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Abstract. The posterior attachment organ (sucker) of Temnocephala sp. is located ventrally attached to the posterior end of the
body by a well defined stalk; those of Udonellu caligorum Johnston and Anoplodiscus cirrusspiralis Roubal, Armitage et Rohde
are extensions of the posterior end facing posteriorly. In Philophthalmus, the sucker is ventrally embedded in the main body. The
sucker of Temnocephala is lined by an epidermis, its ventral part separated from the adjacent epidermis by a septate junction.

The epidermis resembles that of the body proper, containing nuclei and numerous dense bodies, its surface enlarged by short mi-
crovilli, traversed by glandular ducts of two types and by sensory receptors, and based on a basal lamina with a thick underlying
fibrous matrix. The stalk of the sucker contains many muscle fibres extending from the main body into the sucker. The posterior
surface of the sucker of Udonella is separated from the adjacent tegument by a septate junction; it consists of numerous microvil-
li arising from the basal lamina and does not represent a tegument; glandular ducts of two types open through it, and muscle
fibres extend from the body proper into the sucker. The posterior surface of: ‘fthe sucker of Anoplodiscus consists of a thin tegu-
ment not separated from the adjacent tegument by a septate junction, drawn out into a very large number of densely packed, long
microvilli, some branching from a thick cross-striated base; large glandular ducts open postero-laterally. The ventral sucker of
Philophthalmus is embedded in the body proper but clearly bounded by a “cqpeule” of basal lamina; it is lined by a tegument
continuous with that of the main body and lacking microvilli except in a small band around the ventral sucker opening. There is
no evidence from ultrastructure that the suckers of the four taxa are homologous. Since there is no convincing other evidence for
the homology of the posterior attachment organs of the major groups of parasitic Platyhelminthes (Neodermata) and the Temno-
cephalida, a “cercomer theory” assuming such homology cannot be accepted as proven.

ki)

Many authors have postulated homology of the pos-  has not been established. We therefore examined the

terior attachment organs (the so-called “cercomer”) of
the various groups of parasitic Platyhelminthes and the
Temnocephalida. For example, Brooks and McLennan
(1993, earlier references therein) accept the taxa Cer-
comeria (temnocephalids plus all parasitic platyhel-
minths) and Cercomeridea (trematodes, monogeneans,
gyrocotylids, amphilinids, eucestodes), the former de-
fined, in addition to other synapomorphies, by suppos-
edly homologous posterior attachment organs.

However, a critical evaluation of the literature shows -

that detailed comparative studies, including ultrastruc-
tural ones, of the suckers of “Cercomeria” have not
been made. Likewise, the development of the organs
has not been studied. Hence, homology of the organs
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suckers of a temnocephalid, udonellid, monopisthoco-
tylean monogenean and digenean trematode with the
aim of finding evidence for the homology of the organs
of different groups: The species of monogenean was
chosen because its sutker is relatively simple, lacking
elaborate accessory structures like hooks, septa etc.,
found in many other monogeneans, which might ob-
scure basic structures useful in a homology analysis.
Both the temnocephalid and Udonella are attached to
similar hosts, crustaceans, and Anoplodiscus is perma-
nently attached to the fins of a teleost fish, the sparid
Chrysophrys auratus. Cercariae of Philophthalmus de-
velop in marine snails, the final host of the species
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of the basal cell membrane are common (Fig: 9C), and
fine filaments extend from the tegument into the micro-
villi (Fig. 9B). Several glandular ducts with densely
packed dense grana open near the margins of the sucker
(Fig. 8A, D).

