BtOAc EYF 224 FAHHF4A 1, 10 100 mg/kgd] FAFEHAR Ho]
# Axl, 27)4) 182740718 ol4AE 0 me/ked A F A4 18414159 g 1 meked 44
Al 17712300 g 10 me ke AF A4 18172070 ¢ 100 me/kedd F A4 17.9820.58 go] 9
21}, 65 Fd) 2} 267342050, 33.74+£3.20g, 3010+5.32g, 26.44+163¢ Bl 25224216 g =2
Fo] HEstEe A FF A d2T B Ho|TH AFIHS L 846xl.3g, 15.33xl.6lg
12.39+2.32g, B.2740.93¢ © 7244158002 FHAF H2HSTH40 dd et
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Table 2. 28 =2 ol F.

(Body weight and food intake in mice fed diets for 6 weeks. Evaluation of body weiglht
gain during administratiol period with HD diet and BtOAc fracton (1, 10 and 100 mg/kg
mouce daily) of starfish in HD and normal dietfeeding mice for 6 weeks).

Rocdy weaight and foond intake in mice fad dists for A weaks

Variable ND S ox EWA KW - S

EFAT EFm L EFA L0 EFA LO0
Tnitial weight 10.27:0.71  10.81:1.59 17.71:0.00 1B.17z0.70 17.90z0.50
(o)
Final weight PA.72:7.05% 227423200 INA0:L5.37 JhEdd:1.63T  FS.I72716
{a)
Weight gain  5.46+1.34 15.33+1.61 12.39+2.32 8.27 +0.93 F.24:1.58
(orday]

3-1-5-26 2= dF H A=A A9 ABFRA. (Lipid weight in mice fed diets for 6
weeks in C56BL/6 fed a high-fat diet)

FH, Z BiQAc EYFZ 2L TN RE M 1, 10, 100 meg/ked] TAFHI =2 4|3
A1, HatAu 5 RRuge] Audeke] FA A (3 49),

Epidetrmal Peritaneal+ Retrapettaneal

.- e ]
e 4 o
o £
g i i' : =
E‘ ! E
| I ) H s
" |
v o ' ' el et ' 0
kL (M) 1 LA L uUa 12 Ua M L (R R 1 Lue L uUa
Tigdy Loy ok Ly Vaim'ly Ly

Total

N nomnal diet

*HID: High-lak die=l
+EFA: Ethwlacatata
fracton from Asterizs
VT

Fatped wadgin [ap
1
33 JE

d
E
®

a2y 49, vi4A FHAA 2 EF AN F44 FE (Bvaluation of Bpidermal and
Peritoreal +Retroperitonieal fat weight changes during administratiol period with HD diet
and BtOAc fracton (I, 10 and 100 mg/ke mouce daily) of starfish in HD and normal
diet-feeding mice for 6 weeks).

3-1-5-27. Starchfish 9] ethylacetate EtOAcEH A 84 FA AL
FH, EFFALE ethylacetate R 3 12082 =915, B 2m)E ofd E20mld] Hel'Fe] FAHET
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SEd22 g, 52 AL vacuum2E F=:F Y, A Imlg 21§ Fol =Y FA=FL
A qtio} 20837 sonicated.
(Acetone: FAZE ol Ed =7 #&. 2 AWMEE L & =ol 974 287 o=43= 7
53, sonicatedl = =7 ¢m G A Hdl, 12082 &7]2 sz, #HA 127 HEE M (214
£ CO0.66+MO330IER, ME 0995 WA ¥x, 0.52mls] WE w4 &)
1) star-fish ZE Silica gel duomatography: no 2, No, 3 Open column, C/M 107044
loading, 9/1, 8/2, 7/3, 6/4, 5/5, 4/6 3/7 2/8 1/92 & Zgkrh, Silica geld Chloroform2=
FHEtY CE washing®. Loading & A= Chloroforma/Methanol 10/0 £+ 4/1=2A 44
Sample $3F washingg C 100% 22832 A7 Methanold] SEFe|W /M §/1=
washing 3.
%, O/ME 971, 82, 743, 674, 575, 476, 3/7, 2/8, 0/1022 Hz} CEEE 4714
elution®]7. o] & Zz} N2 gas £E Vacumm2 2 o= FL EEsle TLCE B4, 44
A3 7 A 22 TLCED =73 = 713,
1 HF 2 crude BoAcEDl: #7140z 285 g2 A2 3% A =3h
Hefigt Ro] C/ME 10/04|M dharge, 2/8717] & F, I/1022 HF £2.
2) BOACEE 8 C/M/W 1/2/0.89 Acetoned 71E upper phase (A& Ao g2 A4
ZFo| FEER 8/2-0/1022 3.
3 BtOAcEE 2] C/M/W 1/2/0.88 Acetoned 71E lower phase (o}e]&F).: 5 ide] #F£& &
o] F%. 8/2-0/1022 9.
4) BtOAcEE 9] C/M/W 1/2/0.84] Hexaned /1% upper phase (F3): IFide] £& Fo
et E R .9/1-7/3-5/50/1022 73],
5) BtOAcEZS] C/M/W 1/2/084) Hexaned71E lower phase (31F): AFfFo] sz
2.9/1-7/35/5-0/10 o] T-M/ Water(2/ )22 23}

