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HYPERPARASITISM BY HELMINTHS: NEW RECORDS OF CESTODES AND
NEMATODES IN PROTEOCEPHALID CESTODES FROM SOUTH AMERICAN
SILURIFORM FISHES
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Proteocephalid cestode hyperparasites are reported from numerous proteocephalids occurring
in pimelodid fishes in different regions of Brazil. In addition, three specimens of a nematode
hyperparasite are reported from the proteocephalid cestode Choanoscolex abscissus from the
pimelodid fish Pseudoplatystoma corruscans in Brazil. Previous records of cestode and nematode
hyperparasites of cestodes are listed, and the possible identities of the Brazilian records are

discussed.
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Hyperparasitism has long intrigued para- _

sitologists, and, although most reports are of
Protozoa (see Dollfus, 1946; Canning, 1975), a
number of helminth parasites of helminths have
been recorded. Dollfus (1946) valuable mono-
graph on this subject details the data on this
topic known at that time.

During the course of studies on the taxonomy
of proteocephalid cestode parasites of Brazilian
pimelodid (siluriform) fishes, the senior author
has often found larval cestodes encysted in the
parenchyma of these worms. Such larvae have
already been referred to briefly by Rego & Pa-
vanelli (1985; 1987) as occurring in proteo-
cephalids from the fish Paulicea Iluetkeni
(Steindachner).

More recently, during a revision by the
senior author of the proteocephalids of the
common Brazilian fish genus Pseudoplatystoma
Bleeker many worms were found to harbour
encysted cestode larvae, sometimes in large
numbers. In addition to the cestode hyper-
parasites, single nematode larvae were found in
three strobila of the proteocephalid Choanosco-
lex abscissus (Riggenbach, 1896) from the fish
Pseudoplatystoma corruscans Agassiz. Details
of these records are presented below and they,
along with previous South American records of
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hyperparasitism by helminths, are commented

uporn.
MATERIALS AND METHODS

The proteocephalid specimens were c¢ol-
lected alive, and then fixed and stored in
formalin. Whole-mounts were stained in Dela-
field’s haematoxylin, dehydrated in an alco-
holic series, cleared in beechwood creosote and
mounted in Canada balsam. Some specimens
were wax-embedded, serial sectioned at 5 um,
stained in haematoxylin and eosin and mounted
in Canada balsam. The material is deposited in
the Helminthological Collection of Instituto
Oswaldo Cruz (IOC Collection) 32.547 —
32.532.

Drawing was made with the aid of a drawing
apparatus and all measurements are given in
micrometres unless otherwise stated.

RESULTS
Hyperparasitic cestodes

Description — Plerocercoid larvae encysted
(Figs 1, 2); with thick, often brown cyst-wall of
6-10, except for specimens from Megathylacus
brooksi Rego & Pavanelli, 1985, with thin cyst-
wall of 4-5 thick. Cysts 150-240 diameter.
Scolex withdrawn; 105-128 diameter; four
suckers 42-58 diameter. Developing rostellum
occasionally observed.
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Site and occurrence — Occurs intermittently
in scolex, neck and immature, mature and
gravid proglottids. Usually no more than one
per proglottid, although occasionally two or
even three have been found. Some spccies
harbour more than others: one strobila of
Megathylacus brooksi, tor example, contained
18 cysts.

Pathology - There was no sign of a fibrous
tissue reaction against the larvae, although in
specimens with a thin cyst-wall the parenchy-
mal tissue of the host-worm was not con-
tiguous with the cyst, giving the impression
that the latter was surrounded by a halo.
Distortions of the muscle fibres of the host-
worm were presumably caused by the progress
ot the larva through the tissues aftter penetra-
tion of the tegument.

Records

Cestode hosts: Jauella glandicephalus Rego &
Pavanelli, 1985 ; Megathylacus brooksi
Rego & Pavanelli, 1985 Travassiella
avitellina Rego & Pavanelli, 1987 ; and
Peltidocotyle rugosa Diesing, 1850.

Fish host: Paulicea luetkeni (Steindachner).

Locality: Itaipu Reservoir, Parand State, Bra-
zil.

Cestode host: Choanoscolex abscissus (Riggen-
bach, 1896).

Fish hosts: Pseudoplatystoma corruscans
Agassiz and P. fasciatus (L.).

F.ocalities: Salobra, Porto Jofre and Porto
Caracara, Mato Grosso State; Pirapora,
Minas Gerais State; Barra do Rio Grande,
Bahia State; and Itaipu Reservoir, Parana
State, Brazil.

Cestode host: Nomimoscolex arandasregoi For-
tes, 1981 (sp. inqg.: see Rego, 1987).

Fish host: Tachy surus sp.

Locality: Guaiba River, Rio Grande do Sul
State, Brazil.

