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MELANOMA IN THE SKIN OF A NURSE SHARK (GINGLYMOSTOMA

CIRRATUM )

Jennifer A. Waldoch, D.V.M., Sandy S. Burke, D.V.M., Jan C. Ramer, D.V.M., Dipl. A.C.Z.M., and

Michael M. Garner, D.V.M., Dipl. A.C.V.P.

Abstract: A female nurse shark, Ginglymostoma cirratum, estimated at 27 yr of age had a 5.5-yr history of a 6-

cm black, raised nodular skin lesion located on the right side of the proximal tail. The lesion was diagnosed on

biopsy as a slow-growing melanoma of the skin with no vascular invasion. The nurse shark was euthanized for

systemic illness approximately 4.5 mo after diagnosis of the dermal melanoma. No evidence of metastasis was

found on histopathologic evaluation of the skin and viscera.
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BRIEF COMMUNICATION

Nurse sharks, Ginglymostoma cirratum, are

nocturnal, bottom-dwelling animals found off

the coasts of North and South America and

Africa. The nurse shark is a popular exhibit

animal that has been kept in captivity for up to

25 yr with successful breeding. Females are

ovoviviparous, without yolk-sac placentation.14

Young are approximately 29 cm in length at birth

and females become sexually mature when they

reach approximately 2.3 m in length.3

The present case refers to a wild-caught female

nurse shark, estimated at 27 yr of age and

approximately 1.9 m in length. The shark had

been housed at the Indianapolis Zoo for 17 yr.

This female was housed in a mixed-species,

170,344-L (45,000-gallon) tank with another

nurse shark, five blacktip sharks, one goliath

grouper, and five golden travelle jacks. This was

an indoor tank with closely regulated water

quality. The animal was fed capelin, clams, squid

and herring.

The shark had a 5.5-yr history of an irregular

black skin lesion on the right side of its tail noted

by the keeper staff. The lesion was presumed to

be a scar that originated from a bite wound.

There was no change in the size or appearance of

the lesion until January of 2005. At that time, the

animal was examined due to clinical signs of

anorexia, lethargy, and a bloated appearance.

The skin lesion was approximately 6 cm in

diameter, irregular in shape, dark brown-black

and very minimally raised from the surface. The

animal was manually restrained in a sling within

the exhibit for a physical exam, collection of a

blood sample from the caudal vein, ultrasound,

cloacal culture, fecal analysis, abdominocentesis,

and skin scraping. During the first 1.5 mo after

presentation for systemic illness, the skin lesion

continued to slowly enlarge, and became more

raised from the surface of the skin with 1–2-mm

raised off-white to light tan circular lesions

spread diffusely over the top of the lesion.

Between the raised circular nodules, the surface

of the lesion was fuzzy in appearance. Similar

skin lesions began to appear on the back, sides,

and ventrum of the abdomen and along the tail.

These varied in size and texture, ranging from

several millimeters to 6 3 7–cm areas of

coalescing smaller lesions. None of the new

lesions had the fuzzy texture but all were mildly

raised, asymmetric, thickened, and rough. Most

of the new lesions were dark brown to black

although one larger lesion was pale brown to

white. A 6-mm punch biopsy of the original

fuzzy-textured lesion on the tail was obtained at

the margin of the lesion and submitted for

histopathologic examination approximately 3 mo

after presentation for systemic illness. The biopsy

indicated a well-differentiated melanoma of the

skin with no vascular invasion. The biopsy

comprised interlacing streams of neoplastic spin-

dle cells with scant eosinophilic cytoplasm and

vesicular nuclei with prominent nucleoli and up

to two mitotic figures per high-powered field. A

few of the cells contained cytoplasmic pigment

interpreted as melanin or other cutaneous chro-

matophore pigment (Fig. 1). No vascular inva-

From the Indianapolis Zoo, 1200 West Washington

Street, Indianapolis, Indiana 46222, USA (Waldoch,

Ramer); Texas A&M University, College of Veterinary

Medicine, Suite 101–VMA, College Station, Texas

77843-4461, USA (Burke); and Northwest ZooPath,

654 West Main, Monroe, Washington 98272, USA

(Garner). Present addresses (Waldoch): Omaha’s Henry

Doorly Zoo, 3701 South 10th Street, Omaha, Nebraska

68107, USA; (Burke): 100 Oxford Court, Austin, Texas

78737, USA. Correspondence should be directed to Dr.

