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Abstract 
A barbel caught in the Ohre River (Czech Republic) in 2004 was diagnosed with gonadal and 
skin tumours. Surrounded by remnants of testicular tissue, two firm nodules were found within 
the gonads and classified as seminoma by histopathology. Skin lesions on whiskers and 
throughout the body surface were classified as papillomas. Levels of pollution in the river as a 
possible cause for this finding are discussed. 

A large variety of neoplasms of various tissues 

have been recognized in a broad range of 

freshwater and marine species of fish and an 

increasing number of fish tumour epizootics 

described in discrete geographical areas 

(Harshbarger & Clark, 1990). Factors 

contributing to tumour formation in fish 

include viruses, chemical and biological 

toxins, physical agents, hormones, and the 

age, sex, genetic predisposition and 

immunological competence of the host 

(Roberts, 2001). Field and laboratory studies 

have shown adverse effects of chemical 

exposure in fish and indicate a strong positive 

association between exposure to pollutants in 

aquatic environments and development of 

neoplasia in fish (Vogelbein & Unger, 2006). 

Consequently, fish have been employed for 

studies elucidating the causes and 

mechanisms of carcinogenesis (Beckwith et 
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al., 2000; Hawkins et al., 1995) or as sentinels 

indicating environmental pollution by 

carcinogenic substances and the resulting 

health hazards (Hawkins et al., 1988). 

The aim of this paper is to describe the co

occurrence of skin and gonadal tumours not 

yet reported from a barbel (Barbus barbus) 

collected from the Ohre River (Czech 

Republic) in 2004. 

A barbel showing signs of multiple tumorous 

growths was obtained using an electric 

assembly in the Ohre River above the 

Nechranice Reservoir (Czech Republic) in 

May 2004. Clinical examination revealed 

normal behaviour and body weight and 

length of 1120 g and 485 mm, respectively. The 

animal was stunned, euthanised by bleeding 

and subjected to necropsy. Age was estimated 

at 10 years using morphometric 



Figure 1. Gross appearance of papillomata on 
upper whiskers of a barbel (arrows). 

Figure 2. Gross appearance of organs within the 
body cavity. Neoplastic nodules in gonads (arrow 
1), remnants of testicular tissue (arrow 2). 

characteristics. Gross pathology revealed 

changes in the skin and whiskers. The upper 

whiskers were swollen and bled easily when 

touched. On the upper left whisker, a 10 mm 

cauliflower mass was found consisting of six 

tiny rounded nodules of grey colour and firm 

consistency (Figure 1). The body surface was 

covered with prominent greyish red masses 

5 to 10 mm in diameter. The fish had 

lenticular opacity and small 2 mm cysts of 

white colour were sporadically found on the 
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Figure 3. Section through the papilloma of the 
upper left whisker showing multiple layers of 
epithelial cells supported by a stroma of connective 
tissue. H&E, magnification 12x. 

Figure 4. Testicular tumour - seminoma. H&E, 
magnification 200x. 

gills. Cystic masses 2 to 5 mm in diameter and 

filled with fluid and white 1 mm nodules were 

found in the liver, especially on its surface in 

the overall number of 20. The gonads were 

replaced by two firm nodules 50 mm and 10 

mm in diameter (Figure 2). Remains of male 

gonads were seen around the nodules. Skin, 

hepatopancreas, kidney, spleen and gonadal 

tissue were collected for histopathology. Three 

regions in the gonads were sampled, i.e. the 

male gonad identified macroscopically and 
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both nodular masses. The samples were fixed 

using buffered 10% formalin and processed 

routinely for light microscopy. Tissue sections 

(4/-lm) were stained with haematoxylin-eosin. 

Parasitological examination resulted in 

finding sporadic Trichodina sp. on the skin. 

Myxobolus sp. spores were found in small 

cysts on the gills. Species identification of the 

above mentioned parasites were not 

performed because it was considered only as 

an accompanying finding. Sporadically, 

Dactylogyrus malleus was found in one gill 

arch. Lenses contained numerous Diplo

stomum spathaceum metaceracariae amounting 

to about 80. 

