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Abstract
The yellow clam Mesodesma mactroides has historically been an important economic resource from 
dissipative sandy beaches in southern Brazil, Uruguay and Argentina. The current study analysed 
the yellow clam Mesodesma mactroides (Mesodesmatidae) from southern Brazil. A sample of 30 

Brazil) in January 2012, and tissue samples, including siphons, gills, gonads, digestive glands and 
foot, were processed for histological examination. Microscopical examination revealed the pres-
ence of three parasitic or commensal taxa: ciliates cf. Trichodina on the gills, turbellaria cf. Paravortex 
mesodesma in the intestinal lumen and digenean trematodes (sporocysts and metacercariae) in the 
inhalant siphon and digestive gland. No pathology was apparent with the trichodinid or turbel-
larian infections whilst limited pathological changes were associated with both digeneans. This is 

M. mactroides
histopathological report in yellow clams from Brazil.

Introduction
The yellow clam Mesodesma mactroides (Mes-
odesmatidae) was an important economic re-
source from dissipative sandy beaches in south-
ern Brazil, Uruguay and Argentina between 
1940 and 1950 (Coscarón, 1959). However, a 
drastic reduction of the yellow clam popula-

successive mass mortality events that covered 
almost the entire geographical range: 32ºS (Rio 
Grande do Sul State, Brazil) to 40ºS (Buenos 
Aires Province, Argentina) (Odebrecht et al., 
1995; Fiori and Cazzaniga, 1999).

Several factors have been reported as possible 
causes of these mortality events, such as heavy 

metals (Thompson and Sanches de Bock, 2007), 
harmful algal bloom (Odebrecht et al., 1995), 
and parasites (Fiori and Cazzaniga, 1999; Cre-
monte and Figueras, 2004). However, it has not 

of these events. 

Few histopathological studies have been con-
ducted on M. mactroides. Cremonte and Figueras 
(2004) analysed yellow clams from Argentina 
and found Turbellaria in the lumen of the diges-
tive tract, coccidia in the nephridia, gregarines 
inside digestive epithelial cells, and ciliates 
similar to Trichodina sp. in the gills of clams, 
while Brusa et al. (2006) described the turbellaria 
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Paravortex mesodesma as inhabiting the digestive 
tract of yellow clams from Uruguay. 

However, there is a lack of histopathological 
studies on M. mactroides populations from the 
Brazilian coast. According to Fiori and Defeo 
(2006), the region between Cassino Beach 
(Brazil) and Barra do Chuí (the border between 
Brazil and Uruguay) is the central distribution 
range of the yellow clam, as it is where the 
species is located in the highest densities. 

Therefore, in the present study, we performed a 
histopathological survey of M. mactroides from 
Cassino Beach, Brazil, to assess healthy bivalves 
in the centre of their distribution range.

Material and methods
In January 2012, a sample of 30 yellow clams 
(mean shell height = 75 ± 10 mm) was collected 
manually in the tidal zone of Cassino Beach 

southern Brazil. The temperature and salinity 
of the surface water at the sampling time were 
27 °C and 36 ppt, respectively. The yellow clams 
were transported alive to the laboratory and 
shucked from their shells. The soft tissues of 

stored in 70% ethanol, dehydrated, embedded in 
Paraplast® and then sectioned (5 μm), following 
standard histological protocols. Sections of the 
siphons, gills, gonads, digestive gland and foot 
were stained with haematoxylin and eosin and 
then examined under light microscopy for the 
presence of parasites and pathological altera-
tions. The prevalence and density values were 
calculated according to the method of Bush et 
al. (1997). 

Results
Microscopical examination of the histological 
sections revealed the presence of three para-
sitic taxa: ciliates similar to Trichodina, Digenea 
(sporocysts and metacercaria), and Turbellaria. 
Ciliates similar to Trichodina (Figure 1) infected 

that were analysed, and the density was 39.4 
± 66.7 (mean ± standard deviation) ciliates per 
histological slide. The highest density value that 
was recorded was 325 ciliates per histological 
slide. Damage to the gill epithelium was not 
found to be associated with the ciliate infec-
tion. Turbellarians were found in the digestive 
tract of the yellow clams, with a prevalence of 
30%, and the density was one Turbellaria per 
histological section, except in one case that was 
recorded two turbellarians (Figure 2). Metacer-
cariae of digenean trematodes were found to 
be encysted in the tip of the inhalant siphon, 
with a prevalence of 15% and with one cyst 
per histological slide, in addition to disrup-

hemocytes (Figure 3). Sporocysts-like, similar to 
digenean trematodes, were recorded in 6.6% of 
the clams that were examined, in the digestive 

necrosis were observed (Figure 4).

Discussion
The yellow clam was an abundant resource 
along the Atlantic Coast of South America 
in past decades (Coscarón, 1959); currently, 
they are a scarce resource, and since 1994, M. 
mactroides have been considered a threatened 
species (Fiori and Cazzaniga, 1999). According 
to Cremonte and Figueras (2004), histopatho-
logical research along the entire distribution 
range of M. mactroides would augment the un-
derstanding of the causes that underlie the mass 
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Figures 1 to 4. Histological sections (haematoxylin and eosin stained) of the yellow clam Mesodesma mactroides 
from Cassino Beach, Rio Grande do Sul State, Brazil. 
Figure 1. Trichodina-
Figure 2a. Two Turbellaria cf. Paravortex mesodesma
staining, Bar = 20 μm.
Figure 2b. Detail of the ciliated epithelia of the turbellaria in contact with undamaged intestinal epithelia 

Figure 3.

