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Sperm ultrastructure has been shown to be a valuable tool
for phylogenetic studies of Platyhelminthes (Justine J.-L.
1991: Can. J. Zool. 69: 1421-1440). In the Monogenea, sperm
ultrastructure is relatively homogeneous in the Polyopistho-
cotylea, but various structures are found in the Monopistho-
cotylea and can be used as characters for phylogeny (Justine
J.-L., Lambert A., Mattei X. 1985: Int. J. Parasitol. 15:
601-608; Justine J.-L. 1991: Int. J. Parasitol. 21: 821-838;
Justine J.-L. 1993: Bull. Fr. Péche Piscic. 328: 137-155).
Sperm ultrastructure has been described for more than 40
species and the addition of any new data, even fragmentary,
increases the validity of the database of sperm characters. We
have examined the spermatozoa of two species of monopis-
thocotylean monogeneans from Malaysian teleosts. Although
our observations did not provide detailed information on sper-
miogenesis, the information obtained on spermatozoa has
phylogenetic significance.

Specimens of monogeneans were collected from fishes of
peninsular Malaysia: Pseudodactylogyroides marmoratae
Lim, -1995 (Ancyrocephalidae) from Oxyeleotris marmorata
Bleeker, 1852 (Eleotrididae), and Sundanonchus micropeltis
Lim et Furtado, 1985 (Sundanonchidae) from Channa micro-
peltes (Cuvier) (Channidae). Living specimens were fixed in
2.5% glutaraldehyde in a buffer solution of 0.1 M sodium ca-
codylate, rinsed and postfixed for 1 h in 1% osmium tetroxide
in the same buffer, dehydrated in ethanol, and embedded in
Polarbed (Polaron). Ultrathin sections were contrasted with
lead citrate and uranyl acetate and examined with a Hitachi
H-600 microscope.

In Pseudodactylogyroides marmoratae (Fig. la-n), trans-
verse sections of the filiform spermatozoon, observed in the
seminal vesicle, show three elements: an axoneme with the 9
+ “1” trepaxonematan structure, a mitochondrion and the nu-
cleus (Fig. 1f). No cortical microtubules are present. The an-
terior extremity shows a centriole adjunct (Fig. la,b). The
filiform nucleus and mitochondrion appear to lie very close to
the centriole adjunct, as demonstrated by serial sections (Fig.
1c-e). The distal extremity contains only the axoneme and mi-
tochondrion (Fig. 1f), indicating that the mitochondrion is
longer than the nucleus. The distal extremity of the axoneme
shows in an anterio-posterior sequence: 9 doublets and the
central core (i.e. a normal 9 + “1” structure) (Fig. 1j), doublets
and singlets, and the central core (Fig. 1g, upper section), 9
singlets and the central core (Fig. 1h, k), and eventually 9
singlets without the central core (Fig. 1i, 1,m). Spermiogenesis
was not observed. Sections of spermatozoa were found within

a sclerified structure (Fig. 1n). This structure presented two
tubular sections enclosed in a common muscular sheath, and
corresponds to the curved sclerified copulatory organ de-
scribed in P. marmoratae by Lim (Lim L.H.S. 1995: Syst.
Parasitol. 31: 25-32).

In Sundanonchus micropeltis (Fig. 1o,p), the number of
sections of germ cells obtained was low and observations are
fragmentary. Transverse sections of the anterior part of the
spermatozoon show a 9 + “1” axoneme and a mitochondrion
(Fig. 10), and sections of the posterior extremity show the nu-
cleus and several singlet microtubules (Fig. 1p). These
microtubules are interpreted as originating from the disorga-
nisation of the distal extremity of the axoneme.

The spermatozoa of Pseudodactylogyroides marmoratae
and S. micropeltis both have a single axoneme and no cortical
microtubules, and thus conform to Type 4 in the classification
of Justine et al. (Justine J.-L., Lambert A., Mattei X. 1985: Int.
J. Parasitol. 15: 601-608).

The spermatozoon of P. marmoratae is similar in its ultra-
structure to that of Pseudodactylogyrus bini (Schmah! G., El-
wasila M. 1992: Folia Parasitol. 39: 19-31) and P. anguillae
(Le Brun N., Lambert A., Justine J.-L. 1986: Ann. Parasitol.
Hum. Comp. 61: 273-284). A centriole adjunct is present in
the two genera. Recent studies (Mollaret 1., Justine J.-L. 1997:
Tissue & Cell, 29: 699-706) have shown that, in Pseudodacty-
logyrus sp., the nucleus is located in the central region of the
filiform spermatozoon; comparative studies with the same
method (nuclear labelling with fluorescent dyes) should per-
haps be attempted to detect differences between the different
species. Thus, sperm ultrastructure is very similar in Pseudo-
dactylogyridae and Ancyrocephalidae.

To our knowledge, it is the first time that spermatozoa
have been observed by transmission electron microscopy
within the sclerified copulatory apparatus of a monogenean.
This confirms that this organ conducts sperm  during
copulation.

The distal extremity of the sperm axoneme varies in the
monopisthocotylean monogeneans; it made up of: i) disorgan-
ized doublets and singlets close to the nucleus in Tetraon-
choides sp. (Justine J.-L., Mattei X., Euzet L. 1991: Ann.
Parasitol. Hum. Comp. 66: 173-178); ii) 8 long singlets asso-
ciated with the mitochondrion in Diplectanum sp. (Justine J.-
L., Mattei X. 1984: J. Ultrastruct. Res. 88: 77-91); and iii)
singlets circling the nucleus in S. micropeltis. This character
could be of phylogenetic interest when more data are avail-
able. From a morphological study of the adults and
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Fig. 1. a-n. Spermatozoa of Pseudodactylogyroides marmoratae. a — longitudinal section of centriole adjunct; b — centriole ad-
junct (upper two transverse sections); c-e — serial section of the anterior extremity of a spermatozoon, showing that the mitochon-
drion (c) and the nucleus (d) begin just posteriorly to the centriole adjunct; f — various sections of spermatozoa, showing the
typical structure with 9 + *1” axoneme, mitochondrion and nucleus; g-i — transverse sections of distal extremity of the spermato-
zoon; j-m — serial sections of distal extremity; n — section in sclerified copulatory organ. Two transverse sections of the copula-
tory organ are seen within a common muscular sheath; note the presence of spermatozoa within the sclerified part; Fig. 1. o,p.
Spermatozoa of Sundanonchus micropeltis. o — transverse section in anterior region, with mitochondrion and 9 + “1” axoneme; p
— transverse section in posterior region with nucleus and 9 singlets originating from the distal extremity of the axoneme. x
50,000 (a, b, h, i); x 60,000 (c-g, j-m, 0-p); x 8,000 (n). c — centriolar adjunct.

comparison with other families, Kritsky and Lim (Kritsky
D.C,, Lim S.L.H. 1995: Inv. Biol. 114: 285-295) predicted
that sperm structure in the Sundanonchidae should belong to
Type 4 of Justine et al. (1985), which has one axoneme with-
out cortical microtubules. Type 4 has been found in the ancy-
rocephalids, pseudodactylogyrids, diplectanids, tetraonchids,
tetraonchoidids, amphibdellatids, calceostomatids, and ano-
plodiscids (for a review, see Justine J.-L. 1995: Mém. Mus.
Natn. Hist. Nat. 166: 55-86), and now in the sundanonchids.
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The present study confirms the prediction of Kritsky and Lim
(op. cit.), and demonstrates that general morphology and
sperm ultrastructure are two complementary tools for the
study of phylogeny in the Monogenea.
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