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ABSTRACT 

Canine mammary tumors (CMT) are very common in female dogs, representing approximately 50% of all tumors in 
this species, but are highly uncommon in male dogs and are primarily related to hyperestrogenism. There is consider- 
able scientific interest in the possible role of environmental contaminants in the etiology of mammary tumors, specifi- 
cally in relation to synthetic chemical substances released into the environment to which living beings are either directly 
or indirectly exposed. In this study, the presence of pyrethroid insecticide was observed in adipose tissue adjacent to 
canine mammary tumors. High Precision Liquid Chromatography—HPLC was adapted to detect and identify environ- 
mental contaminants in adipose tissue adjacent to malignant mammary tumor in one male dog, Akita, 12 years old. Af-
ter surgery, the mass was carefully examined for malignant neoplastic lesions. Five grams of adipose tissue adjacent to 
the tumor was collected to detect environmental contaminants. The pyrethroid was identified as tetramethrin, at 0.20 
μg/g. This is the first report in which the environmental contaminant level was detectable in adipose tissue of this male 
dog with a malignant mammary tumor, by HPLC. Results suggest the possible involvement of pyrethroid in the canine 
mammary tumor carcinogenesis since this animal did not present any other tumor that could cause hyperestrogenism. 
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1. Introduction 

Canine mammary tumors (CMT) are very common in 
female dogs, representing approximately 50% of all ca- 
nine tumors [1-3] and are highly uncommon in male dogs 
[4,5]. Misdorp reports that breast neoplasias can be found 
in male dogs if hyperestrogenism is present [6]. Male 
breast cancer (MBC) accounts for less than 1% of all 
cancers in men and less than 1% of all diagnosed breast 
cancers [7]. However, the incidence of MBC, like female 
breast cancer, seems to be increasing [8]. As to the fe- 
males, middle-aged and older dogs are more affected by 
mammary neoplasias since they are more predisposed to 
obesity and hormonal disturbances; however, there is no 
breed-based predisposition [1]. About half of all CMT 
cases are malignant, with prognoses varying from guarded 
to poor [3]. 

The cause of mammary gland neoplasias remains un- 
known [4]. Mammary tumors can be influenced by ge- 
netic or external factors including environmental con- 
taminants, which can augment or diminish individual 

responses [5,9]. Among the routinely utilized environ- 
mental contaminants, pyrethroids stand out given their 
increased use in recent years to control pests in agricul-  
ture, livestock and domestic animals [10]. The dissemi- 
nation of the use of this pollutant is associated with its 
efficiency in controlling pests and the shortness of its 
half-life [11,12]. Its absorption in humans and in other 
animals is principally via the skin and by the digestive 
and respiratory tracts. Once absorbed, it is distributed 
into several tissues, but becomes concentrated especially 
in fat tissue. The International Agency for Research on 
Cancer (IARC) includes deltamethrin and cypermethrin 
in risk group number three, which is inconclusive as a 
carcinogen in humans, while the World Health Organiza- 
tion (WHO) classifies deltamethrin as an insecticide of 
moderate risk [13,14]. 

Garey et al. (1998) [15] emphasized that the pyre- 
throids can induce a breakdown in the homeostasis of 
hormones such as estrogen and indirectly influence cel- 
lular proliferation in breast tissue, thus initiating a neo- 
plastic process. 

Currently, the literature provides little information on 
what types of mammary tumors occur most frequently in 
male dogs. SILVA et al. (2004) [16] stress the impor- 
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tance of CMT to researchers, given its particular similar- 
ity to human breast cancer, making the dog, therefore, an 
excellent model for studying this disease, given the simi- 
larity of the epidemiological, clinical, biological and, 
apparently, genetic characteristics between the human 
and canine forms of the affliction. For all of these rea- 
sons, and because the number of men with breast neopla- 
sia increases each year, the study of CMT in male dogs 
has also become extremely important. 

The present work aims to report one case of environ- 
mental contamination in the adipose tissue adjacent to a 
mammary tumor located in the right cranial thoracic, 
caudal thoracic and cranial abdominal breasts in a male 
12-year-old Akita dog weighing 22 kg. 