Philophthalmus

The sucker of the cercaria is ventrally embedded in
the main body and separated from it by a sheath identi-
cal at the electron-microscopic level with that below the
surface tegument. (Fig. 11A,C). The tegument of the
sucker is continuous with that of the main body. A nar-
row band of tegument with microvilli extends around
the ventral opening of the sucker (Figs. 11A-B, 13C),
and just outside it is a thickened rim of tegument (Figs.
11A-B, 13C). The lateral and dorsal tegument of the
main body differs from that of the sucker in having nu-
merous large, electron-dense secretory droplets (Figs.
11A, 13D). There are no septate junctions between the
various types of tegument (Fig. 13C-D). The sucker is a
heavily muscular organ, containing densely packed ra-
dial muscles (Figs. 11A-B, 12A-C, 13C), attached to
the basal lamina by hemidesmosomes (Fig. 11C), and
inner and outer layers of filaments which have a pre-
dominantly transverse, longitudinal or circular orienta-
tion in the section passing through the middle of the
sucker (Figs. 12A-C, 13B-C). The various cell types
include secretory cells (Fig. 12D), cells with dense cyto-
plasm (possibly of the same type) (Fig. 12C), and cells
whose nuclei are scattered between the muscle filaments
and probably represent myocytes (Fig. 12A,C). Recep-
tors in the sucker or close to it include a type with a
large electron-dense rootlet (Fig. 13A), a type with a
long cross-striated rootlet (Fig. 13A, C), and possibly
other types which were not examined in detail. At least
some of the receptors have a free cilium (Fig. 13B). All
receptors have at least one electron-dense collar (Fig.
13A-C).

Diagrams with the main characteristics of the suckers
of the four species examined are given in Fig. 14.

DISCUSSION
Temnocephala

In a series of papers, Williams (1975, 1977, 1978,
1979, 1980a,b, 1982, 1985, 1991) studied the epidermis
of some species of Temnocephala. As in our species, it
contains many vacuoles and there are many microvilli at
the surface. Likewise, invaginations of the basal cell
membrane are common. Using scanning electron-
microscopy, she demonstrated a ridge and associated
groove around the periphery of the posterior sucker
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(Williams 1982, 1991), as well as many openings of
glandular ducts on the sucker (Williams 1978). A pe-
ripheral ridge and associated groove around the perime-
ter of the sucker, corresponding to our septate junction,
was also demonstrated by scanning electron microscopy
in the temnocephalid Craspedella sp. by Sewell and
Cannon (1995). Sewell and Whittington (1995) studied
locomotion in Craspedella and presented diagrams of
muscles extending from the body proper into the sucker,
similar to those found in our study.

Udonella

Ivanov (1952) made a detailed light microscopic
study of Udonella. The sucker is terminal, an extension
of the posterior part of the main body, and perikarya of
glands which open on the sucker are located anteriorly
to the sucker.

Anoplodiscus

Roubal and Whittington (1990) studied attachment of
A. australis to its host, the bream Acanthopagrus aus-
tralis, using light, transmission and scanning electron
microscopy. A few transmission electron micrographs
permit comparison with some aspects of our findings.
As in A. cirrusspiralis, a thin tegument with dense bo-
dies is drawn out into microvilli. The authors illustrate
bundles of “microtubules” which do not show a lumen
and appear to correspond to the “bundles of fine fila-
‘ments” extending from the tegument into the microvilli
of A. cirrusspiralis. Cross-striated components branch-
ing into microvilli are not illustrated in A. australis, in-
stead the authors describe small “desmosome-like
junctions” (with a weak striation) in the tegument.

Other monogeneans have a great variety of posterior
attachment organs (haptors). Generally, the Polyopis-
thocotylea among them have clamps and hooks, where-
as the Monopisthocotylea have hooks of various kinds,
and some have “squamodiscs” and other accessory
structures for attachment. Many species lack well de-
fined suckers (e.g. Gyrodactylidae, Microcotyloidea),
others have muscular suckers attached ventrally or ter-
minally to the posterior end (e.g. Monocotylidae,
Capsalidae). We have made ultrastructural studies of the
posterior sucker of the monocotylid Monocotyle helico-
phallus. Tt has an extremely complex structure, to be
described in a separate paper. However, presence of a
typical tegument and various substructures not found in
Temnocephala clearly indicate that it is not homologous
with the temnocephalid sucker. Even within the Mono-
genea, homology of the haptor of various orders must
be doubtful.
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Fig. 14. Diagrams of suckers of Temnocephala (A), Udonella
(B), Anoplodiscus (C) and Philophthalmus (D).
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Philophthalmus

