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As the offi cial journal of the Associação Brasileira de Oncologia Veterinária (ABROVET), Veterinary and 

Comparative Oncology is pleased to include these abstracts from the Fifth ONCOVET, Second Veterinary 

Oncology Symposium, Third Brazilian Symposium of the C.L. Davis Foundation and Second Symposium of 

Animal Papilomatosis (SIMPAP). We you fi nd them informative and useful. These abstracts have not been 

subjected to peer review or editorial revision however, and it would be prudent for the reader to exercise 

caution in the interpretation of the data presented.

Canine mixed mammary tumors: study of the clonality of the 
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Introduction: Mixed tumors are common neoplasias both in canine mammary glands and human sali-

vary glands. Benign mixed tumors are histologically characterized by a mixture of epithelial and mesen-

chymal components capable of producing different degrees of mixoid, chondroid and bone tissues. These 

tumors frequently malignize and may develop carcinomas in benign mixed tumors.4 It is important to 

know the cell origin of the different components that compose mixed tumors in order to understand the 

behavior and biology of these tumors; however, this aspect remains to be elucidated. The identifi cation of 

alterations in mitochondrial DNA (mtDNA) has been suggested as a useful marker for clonal assessment 

in human pathology. The frequency of mutations in the mitochondrial DNA is higher than that observed 

in the nuclear DNA.3 Besides, the identifi cation of homoplasmic mutations in both epithelial and mes-

enchymal components may be indicative of a common clonal cell origin.2

Material and methods: The presence of mutations/variations in a polymorphic region of the mtDNA 

D-loop was analyzed in both epithelial and mesenchymal components from two mixed canine mammary 

tumors to access the clonal pattern. In addition, the presence of polymorphisms in nuclear microssatel-

lites loci was analyzed. One case of benign mixed tumor and one case of carcinoma in benign mixed tu-

mor were retrieved from the fi les of the Laboratory of Comparative Pathology, Federal University of 

Minas Gerais, Brazil. Five 10 µm thick sections were cut from the formalin fi xed, paraffi n-embedded tu-

mor. The neoplastic epithelial proliferations and mesenchymal components and the residual normal 
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glandular parenchyma were manually microdissected under a stereoscopic microscope. The DNA of each 

tumoral component was extracted and a 273 bp fragment of the hypervariable D-loop control region 

located between the positions 15 732 and 15 962 was amplifi ed using polymerase chain reaction (PCR) 

and then sequenced. DNA sequencing was carried out in an ABI Prism 3130 Genetic Analyzer. The sam-

ples were also submitted to amplifi cation analysis of the nuclear microssatellites loci: FH2658, ren214L11, 

FH2010, FH2263 e FH39, located in the chromossomes 14, 16, 24, 9 and 39, respectively, in a PCR multi-

plex. The amplifi ed alleles were separated by ABI PRISM CE 310 capillary electrophoresis and the results 

were analyzed using Genotyper version 2.0 software (Applied Biosystems).

Results and discussion: No mutations were found and two polymorphisms were observed in the frag-

ment of the mitochondrial region analyzed. The benign mixed tumor showed a homoplasmic transition 

at position 15814. The same polymorphism was found in both epithelial and mesenchymal components 

as well as in the corresponding normal tissue. Another homoplasmic transition was observed at position 

15 955, in addition to the one at position 15 814, in the carcinoma in the benign mixed tumor. No poly-

morphisms were found in the microssatellites loci analysed and the same allelic pattern was observed in 

both epithelial and mesenchymal components. Genetic similarities among the epithelial and mesenchy-

mal components of canine mammary mixed tumors were demonstrated by Gartner et al.,4 who verifi ed 

that epithelial and mesenchymal components of mixed tumors presented identical DNA contents.

Conclusion: The same genetic profi le observed in the different tumoral components suggests that the lat-

ter may have a common clonal origin.
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Olfactory neuroblastoma in dog: case report [Neuroblastoma 
olfatório em cão: Relato de caso]
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Introduction: Olfactory neuroblastoma or esthesioneuroblastoma is an extremely rare neoplasia in hu-

mans and animals.1 Only a few cases in feline, cattle, canine and equine have been described in veterinary 

medicine.2 This tumor is derived from cells of the nasal neuroephitelium and histologically is diffi cult to 
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distinguish from other round cell neoplasias of nasal cavity, such as anaplastic carcinomas, poorly differ-

entiated carcinoma, rhabdomyossarcomas, lymphomas or melanomas.3 The presence of rosettes is con-

sidered a useful diagnostic feature, however their presence is common in cattle and rare in canine. 

