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1. Subject and source

In continuation of our studies on the metabolites of echinoderms of cold waters
of the South Atlantic (Roccatagliata et al. 1994, 1995, 1996, 1998) we have investi-
gated the ethanolic extract of three ophiuroid species,Ophiactis asperula (Philippi,
1858), Ophiacantha vivipara (Ljungman, 1870) andGorgonocephalus chilensis
(Philippi, 1858). Specimens ofO. asperula and O. vivipara were collected off San
Antonio Oeste on the Argentine Patagonian coast. Specimens ofG. chilensis were
collected at different locations around the South Georgia Islands. The ophiuroids
were identified by Dr. Alejandro Tablado from the Museo de Ciencias Naturales
“Bernardino Rivadavia”, Buenos Aires, Argentina where voucher specimens (O.
asperula, MACN 33885;O. vivipara, MACN 34376 andG. chilensis, MACN 31242)
are preserved.
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2. Previous work

None.

3. Present study

The ethanolic extract of each ophiuroid was evaporated and the residue was par-
titioned between H2O and cyclohexane. This aqueous residue was then extracted
with n-BuOH. The glassy material obtained after evaporation of the n-BuOH extract
was chromatographed on a Sephadex LH20 column (50 cm × 2.5 cm i.d., MeOH).
Fractions were analysed by TLC on SiO2 in n-BuOH–HOAc–H2O (12:3:5) and
detected by spraying with p-anisaldehyde. Fractions containing the nucleosides and
nitrogenated bases were subjected to vacuum-dry column chromatography on C18

reversed-phase using H2O, H2O–MeOH mixtures with increasing amounts of MeOH
and finally MeOH. Nucleosides and bases were eluted with H2O. Final purification
of these fractions was accomplished by HPLC on a Phenomenex AQUA 5 � C18

125A column with H2O–MeOH (98:2, flow rate 2 ml/min) to give the pure nucleos-
ides and bases. The compounds were identified by comparison of their 1H and 13C
NMR spectra with published data (Jones et al., 1970; Dematté et al., 1985; Pretsch
et al., 1989).

From O. asperula, inosine (19.0%), 2�-deoxyuridine (10.6%), thymidine (14.9%),
and the bases uracil (17.4%), cytosine (15.9%) and thymine (22.2%) were obtained.
O. vivipara afforded inosine (7.1%), 2�-deoxyinosine (13.4%), uridine (3.8%), 2�-
deoxyuridine (7.1%), 2�-deoxycytidine (1.4%), and thymidine (4.6%) with the bases
uracil (8.1%), cytosine (4.8%), thymine (31.9%) and hipoxanthine (17.8%). The
nucleosides inosine (2.5%), 2�-deoxyinosine (5.7%), uridine (2.1%), 2�-deoxyuridine
(3.6%), cytidine (2.3%), 2�-deoxycytidine (2.5%), and thymidine (10.3%) as well as
the bases uracil (15.5%), cytosine (22.8%), thymine (22.7%) and hipoxanthine
(10.3%) were separated and identified from the ethanolic extract of G. chilensis.

4. Chemotaxonomic significance

Ophiuroids are characterized by their content of polar sulfated steroidal polyols
(D’Auria et al., 1993). Surprisingly, the content of these secondary metabolites
proved to be very low in the three species studied. On the other hand, a mixture of
nucleosides and nucleobases was found to be the major component of the three
ethanolic extracts. Nucleosides and nucleobases composition of the three studied
ophiuroid species are reported here for the first time. Ribonucleosides have been
isolated in free form from marine organisms. Thus, adenosine and cytidine were
isolated from C. crypta (Porifera) (Cohen, 1963) and inosine from Tapes japonica
(Mollusca) (Baker and Murphy, 1981, pp. 83–88). As these ophiuroids proved to
contain various known 2�-deoxyribonucleosides, it is appropriate to mention that in
the marine environment, this type of nucleosides have only been isolated from two
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starfish, Acanthaster planci and Luidia maculata (Komori et al. 1978, 1980), and
from an ascidian (Dematté et al., 1985).

The possibility that the nucleosides which have been isolated here are the result
of degradation of DNA during work up can be discarded. Firstly, the resistance of
DNA to selective hydrolysis is well known (Blackburn, 1979). Secondly, 2�-deoxyur-
idine is not expected to be a component of DNA since uracil is normally associated
only with ribose. Finally, no adeninedeoxyriboside or guaninedeoxyriboside was
detected in spite of there being among the eight common nucleosides (Walker, 1979;
Bergmann et al., 1957).

It has been proposed that as Tunicata and Echinodermata are the only marine
phyla where 2-deoxynucleosides have been detected, this fact might support a phylo-
genetic link between Chordata (and therefore Tunicata) and Echinodermata (Dematté
et al., 1986). As ophiuroids belong to the echinoderms, our findings support this
idea. However, the use of 2�-deoxynucleosides as systematic markers must be viewed
with care in light of the reports on the isolation of new 2�-deoxynucleosides from
two different marine sponge species (Kondo et al., 1992; Searle and Molinski, 1994).
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