Waldoch (jenniferw@omahazoo.com).

Journal of Zoo and Wildlife Medicine 41(4): 729–731, 2010

Copyright 2010 by American Association of Zoo Veterinarians

729



sion was noted. Although the tumor interfaced

with the overlying epidermis, no junctional

activity was noted. The tumor did not extend to

the examined margins. Chondro-osseous meta-

plasia was detected in adjacent dermis.

Immunohistochemical staining for Melan A

with a monoclonal antibody (Dako, Carpinteria,

California 93013, USA) was done with a non-

avidin–biotin detection method (EnVision+,

Dako) with a streptavidin–biotin–peroxidase

method as previously described.11 Low numbers

of the neoplastic cells corresponding to the

pigmented cells in the hematoxylin and eosin

(H&E) stained sections had intracytoplasmic

positive staining reaction for Melan A, support-

ing the diagnosis of a melanoma. Culture and

cytology of the biopsy site did not detect

parasites, pathogenic fungi, or acid-fast bacteria.

Because of the severity of the unrelated

systemic illness and the shark’s general lack of

response to treatment after 5.5 mo, the decision

was made to euthanize the shark with pento-

barbital sodium (Euthasol euthanasia solution,

Virbac Corporation, Fort Worth, Texas 76137,

USA; 18 ml i.v.). A necropsy was performed.

Histologic examination revealed diffuse, lympho-

histiocytic enteritis, coelomitis, multifocal biliary

cysts, diffuse intratubular urate stasis, and

marked dermal edema. Few areas of epidermal

hyperplasia and associated increase in dermal

chromatophore density were noted in skin

sections corresponding to the dermal masses

noted clinically. No new dermal melanomas were

seen and there was no evidence of metastasis of

the original melanoma.

Changes in cutaneous pigmentation in fish,

including melanosis or melanization, are often

nonspecific signs secondary to stress, aggression,

poor water quality, and various disease condi-

tions, including neoplasia.4 Chronic cutaneous

hyperplasia is often characterized by hyperpig-

mentation.5 Pigment cell neoplasms, including

melanomas, are occasionally seen in fishes.5

Melanomas in the skin of nonhybrid variable

platyfish, Xiphophorus variatus, have been report-

ed to occur as nodular melanotic growths that

present in several forms. One form presents as

large, intensely black spots along the midlateral

line. Fish usually develop these melanomas when

they are older and the lesion can be highly

malignant and invasive with progressive destruc-

tion of muscle tissue.13

The Registry of Tumors in Lower Animals8

lists only a few skin tumors in elasmobranchs,

including one fibroma (bull shark, Carcharhinus

leucas), two squamous papillomas (dusky

smooth-hound, Mustelus canis, and thornback

ray, Raja clavata), one fibrosarcoma (blacktip

shark, Carcharhinus limbatus), and one chondro-

ma (leopard shark, Stegostoma fasciatum). In

addition, there are reports of an osteoma in the

skin of a tawny nurse shark (Nebrius ferrugi-

neus),9 epidermoid carcinoma in a Mediterranean

dogfish (Scyliorhinus canicula),14 a mucoepider-

moid papilloma in a sand tiger shark (Carcharias

taurus),2 an epidermal papilloma in a smooth

dogfish (Mustelus canis),15 and a fibropapilloma

compatible with a ameloblastoma in a blue shark

(Prionace glauca).2 Additional nondermal neo-

plasms in sharks include a hepatic cholangiocar-

cinoma and testicular mesothelioma in a blue

shark1 and choroid plexus papilloma in a spiny

dogfish (Squalus acanthias).10 There is a report of

a malignant melanoma in a thornback ray (Raia

clavata)6 and in a common skate (Raja batis).14

Previous older references note a few melanomas

in elasmobranchs but the species are not listed

nor are the characteristics or behaviors of the

lesions mentioned.7,12 The rarity of reported

neoplasms may in part be due to a relative lack

of thorough examination of many captive and

free-living elasmobranchs, a lack of significant

numbers of specimens relative to population

sizes, or a combination of the two circumstances.

