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ABSTRACT

Tumor incidence in wild mammals is reportedly very low. Wild nutria, a large rodent, is known 
to carry many infectious diseases, but rarely exhibits neoplastic diseases. We necropsied a 
male wild nutria and found a large nodular mass in the left inguinal region, adjacent to the 
penis. Histopathologically, the mass was diagnosed as preputial gland adenoma. Spontaneous 
preputial gland adenomas are extremely rare in all animals. Moreover, reports of tumors in 
nutrias have been limited to adenocarcinomas of the lungs and uterus, as well as subcutaneous 
fibromas. Here, we describe preputial gland adenoma in a wild nutria.
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Male rodents have several accessory sex glands that include the prostate, seminal vesicles, 
ampullary glands, bulbourethral glands, and preputial glands. The preputial glands are 
paired modified sebaceous glands that are located in subcutaneous tissue lateral to the 
penis. Notably, the preputial glands are the source of chemical signals, and thus, secrete 
various substances, including pheromones, which affect reproduction and sexual behavior 
[1]. The growth and secretory activity of preputial glands are regulated by testosterone and 
the pituitary hormones; importantly, administration of testosterone causes hypertrophy and 
hyperplasia of acinar cells in male rats [2]. Primary neoplasms in preputial glands have been 
reported in laboratory mice and rats [2-5]. However, the prevalence of these neoplasms is 
very low in other animals.

The nutria (Myocastor coypus) is a large rodent native to South America; it is a semiaquatic 
herbivore that has been spread to the wild of many countries by humans. The nutria inhabits 
wild locations in Korea, and is designated as a pest because of its high reproductivity, 
lack of natural predators, and propensity to cause damage to crops and plants. As a 
result, an eradication campaign is underway, coordinated by the Korean Ministry of the 
Environment. Previously, a group of euthanized nutrias underwent necropsy for disease 
survey, and Capillaria hepatica and Fasciola hepatica infections were revealed [6,7]. Wild nutrias 
are known as reservoir hosts for various pathogens and parasites in many countries [6]. 
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However, neoplastic lesions have rarely been reported in nutrias. Here, we describe the first 
histopathological finding of a preputial gland adenoma in a wild nutria.

A group of euthanized nutrias from the eradication campaign of the Korean Ministry of the 
Environment were brought to our laboratory for necropsy. One of these nutrias (sex: male, 
body weight: 7.5 kg, body length: 98 cm) had a large mass in the inguinal region, adjacent to 
the penis. The oval-shaped mass was larger than 6 × 3 cm and exhibited yellowish exudate 
(Fig. 1). For microscopic examination, the mass was fixed in 10% neutral buffered formalin 
and processed in a routine manner with a graded ethanol series and xylene. The mass was 
then embedded in paraffin wax, sectioned at 4 μm, and stained with hematoxylin and eosin 
(H&E). For immunohistochemistry (IHC) analysis, monoclonal anti-adipophilin antibody 
(sc-377429; Santa Cruz Biotechnology, USA) was used to detect sebaceous cells. Hydrogen 
peroxide solution (3%) was used to inhibit endogenous peroxidase activity. The antigen-
antibody complex was labeled with an avidin-biotin peroxidase complex solution (Vector 
Laboratories, USA) and a DAB substrate kit (Invitrogen, USA). Slides were then counter-
stained with Mayer's hematoxylin. Sectioned slides of canine cutaneous sebaceous gland 
adenoma were used as positive control for adipophilin staining.

Microscopically, the mass was well-demarcated and composed of reserved basal cells and 
secretory cells, which contained an oily and waxy matter that comprised a type of sebaceous 
gland. The gland had a long excretory duct with a wide lumen lined by hyperplastic 
squamous epithelium. The excretory ducts demonstrated a variety of shapes and sizes; 
occasionally, they were filled with keratinized cell debris (Fig. 2A). The tumor cells had a 
central round nucleus with one or (rarely) 2 large nucleoli. The cytoplasm contained lipid 
vacuoles of various sizes (Fig. 2A and B). Hyperplastic basal cells typically surrounded 
the foci of the sebaceous cells, forming lobulations of various sizes. Mitotic figures were 
occasionally visible. Infiltration of mononuclear inflammatory cells around secretory ducts 
was observed in some areas. To confirm the identity of the sebaceous cells, anti-adipophilin 
was used for IHC. Adipophilin is an adipocyte differentiation-related protein expressed in 
intracytoplasmic lipid droplets of sebocytes [8]; here, it was expressed in the cytoplasmic 
lipid vacuoles of sebocytes, but not in basal cells (Fig. 2D). As a result of these findings, 
preputial gland adenoma was diagnosed in this wild nutria.

Although any neoplasm in accessory genital glands is quite rare in animals, spontaneous 
preputial gland adenoma is a relatively frequent tumor among neoplasms of the accessory 
genital glands in the Fischer 344 rat [3-5]. Preputial gland adenoma in male Fischer 344 rats 
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Fig. 1. Necropsy of a male wild nutria. (A) The ventral aspect of the animal. The ventral skin has been peeled 
back, revealing a large muscle-covered mass (asterisk) lateral to the penis (arrow). (B) Cut surface of the mass. 
Yellowish exudates are observed.
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may occur as a result of aging [3]. Injection of 1,2-dimethylhydrazine has been shown to 
induce adenoma/carcinoma in preputial or clitoral glands (female counterpart of preputial 
glands) of CBA and BALB/c mice [9]. Tumor incidence in wild mammals is reportedly very 
low. In nutria, moreover, only a few cases have been reported, involving adenocarcinoma 
in the lungs and uterus, as well as subcutaneous fibroma [10]. Here, we have described 
preputial gland adenoma in a wild nutria.
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Fig. 2. Microscopic examination of the mass in a male wild nutria. (A) The mass is composed of reserved basal 
cells and secretory cells containing oily and waxy matter, which constitute a type of sebaceous gland. The gland 
has a long excretory duct with a wide lumen lined by hyperplastic squamous epithelium. (B, C) The tumor cells 
have a central round nucleus with one or (rarely) 2 large nucleoli. The cytoplasm contains small to large vacuoles. 
(D) Adipophilin is expressed in intracytoplasmic lipid vacuoles in sebaceous cells. Hematoxylin and eosin (A-C); 
immunohistochemistry of adipophilin (D) (all scale bar = 100 µm).
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