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The Ultrastructure of the Gastrodermis and the Nutrition of
the Gill Parasitic Atriaster heterodus Lebedev and Paruchin,
1969 (Platyhelminthes: Monogenea)
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The gastrodermis oAtriaster heterodutebedev & Paruchin, 1969 (Polyopisthocotylea), a gill
parasite fronDiplodus argenteu@/alenciennes, 1830), is composed of “U”-shape hematin cells and a
connecting syncytium, both having cytoplasmic lamellae. These cells show outgrowths and bent folds
which were seen to enclose lumen material. The trapped material was then subjected to endocytosis. Th
nature of ingested food material was comparatively analyzed by cytochemical and histochemical tests.
Blood residues were detected in the gut but tests for mucins were negative. No intact erythrocytes were
observed in the gut lumen.
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The functional morphology of the digestive MATERIALS AND METHODS

system has been studied for different Monogenea pgasites Sixty fi ;

: y five specimens &. heterodus
(Smyth & Halton 1983, Bogitsh 1993) and the feedy e e optained from the gills of 2Biplodus
Ing 1n ponomsthocoty!egns apd monop'SthO'argenteUQValenciennes, 1830) Sparidae, collected
cotyleans is generally distinct with the former in-, Copacabana beach, Rio de Janeiro, Brazil.
gesting blood (Llewelyn 1954, Halton 1982) and Histochemistry- Monogeneans and gill fila-
the Iatter., mucus and epithelial ceIIs.. However,ants were fixed in 5% buffered formalin or 70%
blood pigments were observed in a feWyhanol Samples were embedded in paraffin and
monopisthocotyleans (Uspenskaya 1962, Keaw, jn 5m\ sections which were deparaffinized
1963, Fournier 1978, Buchmann et al. 1987) whilg,i, yyiene and prior to staining, hydrated in de-
Allen and Tinsley (1989) demonstrated blood and¢,sing concentrations of ethanol to water. His-

epithelial cells at the same time in the gut lumen Qchemical reactions are indicated with the refer-
a polyopisthocotylean species. . ences and color of positive reactions as follows.
Atriaster heterodukebedev & Paruchin, 1969 \joral carbohydrate complexes: PAS (MacManus
(Eolyoplstho'cotylea) was recently reported fromy Mowry 1960) (+=various shades of purplish-
Rio de Janeiro coast (Santos et al. 1996). Surfap@d); acidic carbohydrates: Alcian Blue (AB) and
topography and ultrastructural aspects of the spexg_pag techniques (Mowry 1963) (+=blue): he-
matogenesis of this species have been describ globin and derived pigments: Turnbull and
by Santos et al. (1997). The ultrastructure of thggig modified by Gomori (McManus & Mowry
gastrqdermls and the_ nutrition of this species arf960) (+=blue) and after Lilly and Fullmer (1976)
described herein. This paper represents the firgk e tested Perls (+=blue-green), Okajima (+=or-
ultra}structural study of gut caeca and nutrition of @nge-red) and Dunn-Thompso,n (+= emerald
marine monogenean from Brazil. green). The picric alcohol solubility test (Llewelyn
1954) was tested for hematin (+=solve).
Ultrastructure - For ultrastructural studies,
parasites were fixed for 2 hr at 4°C in a solution

ini 0, 0, -
Financial support by CNPq (Conselho Nacional dceE:ntammg 4% paraformaldehyde, 2.5% glutaral

p - d PRONEX (P de Nucl ehyde and 0.3M sucrose in 0.1M cacodylate
esquisa) an (Programa de Nucleos uffer in sea water, pH 7.2. After being washed in

Exceléncia). ¢ : !
*Corresponding author. Fax: +55-21-551.6446. E-maithe same solution, they were post-fixed for 1 hr in
cpsantos@ax.apc.org dark conditions in a solution containing 1% QsO
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0.1M cacodylate buffer, dehydrated in acetone, and Hematin cells and syncytium show outgrowths

embedded in Epon. Ultrathin sections were pickednd bent folds which were seen to enclose lumen
up on uncoated 200-mesh copper grids, stainedaterial with the help of the surface lamellae. The
with uranyl acetate and lead citrate, and observeadhpped material was then subjected to endocyto-
in a Zeiss 900 or Jeol JEM 100CX Electron Misis (Fig. 4). Residual pigments remain inside of

croscope. Some ultrathin sections were subjectélge vesicles in the external region of the cell. The
to the picric acid/alcohol solubility test for hema-way they are released from the cell was not ob-
tin (Halton et al. 1968). Control sections were inserved. No free hematin cell was observed in the
cubated in acid-free alcohol. gut lumen.