EtoAc fraction

¢SIMM 120,80 Sup----1
l Z=FAcetoned 3t PPT----1
HexaneZJt — Upper----2
Lower

l Acetone 3 2t

Sup--3 PPT-—4

a3 50. A 2EEE #F TLC =4 (TLC procedure for Glycolipids from
EtOAc fraction.
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Immueo-TLC

IR 51 FAZEDE HF 13 TLCEA (1st TLC analysis of the patially isolated
Glycolipids from EtOAc fraction).

Z2oioo7on

=

e T R P
A e deRn w £ 2B

T
il

ad 52, FAEEZE #F silica gel chromatography&&82] 23 TLCEA (2nd
TLC analysis of the Glycolipids from Silica Gel chromatography).

3-1-5-28 Starfish glycolipidtl ¥ TLC

47194 UM gAzAE Fdsn BB Silica Gel Clwomatography
Arl o A}, 32, 355 374
%

£ dA3
gdWic2 Reld JES9 LOMS/MS/MSEAS
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Starfish 20100723
A 1"‘?.’5&:“-"."3'-%

a2y 53 ZFAAEDNE 7 2nd silica ﬁd chromatography &2 2] 331 TLCEA (3rd TLC
analysis of the Glyeolipids from 2nd Silica Gel chromatography).

3-1-5-29 Starfish glycolipid LC-MS/MS/MSE M S 29 =44

8 t&3#Silica Gel Chromatographydld 9& YEELE LCMS/MS/ MSEAHE 44
SR Shimadzu TOP-IT LOMS). £2l€ FAZS< tE2A8d4M MSEX S A&
12.5%W-10mM AF-5mMFA-Me(5)-1.25 % W-10mM AF-5mMFEA-50%PA-Me (20)(8); 20ml/min C30
(0.3 x B0mm); DV=1.68 Sample -3 2ml/50ml

12 5% W-10m MAF-5m MELA-Me(5)-1. 353W- 10m MAF-5m VIFA-BIPA- e .
{20)(B); 20!/ min C30 (0.3 x 50mm); DV=1.68 Sample-3 Jul/50ul

h
14

W g -
e

::E B T e rrn % B ]‘ L\_
: _ A

ol 1% ] PR T I R I R Y I T TR~ T P Y

_Bl4.6l
1.3'1“"‘- 10, mn, TBELE e , glme lin o m Lot ..
“T““'l“ﬁ' ,.1 qun | 2o

m T 0 1m
JIntan, [x1, Vo0, 000 1 1, 0,00 Eﬂﬁﬁ i paes

g : ux| mf TRR RMNFT &0 i"""mx 38 m 7. usz:b

B B m ngH

mn

Mlntm s m ulntm Am um
- SEES5a
'E“F“ EID.EEI

A) 1
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12 52 10m MAT-5m MEA-Me{ Di-1. 23 W-10mm MAT -5m MEA-S0%6PA
(20!(8); 3041, minC30(03 « S0mm): Dv=1.38 Sample-41pl/50ul

JLEEL BN

-hie

pao:

LR
B i H T e,
T A Tk
o A3 Al oF IR R [ECETO elF [COMETE W G
. [ e wg 75252 | plrta |40 M0 my 7c7 g 7706145
n ux.q;lll:::- Bllﬁm":' - T;}::III:I
Lo T L el Ei i i L
L1 L] 1AL Irtan ﬁh nt [ ] L nm
LLE I TErm-'-"ﬁEI—E
. 1 .

