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ULTRASTRUCTURE OF THE “PALETOT” OF EURYTREMA
PANCREATICUM DAUGHTER SPOROCYSTS

Z. ZDARSKA

Institute of Parasitology, Czechoslovak Academy of Sciences, Ceské Budgjovice, Czechoslovakia

Abstract. A “paletot” formed by amoebocytes of the host — terrestrial snail Bradybaena lantzi —
was demonstrated by ultrastructural studies of the surface of daughter sporocysts of Eurytrema
pancreaticum.

The present study deals with the ultrastructure of the nucleated tunica outside
the tegument of Aurytrema pancreaticum daughter sporocyst. The relationship
between Bradybaena lantzi and E. pancreaticum sporocysts has been described in
a previous paper (Zdarskéd 1979a). Detailed ultrastructural studies showed that
the envelope of young E. pancreaticum sporocysts is identical with one type of “pa-
letot’> described on the surface of sporocysts of the order Plagiorchiata.

MATERTALS AND METHODS

The sporocysts were obtained from a spontaneously infected snail Bradybaena lantzi collected
in the vicinity of Alma-Ata. The material was fixed for 2 h in 3% glutaraldehyde (G) in 0.1 M caco-
dylate buffer (pH 7.2) and postfixed for 2 h in 1% 0sO4 (Os), dehydrated through an alcohol series
and transferred through acetone to Araldite. Ultrathin sections were stained with uranyl acetate
(UAc) and lead citrate (Pb) and examined in a JEM 100B transmission electron microscope.

RESULTS AND DISCUSSION

The tegument of a developing daughter sporocyst localized on the intestinal wall
of the snail B.lantzi is densely covered with microvilli to which a layer of host amoe-
bocytes adheres. The cellular “paletot” consists of cylindrically arranged cells in
some parts (PL. II, Fig. 2) or of flat cells in others (Pl. I, Figs. 1, 2; Pl II, Fig. 1).
The amoebocyte layer remains best preserved on the narrowed proboscis-like. anterior
part and of the zone with verrucose formations (PL I, Fig. 1; PL 1I, Fig. 1). On the
widened posterior part of the sporocyst, this layer disappears rather quickly (for
the morphology see Zd4arsks 1979b).

The snail amoebocytes surrounding the sporocysts have a large nucleus with
chromatin clusters concentrated below the nuclear membrane (Pl. I, Figs. 1, 2;
PL II, Figs. 1, 2). The cytoplasm contains rough endoplasmic reticulum, micro-
tubules, glycogen particles, various types of vacuoles, electron-dense inclusions,
mitochondria, and very often a larger number of lipid droplets (P1. I, Fig. 2; Pl. II,
Fig. 2). The pseudopodial processes of the amoebocytes are directed towards the
microvillous zone of the sporocyst tegument. Extracellular transversely striated
fibrils (P1. IT, Fig. 3) and also single muscle fibres occur between the tegument and
amoebocytes. These fibrils and muscle fibres seem to represent the superficial part
of the degenerating intestinal wall below which the sporocyst started to develop.

Schell (1961, 1962a, b, 1965) used the term ‘“paletot” for the envelopes surrounding
the daughter sporocysts. According to him the “paletot” arises either from the cells
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and fibrils of the host connective tissue layer, like in Glypthelmins quieta and Haplo-
melra intestinalis (Schell 1961, 1962a) or from the amoebocytes (haemocytes) of
host, like in Telorchis bonnerensis (Schell 1962b). Another group of authors (Dobro-
volskii 1969, 1971, Dobrovolskii and Raikhel 1973, Dobrovolskii et. al.
1983, Ginetsinskaya et al. 1976, Ginetsinskaya and Dobrovolskii 1983)
dealing with the “paletot” in members of the order Plagiorchiata also confirmed
that the paletot was a product of the host and not of the parasite and that it should
be regarded as the host’s defence against the parasite, i.e. the daughter sporocyst.
Of the same opinion was Kgie (1987) who considered the cellular layers on the sporo-
cyst surface to be of host origin.