A tissue section through the whiskers showed 

multiple layers of epithelial cells supported 

by a stroma of connective tissue (Figure 3), 

i.e. the structure typical of a papilloma. The 

above-mentioned lesions on the body surface 

were also classified as flat hyperplastic 

plaques. Section through the region 

macroscopically identified as the male gonad 

revealed a tubular structure typical for fish 

male gonads. The tissue within both the 

smaller and larger nodular masses was not of 

lobular character and was characterized by 

proliferation of embryonic epithelium. Mitotic 

figures, multinuclear cells, melanin and 

haemorrhage were also seen in these nodules 

(Figure 4). Examination of the boundary of 

the nodules proved their circumscribed 

character and no invasion into the adjacent 

tissue. Based on the finding of proliferating 

poorly differentiated germ cells and 

numerous mitotic figures, the gonadal lesions 

were classified as a seminoma. 

The barbel specimen had been exposed to 

environmental contamination. The Ohre River 

catches water from the Chomutov coal basin 

with two power stations (Tusimice, Prunerov) 

and there are two larger cities (Kadan, 

Klasterec) discharging communal wastewater 

into the river in this area. Many heavy 

industrial estates had previously been in the 

catchment area of the river, but light industry 

such as production of plastics prevails at 

present. Water quality and sediment samples 

from the river have regularly been evaluated 

by the Hydrometeorological Institute Prague. 

The total content of poly chlorinated biphenyls 

(PCB, 7 indicator congeners) amounting to 28 

/-lg. kgl of dry weight matter with PCB138, 

153 and 180 congeners prevailing has been 

found in the sediments in May 2004. Other 

substances detected include polycyclic 

aromatic hydrocarbons (S 14 PAH) in the total 

amount of 31.82 mg. kg·I with prevailing 

fluoranthren (7.4 mg. kg-I). The most toxic 

benzo(a)pyrene amounted to 2.4 mg. kg-I. The 

presence of DDT and its metabolites has also 

been detected at 12 /-lg. kgl of dry weight 

matter with prevailing p'p' DDE which is 

known to have antiandrogenic effects 

(Baatrup & Junge, 2001; Bayley et aI., 2002). 

The water has been found to contain triazines 

(atrazine 90 ng . I-I, terbutryne 77 ng . 1-1) in 

May 2004. The above data on water pollution 

clearly demonstrate that the barbel had been 

exposed to both carcinogenic and endocrine 

disrupting substances (OIsson et al. 1998; 

Penaz et al. 2005; Patino, 1997; VogeIbein & 

Unger, 2006). 

Few neoplasms have been associated with the 

germinal epithelium. Proliferations of 

undifferentiated germ cells and stromal cells 

in tumour nodules of both the male and 

female hybrids of carp (Cyprinus carpio) and 
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i goldfish (Carassius auratus) have been 

described (Down & Leatherland; 1989). Two 

types of testicular tumours were evident in 

cyprinid fish collected from Lake Ontario 

(Leatherland & Sonstegard, 1978). Sonstegard 

(1977) suggested that gonadal tumours in the 

hybrid were induced by some chemical 

contaminant ubiquitously introduced into the 

Great Lakes and proposed the use of carp

goldfish hybrid as a sentinel for potentially 

carcinogenic agents in the water. Epidermal 

neoplasms also appear to be caused or 

strongly influenced by environmental 

pollution (Harshbarger & Cl ark, 1990; 

Korkea-aho et al., 2006). There is another 

possibility of papillomatosis induction in 

cyprinids, i.e. by oncogenic action of 

herpesvirus cyprini (Sano et al., 1991). Virus 

isolation in this barbel specimen, however, 

was not successful. The barbel specimen 

examined was infested by parasites. It is well 

known that toxic chemicals in the aquatic 

environment may produce immuno

suppressive effects in fish which facilitate 

parasite infection (Sures, 2006). Immuno

suppression, on the other hand, may also lead 

to cancer development. 

Because barbels make movements encom

passing at maximum a distance of 1680 m 

downstream or 2020 m upstream (Penaz et al., 

2002), they may be considered as "resident" 

and therefore good bio-indicators of water 

pollution (Penaz et al., 2005; Svobodova et al., 

1999). It is mainly due to their strictly benthic 

way of life and exposure to contaminants 

through foraging on benthic organisms. 

Duration of exposure related to fish age is 

another factor influencing the development 

of tumours. For example, Korkea-aho et al. 
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(2006) have shown that the risk of 

papillomatosis of roach Rutilus rutilus 

increased 1.3 times for every 10 mm increment 

in fish length. 

Because no gonadal tumours have been found 

in other five barbel specimens captured 14 

days later in the same locality, this may be 

considered a sporadic case. On the other hand, 

skin tumours have been found in all the six 

barbels examined. 
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