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Abstract
This communication is the first record for the presence of a third stage larva of Terranova sp.
infecting the liver of Sympterygia acuta. They were found inside the small biliary ducts, which
exhibit a discrete fibrotic reaction. Based on its morphological features, the parasite may be
characterized as T. galeocerdonis.

*Corresponding author’s E-mail: rtanzola@uns.edu.ar

Introduction
The genus Terranova Leiper & Atkinson
includes species that parasitize, in their adult
form, the digestive tract of elasmobranchs and
some reptiles (Bruce & Cannon, 1990). Their
larval stages can be found in the body cavity
of marine teleosts encapsulated in fibrotic
reactions. Sharks are usually infected by the
ingestion of parasitized prey, resulting in
gastric ulcerations where larvae develop into
adults. These larvae exhibit high specificity
to their definitive hosts and the general cavity
and parenchymatic organs of chondrich-
thyans seem to be a hostile medium, in
contrast to the same structures of teleosts
(Tanzola, 2004). Records of helminthiasis in
rays are scarce (Tanzola et al., 1998; McVicar,
1977; Romera, 1993) and the present
communication is the first report of the third
stage larva (L3) of Terranova sp. infecting the
liver of Sympterygia acuta in the Bahía Blanca
estuary, Argentina.

Materials and methods
Specimens of S. acuta were collected by line
fishing in the inner zone of the Bahía Blanca
estuary (61°30’-62°30’ W, 38°45’-39°30’ S). Each
animal was humanely terminated by blunt
trauma to the cranium and then dissected.
Small pieces of the liver were fixed in Bouin’s
fixative in seawater and processed with
routine histological techniques. Other animals
were dissected at the laboratory and the livers
disrupted under a stereo microscope to
release the larvae, which were fixed in
formaldehyde 4%, cleared in Amann’s
lactophenol and measured (0.5 μm precision).
Some larvae were processed for Scanning
Electron Microscopy.

Results
The larvae were identified as third stage of
the anisakid Terranova sp. and were
characterized by a boring tooth, the excretory
pore, conspicuous glandular ventricle, an
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intestinal caecum, a strongly transversally
striated posterior end, and deep longitudinal
striations interrupted at the caudal last
portion (Figures 1, 2). The worm may
probably be T. galeocerdonis, which adults have
been reported in the study area. Parasites were
found inside the biliary ducts and they were
recognized by the gut anatomy, the
hypodermic cords and the cuticle striations
(Figure 3).

At macroscopic level, livers were apparently
normal, whereas microscopically the hepatic
stroma presented a discrete fibrotic reaction
around the expanded parasitized ducts.  The
presence of an epithelium in the affected duct,
the absence of an inflammatory response and
no evidence of larval movement across the
hepatic tissue, agree with the idea that the

worm larvae reach the ducts by migration
from the gut. As the larvae were never found
in the body cavity of rays, the visceral or
peritoneal routes of invasion are discarded.

Discussion
Previous studies in the Bahía Blanca estuary
confirm the presence of this helminth in the
spiral valve lumen of other chondrichthyans
as Mustelus schmitti and S. bonapartii (Tanzola,
2004; Tanzola et al., 1998). Those
investigations noted the low diversity,

Figure 1. Anterior end of Terranova sp. showing the
boring tooth, ventriculus and intestinal caecum.
Scale bar: 100 μm.

Figure 2. SEM image of the caudal end of Terranova
sp. showing the typical cuticle striations. Scale bar:
50 μm.

Figure 3. Transverse section of Terranova’s third
stage larva inside the biliary duct of Sympterygia
acuta. Arrows indicate the altered duct epithelium.
Asterisk depicts the longitudinal striations of the
cuticula. Scale bar: 50 μm. Haematoxylin-eosin
stain.
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prevalence and intensity of the infection,
considering the larvae as “in transit”
parasites. Nevertheless this is the first time
that a representative of the genus Terranova
has been recorded in the liver of a
cartilaginous fish.

Terranova galeocerdonis parasitizes the stomach
of Carcharias taurus (Lamniformes) (Tanzola
& Sardella, 2006), which is an important fish
predator in the area, including rays in their
diet (Compagno, 2002). To date, the only
helminths reported in the body cavity of rays
in the area are adult Otodistomum Stafford,
1904 (Digenea: Azygiidae) (Ostrowski de
Núñez, 1971; Brickle et al., 2002). It seems that
the coelomic habitat of elasmobranchs
represents a hostile medium to harbour
developing helminth parasites. Our
hypothesis is that Terranova sp. larvae infect
Carcharias taurus via Sympterygia acuta, and the
parasite eludes the stark visceral cavity of the
host by two ways. An apparent harmless
location inside the biliary duct and the other
by causing a minimal damage of the liver to
avoid the immunological response that would
result in the destruction or elimination of the
worm before reaching maturity. This
hypothesis is in agreement with Combes
(1997) and Overstreet (1978) that, in an
evolutionary sense, “well-adapted” parasites
diminishes the harm on the host and natural
selection will favour those genes that make
possible their symbiotic existence.
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