Rather few studies have treated this problem at the ultrastructural level (Do bro-
volskii et al. 1983, Kgie 1987). Some authors regard at the ultrastructural level
the cellular layer on the daughter sporocyst surface as its part (James et al. 1966,
James and Bowers 1967, Popiel 1978, Popiel and James 1978a, b) or as a pri-
mitive epithelium (Nesterenko 1978). The primitive epithelium on the daughter
sporocyst surface is known to disappear before leaving the mother sporocyst (Meule-
man et al. 1980). Therefore in the so-called double-layered daughter sporocysts
developing outside the mother sporocyst the outer nucleated layer does not originate
from the parasite, but from the host, and evidently represents a product of the host’s
effort to wall off the parasite. In addition to the ultrastructural studies of this simple
cellular layer on the sporocyst surface there are also papers concerning multilayered
or compact cysts around the daughter sporocysts (Yoshimo 1976, Krupa et al.
1977) which are quite clearly the product of the host’s defence mechanism.

In spite of the fact that E. pancreaticum sporocysts differ from the other sporo-
cysts of the order Plagiorchiata in that they actively leave their snail host, their
early development on the intestinal wall and the reaction of their host are similar
to those of the sporocysts not leaving their host. This concerns the sporocysts po-
ssessing the amoebocyte paletot. However, the cylindrically arranged amoebocytes
and flattened amoebocytes on the surface of E. pancreaticum sporocyst were not
found to fuse with the tegument surface, as it was described by Dobrovolskii
et al. (1983) in the sporocyst paletot of Xiphidiocercaria sp. 7, Odening. The amoe-
bocyte pseudopodia of B. lantzi penetrate only into the vicinity of sporocyst micro-
villi. Only rarely there occur amoebocyte pseudopodia surrounding lipid droplets
prominating above the tegument surface. The amoebocyte pseudopodia were sepa-
rated from the lipid droplet only by the apical plasma membrane of tegument (see
Pl 1, Fig. 1). At some sites, there were lipid droplets spontaneously releasing from
the tegument and others situated freely between the microvillous zone of tegument
and paletot. We assume therefore that the lipid droplets accumulated in the amoe-
bocytes are phagocytized lipid droplets released from the sporocyst tegument.

The fact that the host of E. pancreaticum sporocysts belongs to terrestrial snails
does’ not influence the form of the paletot. All available papers dealing with the
defence reaction against sporocysts have concerned the aquatic snails. No terrestrial
snails have yet been studied in this relation.

YJILTPACTPYKTYPA , MAHTHUH,, JOUYEPHEN CIOPOLUCTEI
EURYTREMA PANCREATICUM

3. fRusapcexa

Pesiome. Ha nosepxnocTn pnouepHeil cmopomuctsl Lurytrema panceaticum ObLIa ¢ HOMOHIBIO
9JIGKTPOHHOM MUKDOCKONMU OOHApYsKeHa ,,MaHTHs,, COCTOANNAsA U5 aMe0OIMTOB XO3AMHA —
Ha3eMHOT0 MOJIcKa Bradybaena lantzi.
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Fig. 1. Tegument (A) of K. punereatiewm daughter sporocyst at the site of verrucose formatiors (B)
surraunded by amoeboeytes (), The tegument contains lerge bipicl throplets, some of \\'h!rll. (m
elevate the apical plasmn membrane above the level of nicroy illous zone of tegument (n). !\\-- of
these lipid droplets (15) are surrounded by prendopodin of an wmoeboeyte whieh hus nlready two
],lml rI|'1\!!I-'[- (I} inside ts bhody. (3. OS. UAc. Ph (5 9 400). e, I Ulnluln-- <oetion through tegu-
ment { 4) ontside the verrucose {ormation anid p detot of amoehoeytes (B) whose oy [r:|-].l-1l- contains

1i||1|l IiJ'Ii'[::l'lh (O). G, Os. UAe. Ph (% T H900),

FCig. 1. Thin tegument of the verricaose (ormation (A) el thick tegument of sporoeyst body (B)

of K. pancreativem s covered with o row of Hattened .||||-'--|'--J-.'_\!-- (L), o microvillous zone of
teguiment, b — connective tissue layer, ¢ elrenlor mnseles, G, Os, UAe, Ph( < 7 900), Fig, 2. Micro-
villous zone of sporooyst teguinent (A) coverad with eylindrienlly wrranged amoehoeyies (B), One
of them () contiins n large number of |||-:-i-||'-|}fl.1»,l}_tl._|'\.-I P | 7 2

strintedd fibrils (arrows) between microvillous zoni of sporoeyst (A) and

[TAe, Pb 13 300,
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