Unlike the sucker of the other species examined in
this paper, that of Philophthalmus is well separated
from the adjacent parenchyma by a “capsule” of basal
lamina. The wall facing the lumen is formed by a tegu-
ment characteristic of the Neodermata, i.e. it is a syncy-
tial surface layer connected to subtegumental perikarya
(not examined in this paper). A specialized band of
tegument around the ventral opening of the sucker has
many microvilli, but this band is continuous with the
tegument lining the main body and the inner surface of
the sucker, not separated from it by septate junctions. Its
function may be to bring about more effective adhesion
to host tissue, helping to suck in host tissue when the
muscles of the sucker cause expansion of the sucker lu-
men, by sealing the sucker margin. In the other three
species, the suckers do not form such large cavities suit-
able for sucking in host tissue. Sewell and Whittington
(1995) demonstrated that attachment to the host in a
temnocephalid is brought about by combined action of
adhesion and suction, the latter not resulting in sucking
tissue into a cavity.

Morphological evidence does not support the view
that the ventral sucker of Digenea is homologous with
that of the other species examined. However, there is
evidence for homology of the suckers of digeneans and
aspidogastreans. The ventral sucker of the aspidogas-
trean Rugogaster hydrolagi, as that of the digenean Phi-
lophthalmus, is separated from the adjacent parenchyma
by a capsule formed by a basal lamina (Rohde and Wat-
son 1992). A tegument lines the lumen, and muscle fila-
ments extend in various directions. Main differences
between Rugogaster and Philophthalmus are as follows:
in the former species, “rugae” (transverse ridges) are
formed at the posterior end of the sucker, the sucker is
less muscular, and the tegument possesses many surface
“microtubercles” (short microvilli characteristic of all
aspidogastreans examined). Rohde and Watson (1992)
concluded that the ventral sucker plus rugae of Rugo-
gaster must be considered homologous with the ventral
disc of the Aspidogastridae within the Aspidogastrea,
and with the ventral sucker of the Digenea.

CONCLUSIONS

Comparison of the posterior attachment organs of the
four species examined shows significant differences. In
the temnocephalid, the sucker is attached by a well de-
fined stalk to the main body, the epidermis is nucleated
and that of the ventral part (attached to the host) is sepa-
rated from the adjacent epidermis by a complete septate
junction around the periphery of the sucker. Numerous
glandular ducts open on the sucker. In Udonella and



Anoplodiscus there is no well defined stalk and the

sucker is a posterior, terminal extension of the body.

proper. Its posterior surface is lined by the basal lamina
drawn out into microvilli in the former species, attached
to the adjacent tegument by a septate junction; gland
ducts open on the sucker. In the latter species, a thin
tegument continuous with the tegument of the main
body is drawn out into numerous long microvilli, and
large glandular ducts open on the sides of the sucker. In
Philophthalmus, the sucker is well separated from the
main body by a capsule of “basal lamina”. It is lined by
a tegument without microvilli, continuous with that of
the body proper.

Structure of the suckers does not provide evidence
that the posterior attachment organs of the four species
are homologous, representing a so-called cercomer, as
assumed for example by Brooks (1989a, b) and Brooks
et al. (1989), who include the synapomorphy “cercom-
er” in their characterization of the taxon “Cercomeria”
(Temnocephalida plus Neodermata). In other words,
there is no justification for a “cercomer-theory” that im-
plies homology of the posterior adhesive organs of all
the Neodermata and the Temnocephalida. In view of the
likely monophyly of the Monogenea plus Cestoda,
homology of their hooks (but not necessarily their hap-
tors) may seem more likely.

Rohde (1990, 1991) and Rohde et al. (1993, 1995),
mainly using ultrastructure of the protonephridia and
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