Additionally, rosettes sometimes occur in other tumors in the olfactory region, including neuroendocrine 

carcinomas.4,5,6 The histopathologic diagnostic can be diffi cult due to undifferentiated neoplastic cells, so 

immunohistochemistry should be used to a precise diagnosis. Olfactory neuroblastoma cells are immu-

nohistochemically positive for proteins such as neuron specifi c enolase (NSE), neurofi lament protein 

(NFP), synaptophysin (to demonstrate neural differenciation, S100 and GFAP glial fi brillary acid protein 

(to demonstrate glial differentiation)1,5,6.

Case report: A male Pitt Bull, six years old was examined in the Ophthalmology Service of the Veteri-

nary Hospital, Botucatu, Brazil with loss of vision. The diagnosis was chorioretinitis and prescribed 

treatment with topic corticosteroids. With the case progression, the animal had temporal muscle atro-

phy and buphtalmia. For precise diagnosis the dog was submitted to a cranial computed tomography 

(TC). The tomography started with 2 mm × 2 mm transversal sections of the head, beginning in the 

nasal region (third premolar), ending in frontal area. The sections showed soft tissue mass, with ra-

diodense stuctures occupying nasal cavity, destroying nasal sept, nasal bone, and right jaw with inva-

sion and destruction of cribiform plate, spreading rostrally, fi lling nasofapharynx, with destruction 

area of right and left palate plates and probable extension to the brain. In median orbital region the 

mass spread ventrally to right eye. An exfoliative cytology was done, and it showed high cellular indif-

ferantion with round and epithelial morphology, so that a precise diagnosis was not possible. The cells 

were in nests, similar to epithelial clusters with high pleomorfi sm, mitotic rate was three per high mag-

nifi cation fi eld, proeminent nucleoli. The submandibullar lymph node was positive for metastasis. A 

Thru-cut® biopsy of mass was collected. The histopathology showed a population of cells arranged in 

nests, with high pleomorphism, high mitotic index. Immunohistochemistry was applied for Vimen-

tine, Pancytoceratin, S-100 and GFAP. Neoplastic cells were positive for GFAP, so we confi rm olfactory 

neuroblastoma.

Discussion and conclusion: The application of several diagnostic methods such as computed tomogra-

phy, cytology, histopathology and immunohistochemistry is very important when searching for a precise 

diagnostic and accurate prognosis.
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Comparison of the effects of photodynamic therapy using 
two protoporphyrin ix precursors in feline squamous cell 
carcinoma. [Comparação da efi cácia do ácido 5-aminolevulínico 
com a do metil aminolevulinato na terapia fotodinâmica em 
carcinoma espinocelular de gatos.]

C. R. Emilio1, M. L. Z. Dagli2, M. A. Gioso2, F. Dutra3, E. J. H. Bechara4, 
M. Pinotti5, D. Zezell1
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Introduction: Photodynamic therapy (PDT) using 5-aminolevulinic acid (ALA) and 5-aminolevu-

linic acid methyl ester (ALAME) has been studied as a treatment modality for many types of cutane-

ous diseases, such as squamous cell carcinoma (SCC). ALA and ALAME are precursors of 

protoporphyrin IX (PPIX), an effi cient photosensitizer.1 SCC is a very common skin neoplasia in cats 

and it usually occurs due to chronic ultraviolet exposure.2 To the best of our knowledge, this is the 

fi rst clinical report that compares ALA-PDT and ALAME-PDT in the treatment of feline skin SCC. 

Therefore, the aim of this study was to compare the effects of two protocols of PDT using both PPIX 

precursors.

Material and methods: Nineteen cats with cutaneous SCC lesions were divided into two groups. In group 

number one, an ALAME ointment was applied on each SCC lesion every 30 min for 4 h. The same proce-

dure was performed using ALA ointment in group number two. Irradiation was performed with a cluster 

of light emitting diodes with wavelength of 630 nm. Fluence was 12 J/cm2 and irradiation period lasted 

40 min. After 90 days, results of the single PDT treatment were classifi ed as complete response (total dis-

appearance of the lesion), partial response (more than 50% lesion reduction), minimum response (less 

than 50% lesion reduction) and no response.

Results and discussion: In group number one, of 10 treated lesions, three had complete response, three 

had partial response, two had minimum response and two showed no response. In group number two, 14 

skin lesions were treated, four had partial response, seven had minimum response and three showed no 

response to PDT. The clinical reports of the use of ALAME-PDT are usually performed in human patients 

with basal cell carcinoma. ALA-PDT has already been used in superfi cial SCC in cats. PDT with both pre-

cursors have been reported to result in high rates of complete response.3,4 Under the established condi-

tions in the present study, ALAME-PDT showed better results than ALA-PDT.