EE I"" = T7EB.GILY

v mp o s nun,,lntmz 1.0 [37] i 1L
G T EL AL g Hils 1
=2 T 20— T T T
=1 - IR W [ 10X
T ™ 7 T .qm:’" e 772 23
IEI_ITI 1, W S S :|5 : T T
| it WL pldg wy : iiﬁz : T
E ! 101 AT3A | 5 BT r -] [l 100 0 tm ™=
9 o W m i ih :III:I. 120 T
[
needata nf MS3 of 556 3R Lo o P = T
12 52N - 20mMAT -5 MEA- e (D0- 1. 230 W= 10m MAT-5m MEA-S0NEFA- he 100809
(20 (5] 20 in D30 0.3 % s0mm); Dv=LeE Sample -3 2, 0
Im=. |z13 X0 m
H PR
1E
i rm.mo 1}
LE 1
b LA I | i ] 1
ST Wamazy W0 w7 e "ch .“'ELI-“H T e
wl T 7eE6021
: s
BUE. D2
o] 133431
N Emi— Mx LIS i i [T,
& : TIﬂ LR H!I'I LR m R
'._,-,"“'—M:' |y e |17, crb
e ok : tra v Bib. 5841
-: il b : AT S
o T|* |='== i F‘ﬂ’
gk il ; . st UL PO NI,
| L1} o3 o

m =g I ; 5 Tq o
253.22 17133 300 16 10625 31215 9C4.95 T 33 33221

2y 54. £8 FAZE LOCMS/MS/ MSEA

. A) Negative B) Positive MS C) MS/MS/MS
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H 4 & SIxddcs gl #A3Forole 7|0z
» ALE GFZEE W HWolaeldo] Q25 MU EREY AL U B Eoke &y
Hole AdE =8 7%
. 7 &=
TE|dE| ARdIAYL Ex el ety o J)F {T;‘ 7=
; (%)
TgE g4=2 24 100 100
13 g4 444 g FEEZ .
2007 o o = 3 :_n}- X
. 0o s i ok uEdgatEd s 100 100
ZIsd=2 A sk sH =R
SA5es drg 24 |
AA =2 BE tds] in vitro,
in vivo E5 201 & 4 b
o3} frEdEe B8 2 ALFSHAE ALE 9T w2
as |7 e ¥2e 23 A% 00 | 00
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7lsd ZEREZD EAA, o
e sledHF AAE AtE 100 100
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A5 & AP My U MAHS A
51 4838 - 435 A

SE H SHEEREE 7T ARSI E AT H 20 e AR S5 H 21} (o, 224 01 8-F)

2 AFMEL U 4B T2 2L F4AM B28 o 7o et E % A2 g, 3
A2, dAA 54 E4o) dAHG oA AL FAS Y Aotk AFH 22 & it a YA
7197 1Eo| AEHE 2010 10423 4495 YA AA8H B 7lge] sl@F7|e2 43 He] A
BEh o] AL Z|F2R 5o FY DAL PP TS 5l o] FolAH £ sEH W}
e 2 4= 7|5 2 #Helth

KDRA & =2 Al ek 7] at of 3 = &t EE%%ES%
TS ML T & H Y HEHPTBCT

(137060 259 A= WlFs 47415 319 45/ (02 526—3106/F. (02)526—3109
www. kdra orkr
]

EHE T H 10 — 456

] e

Algaz  2010. 11. 11 3 g
¥ A 2

+ A S g} A Az 3

oz Advad, ZIEANNAY, e | . A

a9l 7|&ol A/ Aol PSR L2 :

e #

9 2 4 i

A B 2010 473-71%Y Bio Techno—TFair™ 7F] <k

1. A Al BFe ¢AS 7|dEnt

2. QpzBL 3 Al sgqsq 2Z o|xHp|ld AFLHAE T IAAYY ALE A4
Al 9 dblo| e FlaRel Iy A- - o MRS §H7|s 9 ARd A 445 A 5
74 4 A18L AAste daytk

3. 1 dgoz Uz @ /lEYuRes} 2502 FUE B4 Aloyulo|g ok A
AF f7izd di§t |zoldd A4 -8 FFAFE A sdre] 2R #L cldsiz| A4
2010 “J-#¥—71EY Bio Techno—Fair- & AE3steY F 48 AVE sysirle gdAl A
AN E o L ¥y 7|49 E FEFe] 20109 118 229(D7A FRA dFA17] 613
Yk
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_.c,'l_ EH_
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