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Glycosphingolipids (GSLs) are contained in a various cell membranes and have recently been implicated in many
physiologic functions. They are classified based on their sugar moieties into ceramides, cerebrosides, sulfatides, cer-
amide-oligohexosides, globosides, and gangliosides. A number of GSLs have been obtained from marine invertebrates
such as echinoderms, poriferans, and mollusks and have unique biological activities. During the course of our search for
biologically active GSLs from echinoderms, we conducted the isolation and structural elucidation of GSLs from starfish
and feather stars and found numerous GSLs, some of which have unique structures. In particular, gangliosides from
feather stars were unique in that the sialic acids bind to inositol-phosphoceramide. We also found that the GSLs from
starfish and feather stars possess neuritogenic activity toward the rat pheochromocytoma cell line PC12, antihyper-
glycemic effects against type 2 diabetic BKS. Cg-m™*/*Leprd®/? (db/db) mice, and antiosteoporosis effects toward the os-
teoporosis model mice (OVX mice) . These biological activities are thought to be related to dementia, osteoporosis, and
diabetes, which are becoming social problems, and are expected to become the seeds of preventive or therapeutic drugs
for these illness.

Key words——glycosphingolipid; starfish; feather star; neuritogenic activity; antihyperglycemic effect; antiosteoporosis
effect
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Fig. 1. Classification of Echinoderms
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Fig. 2. Extraction and Separation of GSLs from Echinoderms

a7k b5 (Culcita novaeguineae), i{EHF+ =
b hFRA =t 5 (Acanthaster planci) 12 DWW
T Fig. 2 IT/RIEEICHE S TAT ¢ > IWERED
R ZTT O T2,

2-1. ¥ 57 RAFk bF (Luidia maculata) DX
74 > O%EEE 2F ke bFHRHOYYFAFE b

FIEAMPELAE O EICER T S E 30 cm 12
HET 2 8ORIMAT, Bildhe < BichsEngn
DNEMREDRNE M Th 5. &M IEIELIBIC TR
HEINEVYYTFAFE T LD, 2O T I R
T-fE (LMCer-1, LMCer-2),¥ 2ot 1L 7O R
> FFE (LMC-1, LMC-2), Y 2ot FI K57 bk



No. 8

1189

2 R4pFfE (LMCDH-1, LMCDH-2),9 1 f#®D Z )l
77 F Ko7 (LMG-1),9 3DOH > 7 U4 R
sy THE (LMG-2-LMG-4) 79 3% 51 7= (Fig. 3).

LMG-1 13 B0 513010 TOILEYM TH - 7=
LMG-2-LMG-4 3HH T > 7 VA RTHD, &£
7= LMGA4 I3t FFENS YD TO GD; 71
DHTIVFL RTHo I,

2-2. 7A kb bFT (Linckia laevigata) D X7 4
O¥ElEE FUYFRIVBEOT A bFIEY I

M ICAEETIHE IScm O RBOE b5 TH
D, TOADED 2ENFADOAKEIZEDIL TN
%, MhHBIEATRETIEIC TREL /-7 E R T XD
1oL 7oy Ry (LLC-2),'93 /D >
U Ko7 (LLG-1, LLG-3, LLG-5) L1273
Bohni (Fig. 4). LLG-1 RO EZHET S
Ho7 U4 RiZHEIN TS, Winds 7y
WEEDE G AFIALEINTEBD, AFIEEZITIV
BEficH LW LLG-1 I3F AT > 7 U4 RTh
o7, LLG3 13211 % > F LG DT 7 VISR
EHETZH2HHOH > UFT RTHD, P LLG-5

2-3. ¥ 22 a7k b7 (Culcita novaeguineae)
DA77 4 JEE I7cbhTROY>Tay
E TS IMESICAER T SEA 30cm ([ZET
HREOE FFTHD. 74 E bFRBICHWAK
BIZEDN TWA s b5 EB-R D B
RNz, TOHDEDEBHOIIBHETH 5.
MPRREARSHEIC TREL 2> Pav ke b T &
D, 1O Z 7 bl 7oL RpTfE (CNC-2)
NEohiz (Fig. 4). W EbTHIROTIZ ML
JO0 RiZER b b5 (Stellaster equestris) 1912 K
WT2HIHTHD. ZOERFEAZ AT RD
FAEIZHER SN D B DD, HEEMITONERIIES
Nizhole. EFESIMEEMONT > 7)) F 2 B
FHABKREICE G T2 EEA TSN, UKEN5 M
ROBENFEIZITIA > T UF L ROGENDIZNDN
HHIIZ N,

