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ABSTRACT- The occurrence of a spontaneous tumor affect- 
Ing the guanophore iridocytes of the Red Sea s~lverside 
Atherinomorus lacunosus is descnbed. The tumoral mass con- 
sisted mainly of yellowish, light-reflecting guanine platelets. 
The tumor infiltrated the fibers of the underlying muscle 
tissue, growing in whorls around them. A delicate network of 
capillaries provided the tumor with a blood supply. No viral 
particles were observed. This rare form of tumor is the first of 
this kind reported In a feral fish from the Red Sea. 
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This report describes a single occurrence of a spon- 
taneous tumor affecting the guanophore indocytes 
of the silverside Atherinomorus lacunosus Bloch & 
Schneider, 1801 (Perciformes, Atherinidae). The fish, a 
gregarious species that forms large schools along the 
shallow littoral of the Red Sea, has little or no com- 
mercial value but is an important forage fish for larger 
predators in the coral reef ecosystem (Ben-Tuvia 1968). 

The specimen in question, 9 cm in length, displayed 
a large circular growth 8 mm in diameter, conspicu- 
ously raised from the body surface and located on its 
left side at approximately two-thirds of the body length 
(Fig. 1) .  The fish was caught by beach seine and 
was the only one displaying such a condition in over 
1000 individuals of the same species examined over a 
period of 1 yr. The tumor and surrounding area were 
excised, fixed in buffered neutral formalin, embedded 
in paraffin and stained with hematoxylin-eosin (H&E) 
according to standard procedures (Sheehan & Hrap- 
chak 1980). For electron microscopy, the tissue was 
reclaimed from the paraffin block, deparaffinized in 
xylene, re-hydrated in a descending alcohol series, 
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stained en block with 2 % osmium tetroxide and 0.5 % 
uranyl acetate in veronal-acetate buffer, then dehy- 
drated in an ascending ethanol series and propylene 
oxide, and finally embedded in Agar 100 resin accord- 
ing to standard procedures (Glauert 1975). Ultrathin 
sections were cut with a diamond knife and stained 
with lead citrate. Possible involvement of viral particles 
was investigated using a Jeol JEM 100-CX I1 Trans- 
mission Electron Microscope. 

The tumoral mass consisted mainly of stubby, 8 * 
4 pm long, yellowish, light-reflecting platelets, readily 
soluble in acids and alkalis. These characteristics 
clearly identified the platelets as guanine. The emerg- 
ing growth had broken through the skin, none of 
which covered the lesion. At its basal portion, the 
tumor appeared to invade the underlying muscle 
tissue, separating fiber bundles from one another and 
growing in whorls around them (Figs. 2 & 3).  Because 
of the brilliance of the platelets in histological sec- 
tions, cytological details could be observed only after 
the platelets had been dissolved by dipping the slides 
in a solution of either 1 N HC1 or 10% KOH. The neo- 
plastic cells within the tumor mass had a pleomorphic 
appearance and displayed large, elongate, granular 
nuclei surrounded by scarce cytoplasm. The anarchic 
formation of the guanine platelets apparently caused 
the rapid destruction of most of the iridocytes that 
had produced them. Sparse aggregates of melanin- 
containing cells and free melanin pigment were also 
present. A delicate network of capillaries provided the 
tumor with a blood supply (Fig. 4) .  No virus-like par- 
ticles were observed in the tumor. No metastasis sites 
were found. 

This type of neoplasia was called 'guanophoroma' by 
Takahashi (1929), who first described it in the Japan- 
ese greenling Hexagrammus otakii, a marine species. 
Stolk (1959) reported a similar tumor in 6 specimens, 
all from the same brood, of the characid Ctenobrycon 
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spilurus, a freshwater species. The term 'iridophoromas' 
was preferred by Matsumoto et al. (1981) for tumors 
with iridescent and/or reflecting substances. Irido- 
phoromas, sometimes mixed with melanophoromas to 
form single neoplastic lesions (irido-melanophoromas), 
were described by Kimura et  al. (1984) in the nibe 
croaker Nibea mitsukurii inhabiting the Pacific coastal 
waters of Japan.  Using biopsy material from these 
cancerous croakers, Matsumoto et al. (1981) estab- 
lished permanent cell lines and studied the mode of 
differentiation of the neoplastic pigment cells in vitro. 

Studies of piscine tumors are of importance. Wild 
fish can serve as sentinels for environmental car- 
cinogenic agents potentially harmful to humans or 
other terrestrial vertebrates; captive fish can serve 
as experimental models for chemically or virally 
induced neoplasms, and the comparative analysis 
of the biology of neoplastic diseases in fish and 
higher vertebrates can help in elucidating the 
causes and mechanisms of carcinogenesis (Kmura  
et al. 1984, Hayes & Ferguson 1989, Kent & Fournie 
1993). 

Fig 2 Athennomorus la- 
cunosus Interface of the 
tumor (arrowheads) with 
the underlying muscle 
tissue. H&E stalned. Scale 

bar = 200 pm 
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The only other record of neoplasia from a fish indige- 
nous to the Red Sea relates to a mandibular lesion in 
the 2-bar sea bream Acanthopagrus bifasciatus, classi- 
fied as an ameloblastoma by the Registry of Tumors in 
Lower Animals of the Smithsonian Institution, Wash- 
ington, DC (RTLA #3912) (Diamant & Colorni, I.O.L.R. 
Internal Annual Report, 1987). The fish had been held 
captive for several years in a large display tank at the 
Eilat Coral World, Israel. Further reports of piscine 
tumors from the Red Sea refer to the gilthead sea 
bream Sparus aurata (Paperna et al. 1977, Nash & 
Porter 1985) and European sea bass Dicentrarchus 
labrax (Colorni 1990). Both species of fish, however, 
were originally imported for mariculture purposes 
from the Mediterranean Sea. 
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