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Abstract
Meagre juveniles (Argyrosomus regius) maintained in experimental conditions for 3 weeks developed 
a lateral and/or bilateral circular shape sarcoma at the opercular cavity. The sarcoma was dense, 
reddish and its growth from the branchial arch towards outside forced the opening of the opercu-
lum. Histologically the neoplasm exhibited intense proliferation of mesenchymal connective tissue, 
o�en fusiform, which developed in a solid pa�ern accompanied by abundant mononuclear cell 
forms. Also observed were areas of discrete necrosis, compatible with a sarcomatous proliferation 
characteristic of a thymus lymphoma.

In fish, as in mammals the thymus plays an 
important role in fish immune defences and 
alteration to health equilibrium. The thymus 
is localized bilaterally under the operculum, 
posterior to the gill arches and covered by a 
thin epithelium with a fine connective tissue 
stroma. Neoplasms of haematopoietic origin, 
most frequently from lymphoid tissues, have 
been reported from several species of fresh 
water fish (Chilmonczyk, 1992). The occur-
rence of thymic lymphoma has been reported 
for muskellunge (Esox masquinongy), north-
ern pike (Esox lucius) (Sonstegard, 1975; Wolf, 
1988), Atlantic salmon (Salmo salar) (Ba�alora 
et al., 1990), Japanese medaka (Oryzias latipes) 
(Hawkins et al., 1988; Okihiro and Hinion, 1989), 
channel catfish (Ictalurus punctatus) (Chen et al., 
1985) and rainbow trout (Oncorhynchus mykiss) 
(Bernstein, 1984; Warr et al., 1984;). 

The size and growth of the thymus are depend-
ent on season, hormones, age and stressful 
conditions (Chilmonczyk, 1992). Commonly 
this organ becomes more fla�ened or involuted 
with age or in response to long periods of stress 
in contrast with mammals, in which age-related 
involution is a rule. 

A mature thymus typically exhibits an indistinct 
boundary between a basophilic outer cortical 
tissue and inner medullary tissue. The tissue 
appears homogeneous due to the predominance 
of lymphocytes (thymocytes) which have li�le 
cytoplasma surrounding the prominent nuclei 
of these cells. The inner surface is characterized 
by invaginations of connective tissue to support 
the stroma of this organ (Powell, 2000). 

Meagre juveniles (75.9 ± 2.9 g average individual 
weight) developed a sarcomatous proliferation 
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in the operculum area (Figure 1) a�er being 
maintained in experimental conditions at the 
Aquaculture Research Centre facilities of INRB 
(Instituto Nacional de Recursos Biológicos, I. P., 
Portugal) for 3 weeks. Fish were maintained in 
1.5 m3 tanks at 18 ± 0.8 °C, at a density of 3.6 
kg/m3 and being fed twice a day ad libidum. 
The occurrence of the tumour affected around 
3.6% of the population under experimental 
conditions. Ten meagre were first anaesthetised 
before being euthanised by a cut on the spinal 
cord just a�er the head. Sarcoma was sampled 
for morphological and histological analysis. 
Sarcoma was photographed, measured, fixed 
in Bouin and a�er routinely processed for light 
microscopy. Transversal sections were stained 
with haematoxylin and eosin. 

The sarcoma was located in the upper quadrant 
of each branquial chamber just under the oper-
culum, where thymus is located in teleost fish. 
From the 10 fish 8 exhibited a bilateral sarcoma, 

which diameter ranged from 0.8 ± 0.4 cm to 1.1 
± 0.3 cm; smaller sarcoma exhibited an oede-
matous aspect whereas bigger sarcoma had a 
circular/round shape. The colour was pale red 
and/or with haemorrhagic aspect. Few white 
(1-4 mm) nodules were also observed in the 
liver of some of the individuals (Figure 2). His-
tologically, lymphoid tissue was almost entirely 
composed of lymphocytes (thymocytes). The 
thymus histological analysis indicated a solid 
proliferation of cells moderately pleomorphic, 
where fusiform elements with light cytoplasm 
and discretely vacuolated dominated, with 
round to oval nuclei, slightly irregular shape 
and with central nucleolus evident. These cells 
developed into a pa�ern of growth solid-dense, 
with moderate vascularization. In some areas 
these cells were accompanied by an intense and 
diffuse infiltration of mononuclear cells. Some 
areas of discrete necrosis, compatible with sar-
comatous proliferation were also observed. The 
histological section showed areas of intense 

Figure 1. Meagre (Argyrosomus regius) 9 months old, with thymus sarcoma. A – Thymus sarcoma forcing 
opercula to open; B – Thymus sarcoma located posteriorly to gills; C – Comparison between sarcoma and 
gill volume.
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No mortality was associated to sarcoma in this 
study. In fact a�er the occurrence of the sarcoma 
in some individuals, fish continued to display a 
normal swimming and eating behaviour for 2 
months more, ending with an average weight 
of 85 ± 11 g, similar to the average weight of 
fish without sarcoma (95 ± 5 g). Although not 

proliferation of mesenchymal appearance, o�en 
fusiform, which grew in a solid pa�ern accom-
panied by abundant number of mononuclear-
like cell (Figure 3). The histological picture is 
compatible with a sarcomatous proliferation, 
associated to a secondary inflammation. 

Although this type of sarcoma has already been 
reported in fish, it has never been reported 
for this species and inclusively for any marine 
species. The redish colour of thymus observed in 
this study, indicated a severe systemic infection. 
In fact, this observation was reported by Powell 
(2000) where a pale white thymus, resulting in 
a red and haemorrhagic surface when affected 
by severe systemic infections that penetrate 
the thymus. 

Several factors can cause an abnormal develop-
ment of thymus, such as stressful conditions 
(Chilmonczyk, 1992), foreign bodies, viral and 
toxicological agents and parasites (Stephens et 
al., 1983). 

Figure 2. White nodules (arrowed) in the liver and 
pyloric caeca; li- liver, gut- gut.

Figure 3. Histological sections of the sarcoma (H&E) 
at low (bar – 50 μm) and higher magnification (bar 
– 30 μm), exhibiting the cellular disorder of the 
tissue. 
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significantly, growth was slightly depressed 
suggesting that sarcoma was affecting fish con-
dition. Complementary analyses are currently 
being developed to obtain more information 
on the fish’s health. 
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