2-4. A=t b5 (Acanthaster planci) DX 7 4
CORElEE At bhrFRoAZt bhFiEYad
M I AR T HHE30m ITET 3RO b5
ThHD, ¥2d2BELEREBHEEELHEASILET

BFe hFHEIOOTO NI >y TDH T BAESW, YARETELAEIE DA b DS
UL RTH-o 7. HRETHOTHD, Z<OYRZVODEL T 0O
(:)H OH QH OH

O A H o I & 3
N (CHnCH O N (CHmCH, N (CH2InCHs N (CHo)nCHs
NH NH OH - NH G NH OH
HO\/\‘/\/(CHz)nCH3 HO\/Y\(CHZ)nCH3 OO\/Y\/(CH2)nCH3 OO\/Y\(CHZ) CHy
OH OH OH OH OH OH
HO HO
LMCer-1 LMCer-2 OH LMC-1 OH LMC-2
OH OH OH
O NCHnCHs O (eHncHy O N(CHamCH,
NH NH OH NH OH
HO o A& (CHa)oCH HO o HO o
A O Q \/Y\(CHz)nCHs Q \/Y\(CHZ) CHa
OH OH OH OH OH OH
HO o) HO o) HO HO o)
HO)—q| OH HO)—0| OH HO 0/~0| oH
OH OH 050 OH
LMCDH-1 LMCDH-2 LMG-1
OH OH OH OH
OH o OH
z HaCOCHN Ao \GOOH o. :
(CH2)mCH3 OH N (CHomCH,
NH OH NH OH
HaCOCHN /fGrCO0H \/Y\«:HZ)HCHQ \/Y\(CHz>nCH3
OR
O (0]
OH OH
R=H:LMG-2
R =CH;: LMG-3 LMG-4

Fig. 3.

GSLs from Luidia maculata



1190

Vol. 128 (2008)

oH 0 OH
O A o i C
N (CHnCHs Y\(CHZ) CHs ﬁ/\(cH2 mCH3
NH OH NH OH
HO A~
N N (CH)CHs v\./\(CHz)ncm Ho Q \/Y\(CHZ)HCHs
OH
. HO
AC-1 i LLC-2 b CNC-2
QH OH
N (CHanCHs HsCOCHN /Lo ACOOH O CHanoHs
NH OH OMe NH OH
OH
CHy)yCH CHy)oCH
HOH,COCHN for2 \/Y\( 2InCHs OH,COCHN oA \/Y\( 2)nCHs
OH OH
HO O OH HO O
OH
oH LLG-1 LLG-3
OH OH
OH

HOH,COCHN o ACOOH
OMe
OH
OH,COCH COOH

OH

Y:\(CHZ)mCHs

Y\(CHz JmCHa

NH OH

N/For
OH OH NH OH
<|EOH >|
Q
OH,COCHN forAGOOH b\/Y\(CHZ)nCHa HaCOCHN /[orA COOH b\/Y\(CHZ)"CH3

LLG-5

o
o o Ho/—o| oH
H o]
cgaHOH OH OH AG-1

Fig. 4. GSLs from Linckia laevigata, Culcita novaeguineae, and Acanthaster planci
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Fig. 5. GSLs from Comanthus japonica and Comanthina schlegeli
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Fig. 7. Anti-hyperglycemic Effect of GSLs
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b)] EEFMEOMRE [Fig. 8(c0)] ITX2dbD&E
ZEZAO5N5. fREEEMRER SRR T IVEEZE
B 2N EEETH 2 EANA SN,

5. BHYIC

TR, PIERE OERAICK O MBS THE AT
1 2 OABENRE D - HEEREDNHRNE S &85



No. 8

1193

o
SN

10

sham OovX

i

LMCer-2 LMCDH-2 CJP-2 LLG-3

T |-|-|!|¥_l

ABMD(mg/cm?)

-10
-15
-20
-25
-30

(=
~

2000
1800
1600
1400 -

1200 ~
1000 -
800 -
600 -~
400 ~
200 -
D T T T T T

control LMCer-2

Number of TRAP* MNCs/well

LMCDH-2 CJP-2 LLG-3

<)

300

el

250

= 200
150
100
-
"l
0 A T T T T

LMCDH-2 CJP-2 LLG-3

of ALP*

N

control LMCer-2

Fig. 8. Anti-osteoporosis Effect of GSLs
b) Inhibition of the osteoclast, ¢) Promotion of the osteogenetic cell.
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RRE R O RICER W2 L ET. I 5ICAE
DEITITH 0 LRI 2 TEE £ U SRS
KREGE AT E R ERRRED T O K ZI1ZC
O, L OHFEMFEEZED HFLICELSEH WL F
9. BB, ATEO I SCHIRHA AR AT Al
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