Figure 4a. 
gland. PAS-staining, Bar = 50 μm.
Figure 4b. Digestive gland with PAS-positive cuticle fragments that appear to be sporocysts (arrow) and 
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According to Lauckner (1983), some Trichodi-
na
bivalve species, and most of these appear to be 
bacterivorous commensals, although some have 
been labelled parasitic. Trichodinid are recog-
nised by a discoid shape (approximately 30 to 
50 μm in diameter), which is characterised by 
a disk of eosinophil adhesion, ciliature in the 
shape of a plume and a C-shaped macronucleus 
(Lauckner, 1983). Heavy infestations of trichodi-

interfere with the respiratory system as a result 
of excessive mucus production (Bower et al., 
1994). In France, the oyster , 
when heavily infested with trichodinids, was 

(Boussaid et al., 1999). 

Cremonte and Figueras (2004) identified 
trichodinids in 100% of moribund M. mactroides 
that were analysed during a mortality episode 
in Monte Hermoso (Argentina) and reported 
on the possibility that Trichodina, as a bacterivo-

, would be more prevalent in 
dying clams that contain high levels of bacteria 
in the gills. 

Fish trichodinids are essentially commensals, 
as they ingest bacteria associated with their 
hosts. However, events that increase the avail-
ability of this source of bacteria can occur, and 
an increase in these ciliates can cause damage 
to their hosts (Lom and Dyková, 1992). It is 
possible that a similar situation occurs among 
trichodinids and bivalve hosts.

In the present study, the yellow clams that were 

evaluated were macroscopically healthy (i.e., 
burrowing actively in the intertidal zone of 
Cassino Beach) and the high prevalence and 
intensity of the ciliates cf. Trichodina that were 
recorded appeared to be harmless to M. mac-
troides from southern Brazil. In our study, we 
found no gill damage caused by Trichodina sp. 
and it was not apparent that this parasite was 
related to the mass mortalities.

Paravor-
tex sp.) and Urastomidae (Urastoma cyprinae) 
are intimately associated with marine bivalves 
(Lauckner, 1983); while urastomids inhabit the 

tract of these hosts (Lauckner, 1983). Cremonte 
and Figueras (2004) recorded turbellarians in-
habiting the intestine of yellow clams from 
Argentina with a similar prevalence with that 
recorded in the present study, without appar-

hand, Brusa et al. (2006) found the turbellar-
ian Paravortex mesodesma in the intestine of M. 
mactroides from Uruguay at a high prevalence 
(91%) and with a maximum of 14 turbellar-
ians per host. The turbellarians found in the 
present study likely belong to the same species 
as described by Brusa et al. (2006). No evident 

-
bellarians in the digestive tract of M. mactroides 
was observed in the present study, regardless 
of their feeding upon their hosts, as previously 
stated by Lauckner (1983). We found turbellaria 
obtruding the digestive tract lumen, suggesting 
that there was a possibility of impaired nutrient 
absorption.

Larval Digenea are considered the main meta-
zoan parasites of marine bivalves (Lauckner, 
1983; Cremonte, 2011). The digenetic trematode 
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described in the present study likely belongs to 
Monorchidae because members of this family 
mainly use the same bivalve species as primary 
(sporocysts) and secondary (metacercariae) in-
termediate hosts, as stated previously by Lauck-
ner (1983) and Cremonte (2011). It seems that 
the strategy of parasitising bivalve siphons was 
widely adopted amongst the monorchids that 

-
tive hosts (Gilardoni et al, 2012). In the present 

siphon caused disruption of the muscle and the 

of metacercariae in the inhalant siphon of M. 
mactroides could disrupt their ability to retract 

accumulation of metacercariae in the siphons 
may have ecological implications, as parasitised 
siphons lose their ability to retract and they 
become more vulnerable to predators that serve 

Sporocysts can cause castration in their bivalve 
hosts (Cremonte et al., 2001); however, this 

clams, as the sporocysts were recorded in the 
digestive gland of the hosts. The present study 

parasitise the yellow clam M. mactroides. We did 

digestive gland, which presented with necrosis 

yellow clams from Cassino Beach. In conclusion, 
with the exception of Trichodina, the parasites 

functional responses in their hosts. Turbellaria 

observed, epithelial lesions could disrupt nutri-

ent absorption. The metacercariae found in the 
inhalant siphon produced muscular disruption 
and possibly caused functional impairment 
of the inhalant siphon. Finally, the sporocysts 
that were found in the digestive gland gen-

hemocytes, which can compromise digestive 

the physiology of some individuals, they do not 
compromise the survival of an entire popula-
tion. In the meantime, frequent monitoring of 
yellow clam stocks in Cassino Beach would be 
of importance.
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