Cestode host: Proteocephalidea sp. (not identi-
fied).

Fish host: Rhamdia sapo Valenciennes.

Locality: Guaiba River, Rio Grande do Sul
State, Brazil.

Hyperparasitic nematodes

Description — lLarvae (apparently third-
stage), 1,500 long, 35 wide (Figs 3, 4). Lips two
(? or three), difficult to discern. Buccal capsule
present, shallow. Oesophagus 290; not divided
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into two parts, without posterior bulb or ventri-
culus.

Site and occurrence — On three occasions
single specimens were found in strobila.

Records

Cestode host: Choanoscolex abscissus (Riggen-
bach, 1896}.
Fish host: Pseudoplaty stoma corruscans.
Locality: Mato Grosso State, Brazil.

Accidental penetration

The accidental attachment of specimens of
Travassiela avitelling to one another has been
observed, and on one occasion the scolex
penetrated the genital pore of another individ-
ual and reached as far as the medullary pa-
renchyma {(Fig. 5). This is considered to be
accidental and not parasitism.

DISCUSSION

Cestode hyperparasites of cestodes are
known. Hungerbiihler (1910) and Fuhrmann
(1930) reported gyrocotylid lycophores in
gyrocotylids from chimaeras. Dollfus (1946)
considered this to be accidental autoparasitism
rather than hyperparasitism, and more recently,
while recording post-larval specimens of Gyro-
cotyle urna (Wagener, 1852) in the parenchyma
of adult specimens of the same species, Malm-
berg (1974) suggested that this is an integral
part of the life-history, replacing a *““first” host.
Gaevskaja (1978) has found a larval trypa-
norhynch Tentacularia corvphaenae Bosc, 1802
in a larval tetraphyllidean, Phyllobothrium sp.,
in a squid. The only previous record of cestode
hyperparasites of South American proteo-
cephalids is that of Riggenbach (1896), who
observed the plerocercoid larvae in Rudolphiel-
la lobosa (Riggenbach, 1896), a parasite of the
pimelodid fish Luciopimelodus pati Valencien-
nes from the Paraguay River. He described and
figured the larvae =as having an invaginated
scolex and a developing rostellum. Two of the
cysts measured 81 X 62 and 37 x 29 um in
diameier: one larva measured 148 x 119 pum,
was enveloped by a thick wall, and possessed a
scolex with a length of 62 um and suckers with
a diameter of 27 pm. Although smaller than
those described above, they appear to be similar
in morphology. It is also worth noting that
Lamothe-Argumedo (1981) recorded proteo-
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Fig. 1: two plerocercoid larvae encysted in a proglottid of an unidentified proteocephalid cestode from Pseudo-
platystoma fascigtus. Scale-bar: 250 pm. Fig, 2: a plerocercoid larva encysted in an unidentified proteocephalid
cestode from Pseudoplatystoma fasciarus. Scale-bar: 25 Mm. Fig. 3:a larval nematode hyperparasite in proglottid
of the proteocephalid Choanoscolex abscissus from Pseudoplatystoma corruscans. It was not possible to get the
entire worm 1S focus at one time. Scale-bar: 100 um. Fig. 4: anterior extremity of a larval nematode hyper-
parasite in proglottid of the proteocephalid Choanoscolex abscissus from Pseudoplatystoma corruscans. Scale-
bar: 15 lum.
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Fig. 5: accidental penetration of one specimen of the
proteocephalid Travassiella avitellinga by another.
Scalc-bar;: 200 Um.

cephalid plerocercoids of 112-203 x 96-209 um
in size and with a sucker-diameter of 3640 um
in the parenchyma of the temnocephalan Tem-
nocephala mexicang Vayassiere, 1898 in Mexi-
CO.

The larvae described here are likely to be
either proteocephalidean or cyclophyllidean.
Representatives of both of these groups are
common in the environs, e. g. dilepidids, by far
the most likely cyclophyllidean candidates,
occur in piscivorous birds. If these larvae were
dilepidids, however, we would have expected to
find some evidence of hooks on the rostellum.
It is most likely that these larvae are proteo-
cephalid plerocercoids which have been swal-
lowed as procercoids in the crustacean diet of
the pimelodid host. Alternatively, they might
have entered the fish as plerocercoids in prey
and re-encysted on finding themselves in a host
not conducive to further development. These
larvae would normally be expected 1o penetrate
the gut-wall of the fish and encyst, and the
senior author has found such larvae on the
peritoneum of fishes such as the pimelodids
Pseudoplatystoma corruscans and P. fasciatus
and the cichlid Astronotus ocellatus (Agassiz).
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Rather than penetrating the host’s gut-wall,
some larvae have penetrated resident proteo-
cephalids. As these have been able to develop
in an environment protected from the fish’s
immune system, no tissue reaction has
developed, whereas those larvae which encyst
in the fish’s tissue have a much thicker cyst-
wall as the result of a tissue reaction.

