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SUMMARY: Radiography is a practical screening tool to detect subtle skeletal abnormalities in the adult catfish. Systematic
identification of skeletal abnormalities in vertebrates provides an insight into the pathogenesis of skeletal disorders. In the present study;
we conducted a mutagenesis screen for skeletal dysplasias in adult catfish, using photography and radiography to assess abnormalities in
skeletal anatomy and bone morphology of the head. Two of the fish had skeletal protuberances on the head, while the third had a skeletal
depression on the head with associated jaw deformity. However, there was no spinal involvement or other skeletal abnormalities. This
study suggests a need for closer monitoring of cultured fish species; including dietary and nutritional requirements, breeding and exposure
to pollution and pollutants.
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INTRODUCTION

A wide range of developmental events culminates in
the final structure and morphology of the adult skeleton.
This is evidenced by the variety of genes that are mutated in
human skeletal dysplasias. Skeletal abnormalities are a fun-
damental problem in fish aquaculture, as they decrease the
quality of cultured fish by affecting their external
morphology, growth, and survival. The majority of the
skeletal malformations have been detected and described,
especially at the later developmental stages. Only a few
studies, describing such abnormalities in adult fish exist.
Abnormalities in fishes can have various causes, but are
usually considered to originate from mutations and from
teratogenic effects of adverse environmental factors, such
as mutagenic chemicals in the water. Mutations affecting
the earliest patterning events, such as somite segmentation,
lead to abnormalities in the adult vertebral column (Li et
al., 1997). Mutations of transcription factors (el Ghouzzi et
al., 1997; Jabs et al., 1993; Lee et al., 1997; Mundlos et al.,
1997) or components of extracellular signaling pathways
(Gong et al., 1999; Vajo et al., 2000) affect later events of
cell differentiation and proliferation, sometimes producing

widespread defects in bone growth and maturation.
Mutations in components of cartilage or bone matrix also
have profound effects on the development of the skeleton
(Francomano et al., 1996) and on its response to injury or
stress.

Malformations are often associated with growth
depression and high mortality rate. Andrades et al. (1996)
showed that only a few percent of larvae affected by skeletal
(lordotic) malformation can survive after larval development.
This leads to significant loss of money for the hatchery. In
addition, fish growing with malformations are sold at a
depressed price.  Abnormalities in fishes have been reported
from different parts of the world from time to time (Kaur et
al., 1996; Subba, 1998-1999; Subba & Pandey, 2000-2001).
While abnormalities in fish are not uncommon, those of the
upper jaw are very rare (Subba, 2004). Skeletal abnormalities
have large economical and biological consequences in
aquaculture. This paper presents the results of our findings
on skeletal abnormalities in cultured table-sized African
Catfish Clarias gariepinus (Burchell, 1822).
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MATERIAL AND METHOD

Three adult Clarias gariepinus showing
abnormalities were collected from two separate private farms
in Ibadan, Oyo state, Nigeria. They were assessed and
determined to be abnormal based on swellings and
depressions observed on the head. Morphological changes
in the abnormal fishes were studied using linear
measurements, photography and radiography. The fish were
thereafter preserved in 10% formalin.

RESULTS

In the present study, the fish assessed had a total
length of 45 ± 1.41cm and girth was 22.5 ± 0.71cm. They
weighed approximately 550g. Grossly, it was observed that
of the three abnormal Clarias heads, two were outward
protuberances (Figs. 1-4) whereas the third was a depression
(Figs. 5 and 6). The two Clarias gariepinus, which had
protuberances on their head, had no further abnormalities
(compare with figure 7, which is of a normal adult Clarias
gariepanus) whereas the fish with depression had concurrent
jaw deformity as well. Radiographically, abnormal skeletal
protuberances (Figs. 2 and 4) were better visualised than
skeletal depression (Fig.6). All of the three specimens
however showed no spinal column involvement in the
abnormalities presented when compared with figure 8, which
shows a radiograph of a normal adult fish.

