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ISOLATION AND STRUCTURE DETERMINATION OF TWO NEW BIOACTIVE LIPIDS FROM
THE GONADS OF A SEA URCHIN, STRONGLYOCENTROTUS DROEBACHIENSIS!
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Gonadal extracts of the sea urchin, Stronglyocentrotus droebachiensis O.F. Miiller, showed prostanoid-
like smooth-muscle-stimulating action on guinea pig ileum assays and inhibitory action on platelet aggre-
gation and serotonin release induced by ADP, epinephrine, and arachidonic acid (1,2). Two active metabo-
lites were isolated from the extract and their structures were determined by spectroscopic studies and hy-
drolysis to known products, as the triglyceride and cholesterol ester of 8,11, 14-eicosatrienoic acid.

Primary metabolism is basically the same in all living organisms and primary metabolites are ubiquit-
ous. Lipids are generally considered to be primary metabolites, even though some rather unusual lipids
have been isolated from marine sources. These two lipids of sea urchin gonads have never before been iso-
lated from a natural source. That combined with their biological activity would strongly suggest chat they
have more than primary metabolic function in the organism.

EXPERIMENTAL

The sea urchins, S. droebachiensis, were collected from the Atlantic Ocean off Buck Harbor, Maine, ata
water temperature of 45°F. The gonads were removed by excising the ventral theca using a procedure that
is a trade secret of Ichimura Co. Ltd. of Eastport, Maine, who kindly gave us the frozen gonads as a gift.
Freshly thawed gonads were homogenized in MeOH-CHCI; (2:1), filtered, and the solvents were removed.
The residue was separated initially by dry column filtration. Two active fractions obtained were treated
with activated carbon, and the filtrates were passed through SEP-PAK (Si gel). The two lipids were ob-
tained by fcc followed by final purification by tlc, from the less and more polar fractions, respectively.
Biological activity was monitored during these operations using platelet aggregation studies.

Spectroscopic data, especially one and two dimensional 'H- and ">C-nmr spectra, showed that the
lipid from the less polar fraction was a triglyceride of a methylene-separated eicosatrienoic acid. This was
confirmed by its alkaline hydrolysis to the free fatty acid and LiAlH reduction to the corresponding fatty
alcohol. The ir spectrum of the fatty acid obtained by hydrolysis was identical with that of 8,11, 14-eicosat-
rienoic acid (Sigma). The second lipid was hydrolyzed to the same fatty acid and cholesterol, thus, estab-
lishing its structure.

Full details of isolation, spectroscopic data, and bioassays are available on request from the senior au-
thor.
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