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Ultrastructure of the Tegument of Prosorhynchoides
arcuatus (Linton, 1900) Bray, 1984 (Trematoda,
Bucephalidae)
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The tegument of the adult form Bfosorhynchoides arcuatikinton, 1900) (Trematoda,
Bucephalidae) from the intestineRdmatomus saltatgk.) from the Atlantic coast of the State of Rio de
Janeiro, Brazil was studied by transmission electron microscopy. The tegument consists of two layers:
an external, constituted by a syncytium, containing spines, unicilliated papillae, inclusion bodies and
mitochondria and an internal, consisting of a muscular layer and mononucleated tegumental cells.
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The tegument of adult trematodes has been thate and observed under a Zeiss EM 900 electron
subject of several investigations using electron mimicroscope.
croscopy. Nevertheless, there are few studies on the RESULTS
ultrastructure of helminth parasites of fishes, espe-
cially in the family Bucephalidae. The scanning elec- The tegument of the adult formf arcuatus
tron microscope study oProsorhynchoides consists of two layers: an external that is consti-
arcuatus(Linton, 1900) Bray, 1984 was presenteduted by a syncytium, where the spines are located,
ina previous paper (Cohen et al. 1995) The aim @ﬂd an internal Iayer with mononucleated cells (Flg
this paper is to investigate the ultrastructure of th&)- ) ) o
tegument ofP. arcuatusby transmission electron ~ Syncytium+ The surface syncytium is irregu-
microscopy in thin sections. lﬁ'rl){(_Shaped'c\iNgh digirt]i_forlm proj?ccéions, 8-l I
thick, covered by a thin layer of dense material.
MATERIALS AND METHODS Internally, the syncytium is bounded by a plasma
Specimens oP. arcuatusvere recovered from membrane, which rests on a regularly thickened
the intestine of Pomatomus saltatorL. basal lamina (Figs 3, 5). Spines are present inside
(Pomatomidae), obtained from fishermen of “Praishe syncytium. These spines, when observed in
da Ribeira, Ilha do Governador” and “Praia ddight microscope preparations, seem to be single
Copacabana”, Atlantic coast of the State of Rio dpointed and at higher magnification by scanning
Janeiro, Brazil. The helminths were fixed in 2.5%glectron microscopy, they appear multipointed,
phosphate buffered glutaraldehyde and post fixaalith up to 30 points (Cohen et al. 1995). By trans-
for 1 hrin 1% osmium tetroxide in the same buffemission electron microscopy, these spines appear
After dehydration through an increasing gradegointed and slightly recurved, in longitudinal sec-
alcohol series, the material was embedded intions, enclosed between the apical surface and in-
araldite. Ultrathin sections were cut using dernal plasma membrane (Fig. 3). The spine basis
Reichert Ultracut-E microtome, contrasted withrests on the basal lamina in a more electrondense
uranyl acetate and Reynold’s solution of lead citregion, named basal plate. The spines have a re-
fined crystalline structure, with units arranged in
parallel, alternating dense and light lines in sec-
tions (Fig. 4).
This paper is part of the thesis of Master degree of the The ground substance Qf the surface syncytium
first author. consists of granular material, more electrondense
The authors are Research Fellows “Conselho Nacionfpan of the mononucleated cells below and con-
de Desenvolvimento Cientifico e Tecnoldgico - CNPgtains numerous inclusions bodies and mitochon-
*Corresponding author. Fax: 55-21-260.4866 dria. Mitochondria are few, small, either round or
Received 29 August 1995 slightly elongated (Figs 2, 3).
Accepted 11 March 1996 Two characteristic types of inclusion bodies
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Fig. 1: body tegument showing external syncytial layer (SL), with spines (S), basal lamina (BL) and internal nucleated layer
(NL) with muscle fibres (mu) and tegumental cells with nucleus (N). X 8,000. Fig. 2: external syncytial layer with inclusion
bodies and basal lamina (BL) following the outline of the underlying musculature (MU); cytoplasmatic processes (arrow)
connecting the two layers and mitochondria (M) are observed. X 15,000.
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Fig. 3: syncytial layer with spines (S), basal plate (BP), inclusion bodies (white arrow), mitochondria (m), basal lan@nd (BL)
muscle fibres (MU). X 23,500. Fig. 4: high resolution of tegumental spine, showing the crystalline structuisd pfedebas
(BP). X 100,000.
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Fig. 5: detail of the tegument showing internal plasma membrane (PM) with invaginations forming vacuoles and vesicles (V),
basal lamina (BL), interstitial material (*) and muscle fibres (MU). Observe the rod shaped bodies with their long axis perpen-
dicular to the apical surface (white arrow) and multilamellate vesicles (MV). X 38,000.