Fig. 1. Clarias gariepinus with skeletal protuberance on the parietal
part of the head.

Fig. 2. A radiograph of Clarias gariepinus in Figure 1 showing the
details of the skeletal abnormality.

Fig. 3. Clarias gariepinus with skeletal protuberance on the parietal
part of the head.

Fig. 4. A radiograph of Clarias gariepinus in Figure 3 showing the
details of the skeletal abnormality.

Fig. 5. Clarias gariepinus with a depression on the on the parietal
part of the head.

Fig. 6. A radiograph of Clarias gariepinus in Figure 5 showing the
details of the skeletal abnormality of the head, which also affected
the buccal cavity.

Fig. 7. Normal adult Clarias gariepanus head.

Fig. 8. Radiograph of normal adult Clarias gariepanus shown in
figure 7.
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DISCUSSION

Radiography is faster and simpler to perform than
standard histological methods for examining skeletal
anatomy and provides considerable details without requiring
the sacrifice of the animal. X-rays can also be used as a
rapid survey of known mutants of potential interest for
skeletal abnormalities. Thus, radiography is a powerful
screening tool for the identification of new mutants affecting
skeletal development.

Several workers have suggested that different factors
are responsible for the different types of abnormalities
observed in fish. Conditions, such as parasitic infection,
arthritis, tumors, bad nutrition, or a congenital abnormality
have all been suggested as causal factors (Heupel et al.,
1999). Unfavorable environmental conditions during
embryonic development may also be a factor (Mancini et
al., 2006). Pollutants have been considered to be responsible
for the deformation of different parts of the body of fish.
Bengtsson et al. 1985 has suggested injury being other factors
for abnormalities. Developmental errors are also responsible
for deformation in fishes (Uma & Waghray 1998-90, Dutta
et al., 1993). Dublin, (1979) is of the opinion that deformation
in fishes is caused by diseases. The main source of pollution

is likely to be storm-water runoff from roofs and roads, which
is generally discharged into streams, coastal lake waters, and
aquifers. The discharge usually contains lead, zinc, and
copper from vehicle brake linings, as well as cadmium from
tyres and carcinogenic by-products from petrol and oil
(Wilson, 1999). Storm water from rural areas also carries
persistent organic pollutants such as the pesticide DDT,
which has been implicated as a cause of skeletal deformities
in other fish species (Bengtsson et al.). An increased
incidence of skeletal deformities among commercial fish
species would suggest environmental deterioration and hence
signal the need for prompt remedial action. The nature of
the dietary protein fraction also affects the quality of fish
larvae development.  It appears that dietary incorporation
of 20 aminoacid peptides or di- and tripeptides leads to a
reduction of spinal malformations in sea bass. Among
vitamins, the teratogenic effect of retinoic acid is now well
documented in vertebrates. High dietary retinoic acid levels
result in higher incidence of bone deformities, such as ver-
tebral curvature, central fusion and compression of vertebra
in Japanese flounder larvae. The results in this study therefore
also call for further studies on dietary factor involvement in
the development of skeletal abnormalities.
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RESUMEN: La radiografía es una herramienta práctica de la investigación que fue utilizada para detectar sutiles alteraciones
esqueléticas en el pez gato adulto. La identificación sistemática de las anomalías esqueléticas de los vertebrados da una idea de la
patogénesis de los trastornos esqueléticos. En el presente estudio, se realizó una pantalla de mutagénesis de displasias esqueléticas en el
pez gato adulto, utilizando la fotografía y la radiografía para evaluar las anomalías en la anatomía del esqueleto y la morfología ósea de
la cabeza. Dos de los peces tenían protuberancias óseas en la cabeza, mientras que el tercero tenía una depresión ósea en la cabeza
asociada a deformidades de la mandíbula. Sin embargo, no hubo participación de la columna vertebral u otras anomalías esqueléticas.
Este estudio sugiere la necesidad de una vigilancia más estrecha de las especies de peces cultivados, incluyendo dietética, nutrición,
reproducción y exposición a la contaminación y los contaminantes.
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