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Abstract
One thousand five hundred swordtail fishes (xiphophorus) were examined to record the most
common neoplasms in this fish. Fifty seven fish (3.8 %) showed spontaneous melanomas. Melano-
mas were experimentally induced using gamma and UV rays. Spontaneous or experimentally
induced melanomas were studied histopathologically and ultrastructurally. The spontaneous
melanoma revealed the occurrence of the melanoma in the form of sequenced lesions. Melano-
mas appeared in experimentally irradiated fishes 2 – 3 months from first exposure. The tumour
appeared initially as black spots and changed to a large melanotic swelling.

Introduction
Pigment cell tumours occur in several species
of bony fishes (Ferguson, 1989). In Swordtail-
platy fish hybrids, malignant melanoma is
considered the most common tumor  (Roberts,
1975). Melanoma in Swordtail fish
(Xiphophorus) appeared as black, soft and
spherical structures; the lesions are usually
observed at the caudal fin region (Yamar et

al., 1996). Melanocytes showed increase mela-
nin content with some degenerative changes
(Hatae et al., 1978 and Szekeres and Orfanos,
1978).

The ultrastructural appearance of hereditary
melanoma in Swordtail hybrids was similar
to human melanomas (Vielkind et al., 1993).
They were composed of very large oval cells
with small innocuous nuclei (macro-
melanophores) and small spindle cells with
active nuclei and mitotic activity
(Melanocytes) (Sobel et al. , 1973) . The objec-
tive of this study was to clarify the pathology
and morphology of Swordtail melanomas,

which provided a good model for melanoma
formation in animals and human beings as the
tumor induced after short time with promi-
nent steps of formation.

Materials and Methods
Spontaneous melanomas:
One thousand and five hundred fish
(Xiphophorus) were collected from an
aquarium farm for breeding of coloured
fishes, Giza, Egypt, from March 1997 to Janu-
ary 1999. The system of breeding was mainly
dependent on inbred hybridization (brothers
and sisters). For sampling, careful examina-
tion of the fishes occurred regarding any ab-
normal pigmentation and/or swelling. Fishes
showing suspected melanomas were taken for
histolpathological and electron microscopic
studies.

Experimental induction of melanoma:
Two hundred and fifty fishes of Swordtail
species with an average body weight 15± 5
gm. were obtained from farm  where sponta-
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neous cases of tumour were collected. The
fishes were transported from the same farm
aquaria to the Pathology Department, Faculty
of Veterinary Medicine, Cairo University,
Egypt in aerated plastic bags containing wa-
ter. The fishes were adapted to the new
aquaria (1m x 0.5m x 0.3 m supplied with aer-
ated, dechlorinated tap water) for 2 weeks
prior to the experiment. The fish were divided
into five equal groups (Gp1, Gp2, Gp3, Gp4
and Gp5) of 50 fish. The fishes were exposed
to two types of radiation (Table 1).

The irradiation of the fishes was carried out
in “National center for irradiation research
and technology”, Nasr city, Cairo, Egypt. The
fishes were exposed to irradiation three times
with an interval of 3 weeks between each
dose. Five fish from each group were sampled
1 weeks, 2 weeks, 1 month , 2 months and 3
months after each exposure. Any moralities
of fishes showing clinical signs during the
experiment were also collected and studied
histopathologically and ultrastructurally.

Preparation of samples for histopathology:
The collected fishes were subjected to post-
mortem examination and any lesions seen

were recorded. Samples from lesion were
fixed in 10% neutral buffered formalin, dehy-
drated in alcohol, cleared in xylene and em-
bedded in paraffin. 4 m thick sections were
prepared and stained with Haematoxylene
and Eosin. Masson-Fontana stain was used for
melanin, bleaching melanin, Giemsa stain and
P.A.S (Periodic Acid Shiff) (Carleton, 1976).

Preparation of samples for
electronmicroscopy:
The tissue samples were fixed in 5 % cold
gluteraldehyde (4°C, 0.1N, pH 7.2) then the
tissue specimens were washed in cacodylate
buffer (pH 7.2) 3 – 4 times each and then fixed
in 1 % osmium tetraoxid for 2 hours and ex-
posed to further processing.

RESULTS
Pathological changes of spontaneous cases
of melanomas:
Incidence of spontaneous melanoma is given
in table 2. Gross examination of spontaneous
melanoma revealed the occurrence of the
melanoma in the form of sequenced lesions
starting as black spots and advanced to either
melanotic or amelanotic swelling (Fig. 1 a &
b). The lesion occurred mainly in the caudal
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Table 2. Occurrence of spontaneous melanoma.
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fin and peduncle and less commonly in the
trunk and head regions.

The histopathological findings revealed oc-
currence of the tumour either in the form of
melanotic neoplasm which appeared in the
following three stages, stage (1) in which the
epidermal layer was hyperplastic together
with focal aggregation of melanin pigments
in the dermis and epidermis (Fig. 1. c). Stage
(2) in which the melanin pigments were in-
creased and prominently appeared in whole
layers of the skin including epidermis, der-
mis and hypodermis as well as in the muscle

layer. Stage (3), in which the melanophores
were variable in sizes.  The neoplastic tissue
in this stage appeared as a network with large
number of oesinophilic granular cells infiltra-
tion (Fig. 1. d). In amelanotic cases, the
neoplastic tissue occupied the whole skin lay-
ers and was extended to the subcutaneous
muscle layer. The area separating the
amelanotic melanoma from the muscle layer
showed heavy infiltration with mononuclear
cells mainly lymphocytes. The neoplastic cells
were embryonic, triangular in shape, the nu-
clei were either rounded or taking the shape
of the cells.