were recognized in this tegumental layer, one cothickened, follows the outline of the underlying
sists of electrondense, long and thin, rod shapedusculature layer and is situated below the inter-
bodies; most of them have their long axis perpemal plasma membrane of the syncytium and sepa-
dicular to the apical surface, but they are also fourréited from it by a narrow electron translucent space
in the tegumental matrix, where they are randoml{Figs 3, 5, 7). Hemidesmosomes were observed
orientated (Fig. 5). The second type of inclusionsonnecting the internal plasma membrane with the
consists of membrane-bound multilamellatéasal lamina (Fig. 7). The fibrous interstitial mate-
vesicles. Approximately half of the vesicle inte-rial forms a thick layer beneath the basal lamina
rior appears like an empty space, the rest beir(§ig. 5).
filled with lamellae of electrondense material, sepa- Internal layer- The internal tegument consists
rated by electrontranslucent gaps (Figs 3, 5).  of a distal layer of muscle cells and the mononucle-
A longitudinal section at the level of aated cell layer. The musculature consists of bundles
tegumental papilla reveals the presence of &f circular and longitudinally disposed muscle fi-
cillium, embedded in the syncytium in a protuberbres, allowing the movements of body contraction
ance with tegumental projections (Fig. 6). The presind extension (Figs 1, 2). The mononucleated cells
ence of cilliated papillae in the tegumentRf are located below the musculature and are irregu-
arcuatushad been already demonstrated by scatgrly shaped. The small nuclei have an ondulated
ning electron microscopy (Cohen et al. 1995). outline and contain a single large nucleolus as well
The internal plasma membrane invaginates intas few irregular patches of chromatin. The nucleo-
the outer tegumental cytoplasm, by form of nuplasm is filled by less dense chromatin granules
merous folds, usually forming elongated vesicleéFig. 1).
(Fig. 5). The cytoplasm of the internal tequmental cells
Basal lamina- The basal lamina, regularly presents free ribosomes, which pack the spaces
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Fig. 6: detail of tegument showing sensorial papilla with cilium (arrow) and multipointed spine (S). X 12,000. Fig. @f detail
tegument showing hemidesmosome (arrow) between basal lamina and internal plasma membrane. X 34,000. Fig. 8: tegumente
cell presenting Golgi complex (G) with vesicles (V) in formation. X 37,000. Fig. 9: inclusion bodies of the tegument&l7c@00Xx

between cell organelles and inclusion bodies (Figurved plaque and vesicles that arise from Golgi
9). These cells also contain one or more well d&omplex (Fig. 8). Variable shaped mitochondria
veloped Golgi stacks, consisting of approximatelyre also observed and are usually larger than those
5 to 7 flattened sacs in parallel, forming a slightlyn the external syncytial layer (Figs 2, 3). The two
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characteristic types of syncytial inclusions werecoliocoeliumandParamphistomum cer{Gharma
also found in the cytoplasm of inner tegumenta& Hanna, 1988), mitochondria are absent; thus
cells (Fig. 9). large quantities of amino acids and other metabo-

Long and tenuous cytoplasmatic processdiges are not taken up across the tegument of the
from the inner tegumental cells connect with theumen amphistomes. According to Brennan et al.
surface syncytium. These processes are filled wit1991), the absence of mitochondria in
inclusion bodies and mitochondria and narrow ilGastrodiscoides hominiwould suggest that the
direction of the syncytial layer (Fig. 2). tegument in this worm is also primarily protective

DISCUSSION in function with Iimitgd absorptive capacity.
The folds on the internal plasma membrane of

The ultrastructural organization of the tegumenghe syncytial layer increase its surface area and
of P. arcuatuss similar to previous descriptions reduce the thickness of the surface syncytium since
of Digenea tegument studied by different authorghey reduce the distance between the membranes.
(Threadgold 1968, Silk et al. 1969, Hockley 1973)These fact leads to the evidence that the invagina-

In Bucephalidae, ultrastructural studies of theions of the internal plasma membrane are involved
tegument had been developed in larval forms biy the passage of substances and that the inclusion
James et al. (1966), Higgins etal. (1977), Higgingodies of the syncytial layer are formed from these
(1980), Halton and Johnston (1982). invaginations, formerly synthetized in the inner

The irregular shaped surface of the tegumenggumental cells and difused through the basal
appears to be a constant feature and is not duejgnina.
pynocytosis, as suggested by Burton (1964). The inner tegumental cells Bf arcuatuscon-

The crystalline structure of the spines were alsgin typical organelles of secretory cells. Some cells
observed in o_ther larval and adult trematodes (Bugppear to be completely filled by inclusion bodies.
ton 1964, Koie 1971, Cohen et al. 1982, Zhou gAccording to Silk et al. (1969), this may be a re-
Podesta 1989). Cohen et al. (1982) suggested tRaft of sections through cells which are organized
the spines consist of hexagonally packed actin filan such a way that not all of their contents are vis-
ments and this suggestion was supported by othigfe in a single plane. These observations confirm
studies. According to Zhou and Podesta (1989%e hypothesis that iR. arcuatusonly one type of
the spines may play an important role in the moveegumental cell is involved in the secretion of the
ment. _ . _ syncytium.

The inclusion bodies presentin the surface syn- The presence of free ribosomes, well developed
cytium are similar to those in the inner tegumentatolgi complex, besides the secretory inclusion
cells. The rod shaped bodies received differemjodies in the inner tegumental cells and in the con-
denominations as discoid granules (Wilson &nections suggest that this inclusion bodies are there
Barnes 1974), elongated bodies (Hockley & Mgormed and pass up into the syncytial layer.

Laren 1973), dense bodies (Threadgold 1968) or
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