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HOMOGENEITY OF SPERM STRUCTURE IN SIX SPECIES
OF SCHISTOSOMES (DIGENEA, PLATYHELMINTHES)
J.-L. JUSTINE *, B. G. M. JAMIESON **, V. R. SOUTHGATE ***
SUMMARY

Sperm ultrastructure is described in six species of schistosomes:
Schistosoma curassoni, S. rodhaini, S. intercalatum, S. bovis,
S. margrebowiei, and S. mansoni. Sperm structure in the schisto-

somes is homogeneous, but very different from that of other
Digenea.

RiésuME : Homogénéité de la structure des spermatozoides chez six espéces de Schistosomes (Digenea, P]athelminthes).

L’ultrastructure du spermatozoide est décrite chez six espéces
de schistosomes : Schistosoma curassoni, S. rodhaini, S. interca-
latum, S. bovis, S. margrebowiei, and S. mansoni. La structure

du spermatozoide est homogéne chez les schistosomes, mais trés
différente de celle des autres Digenea.

Schistosomes are highly aberrant digeneans (Combes,
1991). The spermatozoa of schistosomes have been shown
to be exceptional in the Digenea in having a single axo-
neme (two in other Digenea) which extends as a free fla-
gellum (incorporated in others); in possessing a single dif-
fuse central structure in the 9+ « 1 » axoneme (instead
of the highly structured central element otherwise constant
for the 9+ « 1 » axonemes of the Digenea and other Tre-
paxonemata); in the short conical (rather than filiform)
condition of the nucleus and sperm body; location of dis-
crete mitochondria anterior to the nucleus (rather than fili-
form, fused and parallel to it); retention of a striated root
(rather than loss during spermiogenesis); and retention of
a centriole consisting of nine triplets (rather than two cen-
trioles with nine doublets or singlets).

These characteristics of schistosome sperm were listed
by Justine (1985, 1991c). They have been described, in
whole or in part, for Schistosoma mansoni (see Spence
and Silk, 1971 ; Kitajima, Paraense and Correa, 1976; Otu-
banjo, 1980, 1981; Justine and Mattei, 1981; Irie, Basch
and Basch, 1983); S. bovis (see Justine, 1980, 1982; Jus-
tine and Mattei, 1981); S. haematobium (see Erasmus,

* Laboratoire de Biologie Parasitaire, Protistologie, Helmin-
thologie, URA 114 CNRS, Muséum National d’Histoire
Naturelle, 61, rue Buffon, 75231 Paris Cedex 05, France.

** Zoology Department, University of Queensland, Brisbane
4072, Australia.

*** Department of Zoology, Natural History Museum, Crom-

well Road, South Kensington, London SW7 5BD, England.

Reprints: J.-L. JustiNg, address as above.
Accepté le : 2 avril 1993.

1987); S. margrebowiei (see Awad and Probert, 1989).
However, it is desirable to establish the extent of variabi-
lity in schistosomes with regard to these features of sperm
morphology by re-examining and extending these observa-
tions.

We here investigate the ultrastructure of sperm of
S. curassoni (from sheep, Dakar, Senegal), S. rodhaini (iso-
lated from wild caught snails, Biomphalaria sudanica,
Bujumbura, Burundi) and S. intercalatum (isolated from
wild caught snails, Bulinus forskalii, Franceville, Gabon)
which have not previously been studied, and re-examine
those of S. bovis (from cattle, Tambacounda, Senegal),
S. margrebowiei (from lechwe, Kobus leche, Lochinvar
National Park, Zambia) and S. marnsori (isolated from wild
caught snails, Biomphalaria spp., Medinha, Saudi Arabia).

Triplet centrioles are confirmed for S. bovis (Fig. In,
p) and S. margrebowiei (Fig. Im). All other features of
schistosome sperm listed above are constant for the inves-
tigated species (Fig. la-g).

Homogeneity and peculiarity of schistosome sperm rela-
tive to those of other Digenea is thus confirmed. The adap-
tive and ontogenetic origins of this exceptional sperm struc-
ture are problematic. Kitajima ef al. (1976) have related
the « rudimentary » form of the sperm of S. mansoni
(which superficially resembles that of so-called « primitive »
invertebrate sperm) to the claim that « sperm seem to be
continuously poured, instead of periodically ejaculated;
through a pore just behind the ventral sucker ». We can
find no evidence that sperm are shed freely into the gynae-
cophoric canal. Justine (1985, 1991c) has.interpreted the
suite of peculiar characters of schistosome sperm which
we have confirmed above as representing a progenetic deve-
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SCHISTOSOME SPERM ULTRASTRUCTURE

Fic. 1: a-d and g. — Longitudinal section of mature sperm bodies in testis (a-d) and seminal vesicle (g); @, b, S. rodhaini, X 19 500;
¢, S. margrebowiei, % 13 000; d, S. curassoni, x 19 500; g, S. bovis, X 13 000. Fig 1 : e-f. — Basal part of axoneme in mature
sperm (e} and spermatid (f), with associated rootlet; e, S. curassoni, x 26 000; f, S. margrebowiei, X 26 000. F1c. 1 : h-i. — Trans-
verse sections of 9+ « 1 » (but non trepaxonematan) flagella in mature sperm; note absence of dynein arms; A, S. rodhaini, X 100 000;

i, S. bovis, X 80 000. Fic. 1: j-o. — Transverse sections of mature sperm bodies. j, S. mansoni, x 40 000; k, S. intercalatum,
X 40 000; I, S. bovis, X 52 000; m, section with centriole, S. margrebowiei, x 30 000; n, section with centriole, S. bovis, X 39 000;
0, S. curassoni, X 30 000. Fic. 1 : p-q. — Transverse sections of basal part of sperm body. p, centriole, S. bovis, X 75000; g,

base of axoneme and encircling microtubules, S. curassoni, X 52 000. c, centriole; m, mitochondria; r, striated root.

lopment of the spermatid, the adaptive function of which
remains unknown. In this respect, however, it is noteworthy
that only three cases of aberrant sperm structure are known
in the parasitic platyhelminthes (beyond the considerable
variation which occurs around a common theme, a fili-
form biflagellate pattern, see Justine, 1991a, b): the mono-
gean Diplozoon, in which the two members of a pair are
permanently fused and have confluent genital ducts; didy-
mozoid digeneans, which live in encysted pairs (data in
Justine, 1991a, and references therein); and schistosomes,
in which the female is held in the gynaecophoric canal of
the male.
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