Figure 1. (a) Xiphophorus fish showed amelanotic swelling in lateral abdominal region (arrow). (b)
Xiphophorus fish showed melanotic swelling in trunk region            (arrow). Note the tumour length. (c) Skin
of Xiphophorus fish affected by spontaneous melanoma showed epidermal hyperplasia and melanin
containing cells (arrow) in both epidermis and dermis. (H & E stain) X 400. (d) Skin of Xiphophorus fish
affected by spontaneous melanoma showed eosinophillic granular cells between the neoplastic tissue (Giemsa
stain X 1000).



Bull. Eur. Ass. Fish Pathol., 21(2) 2001,  59

Pathological changes of experimentally
irradiated fishes:
The histopathological findings in the experi-
mentally irradiated fishes revealed appear-
ance of the melanoma after 2 – 3 months from
the first exposure dose either in case to gamma
or U.V. rays (Table 3). The tumour in such
cases was similar to the spontaneous cases
with additionally severe tissue reaction in the
form of mononuclear cells infiltration, myosi-
tis and myolysis. The internal organs of such
fishes showed severe pathological lesions
ranging from degenerative changes and
haemorrhages to complete necrosis and lysis.

Electronmicroscopic study:
The ultrastructural findings of both sponta-
neous and experimentally induced melano-
mas, revealed the presence of highly malig-
nant neoplastic cells. The nuclei of such cells
appeared irregular in shape with characteris-
tic indentation of the nuclear membrane (Fig.

2. b). The cell membrane of these cells showed
multiple processes, while the cytoplasm con-
tained either degenerated or variable sized
melanosomes (Fig. 2 a).

Discussion
This study showed that the percentage of
spontaneous melanoma in Swordtail fishes
was 3.8 %. The cases were collected from
farms depending on inbred hybridization in
the breeding. These results are in agreement
with (Atz, 1962; Anders et al., 1979 and Zechel
et al., 1988) . The hybrid melanoma occurs as
a result of the tumour gene complex (Tu-com-
plex) which is assigned to a terminal region
of the X chromosome (Andres et al., 1991). The
mechanisms of spontaneous melanoma were
produced as a result of duplication of gene
(s), which may be an oncogene, confirmed in
part of this stades Karima et al. (in press). His-
topathologically the tumour appeared in the

Table (3): Pathological lesions of experimentally irradiated fishes.
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form of sequenced lesions. Stage  (1) revealed
epidermal hyperplasia together with aggre-
gation of melanin-carrying cells, stage (2),
large number of pleomorphic melanocytes
with prominent epidermal hyperplasia were
observed, while in stage (3), the neoplastic
pigmented tissue prominently replace the
skin and muscular tissue. This confirmed with
findings of Anders et al. (1991) and Schartl et

al. (1995). The pathological findings revealed
the appearance of the melanoma after 2 – 3
months from first exposure to gamma and
ultraviolet rays. The early appearance of black
spots in experimentally irradiated fishes,

could be explained by two mechanisms either
post irradiation hyperpigmentation and / or
tumour formation and this was in agreement
with Yamashita et al. (1972), or could be at-
tributed to the direct effect of ionizing radia-
tion on the melanin producing cells leading
to tumour (melanoma) formation as men-
tioned by Lamson et al. (1957) . Our findings
could be based on the two actions of ionizing
radiation either causing DNA damage or
DNA fragmentation (Jones et al., 1987). Re-
garding the induction of melanoma in
Swordtail fish after their exposure to d and
U.V, the experimentally radiated fishes re-
vealed that the chromosomal aberrations
seem to depend on the radiation dose. The
group exposed to the 2 Gy dose showed struc-
tural and numerical aberrations lower than
those fish exposed to 6 Gy d rays (Karima et

al., in press). Loss of specific gene (s) in in-
duced melanomas, is suspected to be incrimi-
nated in melanoma induction and such gene
is considered to be a tumour subressor gene.
Van Touw et al. (1985) and Zahran (1989) men-
tioned that the inhibition of DNA activity by
irradiation is due to the loss of some DNA
sequences and in turn the loss of the function
of the gene(s) responsible to that sequence.
The pathological findings of this work
showed that the lesions in the experimentally
induced melanoma depend on the radiation
dose. The fish group that exposed to 2 Gy dose
showed lesions less severe than those in fish
exposed to 6 Gy dose while the U.V. rays ex-
posure usually leads to melanomas without
deleterious effect on the internal organs.
Setlow et al. (1993) mentioned that, 90 – 95 %
of melanoma induction in Swordtail fishes
may be attributed to U.V. rays in wavelengths
> 320 nm and visible spectral region.

Figure 2. (a) Transmission electron micrograph of
neoplastic tissue showed variable sized
melanosomes (arrow) and cytoplasmic process
(X 5000). (b) Transmission electron micrograph of
neoplastic tissue showed indented nucleus (arrow)
(X 5000).
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The presence of melanosomes of different
sizes and shapes inside the neoplastic cells
were similar to the findings of Esaka et al.

(1981) and Ghadially (1997). The presence of
malignant neoplastic cells deep in the muscle
fibres was also parallel with that of Setlow et

al. (1989). The explanation of size differences
of melanin containing cells and reticular ap-
pearance of the neoplastic tissue was based
on the findings of Anders et al. (1979 and
1980).
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