There are several records of nematode hyper-
parasites in cestodes, including three species of
protostrongylid larvae in hydatid cysts from
sheep (Asadova, 1971) and an anisakid larva in
a proteocephalid larva from the fish Diplodus
annularis in the Black Sea (Parukhin & Pa-
rukhina, 1973). The only previous South
American record of nematodes parasitic in
cestodes is that of Monticelli (1892). This
author described nematode larvae in the pa-
renchyma of the proteocephalid Monticellia
macrocotyle (Monticelli, 1891) (a species
inquirenda according to Rego (1987)) from a
fish which was called “Silurus megacephalus’.
No locality data were given, but the host-name
is a synonym of the Brazilian pimelodid fish
Pimelodus ornatus Kner. Although he figured
the worm, no diagnostic feature are visible.
Monticelli, however, referred to the worm as
being similar to the Old World species Ascaris
siluri Linstow, 1878, a species which has also
been known under the names of A. glanidis
Linstow, 1880 and A. linstowi Stossich, 1896
and appears to be a species inquirenda. 1t is also
worth noting that to the north in Mexico
Lamothe-Argumedo (1981) has reported nema-
tode larvae of about 1 mm in length, which he
believed to belong to the anisakid genus Raphi-
dascaris Railliet & Henry, 1915, in the tem-
nocephalan Temnocephala mexicana.

Several nematode parasites recorded from
the host-fish genus Pseudoplatystoma are
candidates for the identity of the present
material. According to the Host-Parasite Cata-
logue of the British Museum (Natural History),
Amplicaecum sp. larvae, Multicaecum sp.
larvae, Cucullanus pinnai Travassos, Artigas &
Pereira, 1928, Cucullanus sp., Spectatus spec-
tatus Travassos, 1923, Goezia spinulosa (Die-
sing, 1839) and Eustrongylides sp. larvae have
been reported in Pseudoplatystoma spp. Our
hyperparasitic larvae are clearly not Eustrongy-
lides, and both Goezia spinulosa and Multi-
caecum can be dismissed as they possess a
ventriculus. Qur specimens are morphologically
somewhat similar to the worm figured (no. 23)
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as Amplicaecum sp. larvae by Travassos et al.
(1928), although they also figure (no. 20} a
targer worm possessing an intestinal caecum.
Unfortunately, there are doubts as to the
identity of Travassos et al’s material, since the
only known South American form of Ampli-
caecum (sensu lato) is Freitascaris alata (Baylis,
1947} (see Sprent, 1983}, and Freitascaris
Sprent, 1983, is a member of the Angusticaeci-
nae sensu Gibson (1983), a group which does
not utilize fish as intermediate hosts. The only
ascaridoid groups which have piscine intermedi-
ate hosts are the acanthocheilids, anisakids and
heterocheilines, and all of these can be dismis-
sed because they possess a ventriculus. Cucul-
lanids are a possibility, since the larvae we
found bear some resemblance to the third-stage
larva of the marine species Cucullanus hete-
rochrous Rudolphi, 1802, as described by Gib-
son (1972). Unfortunately, the third-stage larva
of C. pinnai is not known. Finally, the kathla-
nids, such as Specratus spectatus Travassos,
1923 are also a possibility, as they are known
to occur in Pseudoplatystoma spp. and their
relatives in South American waters. The struc-
ture of the anterior extremity of our larvae,
with its small buccal capsule, suggests an at-
finity, but one would have expected a cosmo-
cercoid third-stage larva to exhibit at least some
differentiation of an oesophageal bulb, al-
though in adult specimens of S. specratus it is
not, in fact, all that distinct {see Travassos,
1955). In conclusion, theretore, although a
cucullanid or kathlanid affinity is possible, it is
not yet possible to identify this material.

RESUMO

Hiperparasitismo por helmintos: novas ocor-
rencias de cestoides e nematodides em cestoides
proteocefalideos de peixes siluriformes da Amé-
rica do Sul —Cestdides hiperparasitos sdo descri-
tos de espécies de proteocefalideos, que ocor-
rem em peixes pimelodideos de diterentes re-
gides do Brasil. Referimos ainda, a ocorréncia
de nematoide hiperparasito em espécimes de
Choanoscolex abscissus, do peixe pimelodideo,
Pseudoplatystoma corruscans. S&o citadas as
referéncias anteriores de cestOides e nematoides
hiperparasitos, ¢ discutida a possivel identifica-
¢d0 dos mesmos.

Palavras-chave: hiperparasitismo — cestoides
proteocefalideos — nematoides — peixes pimelodideos
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