2. Case Report 

The 22 kg male dog of the Akita breed, aged 12 years, 
was attended at the Veterinary Hospital of the School of 
Veterinary Medicine and Animal Husbandry—UNESP— 
Botucatu, Sao Paulo, presenting enlargement of the cra-
nial thoracic, caudal thoracic and cranial abdominal 
mammary of the right mammary chain with the presence 
of ulcers and myiasis. After one week of antibiotic and 
anti-inflammatory treatment the animal was referred for 
cytopathological collection and examination, which showed 
epithelial cells with nuclei containing loose chromatin, 
evident nucleoli, anisocytosis and anisokaryosis, accent- 
tuated pleomorphism with cell clusters forming acini and 
loose cells in some fields, constituting a diagnosis of ma- 
mmary carcinoma. Afterwards, unilateral mastectomy of 
the entire right mammary chain was performed. Frag- 
ments of the tumor were collected for histopathology 
(Figure 1) whereas peri-tumoral fat (adipose tissue adja- 
cent to the tumor) was removed for subsequent analysis 
of the presence of pyrethroid contamination by the tech- 
nique of High Precision Liquid Chromatography (HPLC) 
following the method of Bissacot and Vassilieff (1997) 
[17] at the CEATOX laboratory—UNESP—Botucatu. 
The tumor was diagnosed histopathologically as simple 
carcinoma (Figure 2). Immunohistochemistry was per- 
formed on the estrogen receptors: Antigen retrieval was 
carried out by microwave treatment in a 10 mM citrate 
buffer, pH 6.0. Tissue sections were incubated with pri- 
mary monoclonal antibodies against ER (Novocastra- 
UK), clone LH2, in 1:40 dilution, incubated for 120 min- 
utes and developed with polymer Novolink (Novocastra, 
UK) after which the tumors presented highly positive 
staining (Figure 3). Analysis by HPLC for the presence 
of pyrethroid in the fat tissue adjacent to the mammary 
tumor revealed the presence of tetramethrin at the con- 
centration of 0.20 μg/g. 

3. Discussion 

The histological and cytological diagnosis of a mammary  

 

Figure 1. Macroscopy after collection of the adipose tissue 
adjacent to the tumor. 
 

 

Figure 2. Tumor histology: Simple carcinoma, grade III, H 
& E stain. 400×. 
 

 

Figure 3. Estrogen receptors’ immunohistochemical picture. 
Observe the nuclear pattern stainning. Simple carcinoma, 
grade III, strongly positive for ER. 400×. 
 
tumor does not differ between male and female dogs. 
The literature lacks a report on the histological types of 
male dog mammary tumors. Male dogs can present the 
development of mammary neoplasias on account of hy- 
perestrogenism resulting from testicular neoplasias, such 
as sertolioma and Leydig cell tumor [18,19]. This speci- 
men was a non-cryptorchidic non-neutered male dog that 
presented neither hormonal alterations nor clinical signs 
of feminization which, according to Misdorp, (2002) [6] 
tend to be frequent in animals with testicular tumors,  
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resulting in hyperestrogenism. Thus, the hypothesis pre- 
sented by Andrade et. al. (2010) [20]—in which con- 
tamination by pyrethroid insecticides that accumulate in 
peri-tumoral fat tissue may have an estrogenic effect on 
epithelial cells of mammary tissue and thereby induce 
their proliferation—is strongly supported since the im- 
munohistochemical analysis of estrogen receptors pro- 
duced positive staining in the tumoral tissue. As a func- 
tion of these clinical and pathological findings, we 
sought to elucidate the genesis of this tumor. 

In a short time, HPLC-aided confirmation of the pre- 
sence of high levels of the pyrethroid tetramethrin in 
peri-tumoral fat provides us sufficient support to infer 
that the xenoestrogenic effect had made a determinative 
contribution to the promotion of mammary tumor in this 
male dog. Therefore, larger studies must be undertaken 
to assess the carcinogenesis of mammary tumors in male 
dogs, in relation to the absence of testicular tumors, in 
order to provide correct identification and better evalua- 
tion of substances that mimic estrogenic hormones.  
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