Cytochemistry- For basic protein detection, The nature of hematin residues was confirmed
parasites were fixed as for ultrastructural studiesy the histochemical test of picric acid in ethyl al-
dehydrated in ethanol and incubated in a solutiotohol. The Turnbull method comparatively applied
containing 2% phosphotungstic acid in absoluté the parasite and fish gill filaments confirmed
ethanol (E-PTA) for 2 hr at room temperaturghe distribution of ferrous iron in hematin cells.
(Bloom & Aghajanian 1968). Specimens werelhe methods of Perls, Okajima and Dunn-Thomp-
rinsed in absolute ethanol, incubated for 10 min igon were not conclusive. There was no reaction
propylene oxide and embedded in Epon to be olfer mucin using the PAS and Alcian blue methods.
served with no counter stain. To test the presentéematin cells stained with E-PTA displayed a
of mucopolysacharides (Benhnke & Zelandeptrongly positive reaction in nuclear heterochro-
1970), parasites were fixed for 1 to 18 hr at rooriatin and in the small vesicles located at the ex-
temperature in a solution containing 4% glutaralternal edge of the cell. Vesicles containing hema-
dehyde and 1% Alcian blue in sea water. Sampldié residues were not labeled. A collection of mem-
were washed twice for 10 min in sea water, anfrane tubules and flattened sacs extends through-
were post-fixed for 2 hr at room temperature iPut the cytoplasm of the hematin cells.
dark conditions in a solution containing 1% QsO DISCUSSION
0.8% potassium ferricyanide and 5mM Cafl
0.1M cacodylate buffer + 3% sucrose. Parasiteis to the pattern described for other Polyo-
were, then, dehydrateq In acetone and embedd Isthocotylea, with two cell types: hematin cell and
in Epon. Ultrathin sections were picked up on un*

’ - ! connecting syncytium (Llewelyn 1954, Halton &
coated 200 mesh copper grids, stained with urany nnings gi9(¥5 I¥|alton( et al {968 Tinsley 1973
acetate and lead citrate. ! ’ ! ’

Halton 1975).
RESULTS Longitudinal sections showed that the irregu-

The digestive caeca @ heterodusre highly & “U’-shaped hematin cells, are different from
ose previously reported for polyopisthocotyleans

branched and interspersed within vitellaria. Thei . .
folded gastrodermis consists of isolated hemati{?‘alton etal. 1968, Fournier 1978, Allen & Tinsley
989). The feeding process is continuous, with

cells in a connecting syncytium. ,
Hematin cells ap%egr e?longated, “U"-shaped iII‘ameIIae looping back onto the surface to capture

L . ; nd endocyte food particles, in a process similar
longitudinal sections or round with closed border :
in cgross section (Figs 1-2). The basal nuclei ha% that described by Halton (1974), actually called

The gastrodermis &. heterodusgs quite simi-

conspicuous heterochromatin. Mitochondria an icropinocytosis. Fournier (1978) also mentioned

. . . the endocytosis of gut content but did not mention
numerous vesicles of irregular shape and varying

electrondensity are located in the cytoplasm. The - importance of the lamellae in this process.
Sity . ytop : The chemical nature of the pigments observed
membrane in contact with the gut lumen form

| | I laraing th i | the endocytosed vesicles was initially tested ac-
numerous long fametiae eniarging the external ce grding to its solubility in picric acid in ethyl alco-

surface (Figs 2-3). The hematin cells are IocatedEﬂ | (Llewellyn 1954). Knowing that both formolic

@rregular interyals anng the gut. They are Mergeftormaldehyde) and hematin (hemoglobin) pig-
in the connecting syncytium composed of cells Withhents are solved by picric acid and that formolic

scattered elongate nuclei, thin cytoplasm and feWigments do not react in the presence of Prussian
organelles. The syncytium also surrounds the hey,e (perls), Turnbull blue, ferricyanide and ferro-
matin cells laterally and, in these areas, free lam yanide, contrary to what happen to hematin pig-
lae, smaller than those of the hematin cells, can bgents (i_illie & Fullmer 1976), these tests were
observed on its surface (Fig. 3). Muscular f'berépplied in samples fixed either in 70% ethanol and

and parenchyma lie underneath the gastrodernigffered formalin. As in sample fixed in 70% etha-
(Fig. 4). nol, where absence of formolic pigment is ex-
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Gut lumen ofAtriaster heterodusFig. 1: E-PTA cytochemistry in a “U"-shape hematin cell with basal nucleus (N), lamellae (L),
connecting syncytium (S) and vesicles with hematin pigments (H). Fig. 2: cross section of hematin cell with lamellae (star) and
vacuoles with hematin pigments (H). Syncytium with small lamellae (arrow) are seen externally. Fig. 3: syncytium with small
lamellae (SM) and junction (arrow) surrounding the hematin cell with vacuoles with hematin pigments (H) and longer lamellae
(HL). Fig. 4: E-PTA showing outgrowths of hematin cells with lamellae closing the borders (arrow). Muscular fibers (M), syncy-
tium (S) and vesicles (V). Scale bars: Fig. 1m3 Figs 2-4 = Irm.
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Fig. 5: E-PTA in gut lumen exhibiting an hematin cell with nucleus (N), vacuoles with pigments of hematin not labeled(hl), syst
of membrane tubules and sacs in the cytoplasm (star) and a basal syncytium (arrow). Scatabar = 1

pected, the pigments were solubilized by the ping mainly as a support for the hematin cells, on
cric acid and also reacted for the Turnbull methodhe contrary to those that present a mixed food habit
it was _stated thgt the pigment was in fact hematifke Polystomoidesp., where the syncytial cyto-
The histochemistry and cytochemistry tests, neggtasm has numerous organelles (Allen & Tinsley
tive for mucins and positive for iron residues, CoN1989). The reduced syncytial cytoplasm Aof
firmed the chemical nature as hematin pigmentgeterodusnith few organelles presupposes a sup-
indicating hematophagous food habit for this pargyort function but their role in the feeding process
site. Host hemoglobin in vacuoles strongly sugis still doubtful.

gest that at least intracellular digestion occurs in - Thjs js the first study on the ultrastructure of

these cells. ) the gastrodermis df. heterodusvith detection of
No intact erythrocytes were observed in the gufis haematophagous food habit.
This can be explained by fish handling. The mono- ACKNOWLEDGEMENTS
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