The nurse shark in this case was euthanized

due to an unrelated illness characterized by

lethargy, inappetance, and weight loss. There

was no evidence of metastasis of the melanoma at

the time of its death. The primary skin lesion had

been present for numerous years with very little

Figure 1. Melanoma, skin, nurse shark. Note

streams of neoplastic spindle cells, some with cytoplas-

mic pigment (arrows) and few with mitotic figures

(arrowheads). H&E; bar 5 200 mm.
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apparent growth until the shark became systel-

mically ill, when the tumor appeared to enlarge;

however, in the presence of other lesions and

absence of metastasis, this cutaneous melanoma

was considered an incidental finding and was

probably benign. It is likely that the other

pigmented skin lesions that developed during

the shark’s illness were secondary to stress and

illness. It is important that more information

concerning basic biological parameters in elas-

mobranchs, including incidence of neoplasia, is

collected and reported in order to aid in

improved care of these species.

Acknowledgments: The authors would like to

thank the Oceans staff at the Indianapolis Zoo

for their support and assistance. Jennifer Wal-

doch, DVM, was supported by the Eli Lilly

Corporation.

LITERATURE CITED

1. Borucinska, J. D., J. C. Harshbarger, and T.

Bogicevic. 2003. Hepatic cholangiocarcinoma and

testicular mesothelioma in a wild-caught blue shark. J.

Fish Dis. 26: 43–49.

2. Borucinska, J. D., J. C. Harshbarger, R. Reim-

schuessel, and T. Bogicevic. 2004. Gingival neoplasms

in a captive sand tiger shark, Carcharias taurus

(Rafinesque), and a wild-caught blue shark, Prionace

glauca (L.). J. Fish Dis. 27: 185–191.

3. Castro, J. 2000. The biology of the nurse shark,

Ginglymostoma cirratum, off the Florida east coast and

the Bahama Islands. Environ. Biol. Fishes 58: 1–22.

4. Groff, J. 2001. Cutaneous biology and diseases of

fish. Vet. Clin. North Am. Exot. Anim. Pract. 4: 321–

411.

5. Groff, J. 2004. Neoplasia in fishes. Vet. Clin.

North Am. Exot. Anim. Pract. 7: 705–756.

6. Johnstone, J. 1910–1911. Internal parasites and

diseased conditions of fishes. Proc. Trans. Liverpool

Biol. Soc. 25: 88–122.

7. Lucke, B., and H. Schlumberger. 1949. Neoplasia

in cold-blooded vertebrates. Physiol. Rev. 29: 91–126.

8. National Cancer Institute. 2007. Accession

Nos. 212, 4464, 4738, 5950, 7490. Registry of Tumors

in Lower Animals, Experimental Pathology Laborato-

ries, Inc., Sterling, Virginia.

9. Pereira, N., and M. Peleteiro. 2002. Osteoma in

the skin of a tawny nurse shark, Nebrius ferrugineus

(Lesson). J. Fish Dis. 25: 565–567.

10. Prieur, D. J., J. D. Fenstermacher, and A. M.

Guarino. 1976. A choroid plexus papilloma in an

elasmobranch (Squalus acanthias). J. Natl. Cancer Inst.

56: 1207–1209.

11. Ramos-Vara, J. A., M. E. Beissenherz, M. A.

Miller, G. C. Johnson, L. W. Pace, A. Fard, and S. J.

Kottler. 2000. Retrospective study of 338 canine oral

melanomas with clinical, histologic, and immunohisto-

chemical review of 129 cases. Vet. Pathol. 37: 597–608.

12. Rosen, P., and A. Woodhead. 1980. High ionic

strength: its significance in immunosurveillance against

tumor cells in sharks and rays (elasmobranchs). Med.

Hypotheses 6: 441–446.

13. Schartl, A., B. Malitschek, S. Kazianis, R.

Borowsky, and M. Schartl. 1995. Spontaneous mela-

noma formation in nonhybrid Xiphophorus. Cancer Res

55: 159.

14. Stoskopf, M. 1993. Fish Medicine. W.B. Saun-

ders Co., Philadelphia, Pennsylvania.

15. Wolke, R., and R. Murchelano. 1976. A case

report of an epidermal papilloma in Mustelus canis. J.

Wildl. Dis. 12: 167–171.

Received for publication 19 January 2010

WALDOCH ET AL.—MELANOMA IN A NURSE SHARK 731