Conclusion: PDT using PPIX precursors is a considerable option in the treatment of feline skin SCC and 

better results should be achieved with multiple treatment sessions.
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Intravesical cisplatin in the treatment for transitional cell 
carcinoma of the bladder trigone in a dog. case report. 
[Cisplatina intravesical como tratamento para carcinoma 
de células transicionais de trígono vesical em um cão. Relato 
de caso]

S. C. Fernandes, M. L. Pereira, C. R. Daleck, M. B. Carvalho, S. M. Rodigheri, 
A. B. De Nardi, S. G. Calazans, J. H. T. Castro, J. R. F. Cesar, M. C. V. Silva
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Introduction: Excisional surgery, chemotherapy and immunotherapy are the most usual treatment mo-

dalities in dogs with transitional cell carcinoma (TCC) of the bladder.1 As the typical areas for TCC are 

bladder trigone and urethra, surgical excision normally is not feasible. In the majority of cases, the che-

motherapy response is not satisfactory.2,3 The intravesical chemotherapy is commonly used in the treat-

ment for TCC of the bladder in humans.2,4

Materials and methods: An 8-year-old cocker spaniel female dog was referred to Oncology Service of 

Veterinary Teaching Hospital, presenting a three-month history of dysuria and hematuria. Serum creati-

nine and urea showed azotemia and urinalysis indicated hypostenuria, proteinuria and hematuria. TCC 

was diagnosed by cytology of vesical washed. Ultrasonographic evaluation revealed some irregular mass 

on bladder trigone. Due to chronic renal failure, it was decided for intravesical chemotherapy with 

60 mg/m2 cisplatin, divided in two applications at 2-days intervals and daily intravenous fl uid therapy 

with NaCl 0,9% sterile solution, at 21-days intervals. Cisplatin was administrated by a fl exible urinary 

catheter, and remained into the bladder for 20 min.

Results: The bitch presented vomiting between the two applications. After 21 days, the patient did not pres-

ent any vomiting and dysuria, but the serum creatine and the urea increased. Ultrasonographic exam showed 

that the tumor reduced for 70% of its original size. Second session was done, with intravenous fl uid therapy 

with NaCl 0,9% sterile solution, 2 h before the chemotherapy and 1 h after it. Fluid therapy was subcutaneous 

and daily, until the next return. The patient came back after 15 days to do a new evaluation. It presented good 

general state, in spite of pollakiuria and dysuria. In the urinalysis, the parameters were similar with the previ-

ous exam. In the ultrasonographic exam it was observed that the neoplasm was stable. It was schedule the next 

return for seven days after, for the third session, but the owner optioned not to continue the treatment.

 Discussion:  Despite the confi rmed effi cacy of cisplatin in the treatment for advanced bladder tumors in hu-

mans, it has not been used for superfi cial bladder tumors.5,6 However, in another study, intravesical cisplatin 

showed to be effective in primary TCC of high degree in humans.7 In dogs, intravenous cisplatin for treat-

ment of vesical TCC has been used frequently. Nevertheless, this drug must not be instituted for dogs that 
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present preexistent nephropathies.8 For all these factors, it was chosen the intravesical administration, be-

cause the systemic absorption tends to be lesser and, consequently, provides less damage to the kidneys. In 

contrast, the tumor nature in dogs is invasive, and the intravesical drug reach will become limited.2,9 On this 

relate, the neoplasm decreased 70% after the fi rst session, but after the second session, the tumor was stable, 

probably due to the great tumor extension or because of the cancer invasion on the bladder musculature.4

Conclusion: Although the smaller nephrotoxicity of intravesical administration of cisplatin, tumor com-

plete remission did not occur. Additional studies are necessary to prove the intravesical chemotherapy 

effi cacy and to elucidate the ideal permanency time of the drug into the bladder, as well as knowing the 

administration frequency and, mainly, to research new drugs that have minimal adverse effects.10
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Mandibular reconstruction after mandibulectomy for treatment 
of oral tumor: case report. [Reconstrução mandibular após 
mandibulectomia no tratamento de tumor oral: relato de caso]

C. Gomes, M. B. Elizeire, E. A. Contesini, K. C. Ferreira, P. Borher,
V. C. Schwantes

Federal University of Rio Grande do Sul; Av. Bento Gonçalves n.9090; Porto Alegre/RS

Introduction: Oral Tumors are treated through surgery and a good safety margin is necessary during 

these procedures. Mandibulectomy and Maxillectomy techniques allow a good local control of the tumor 
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and such techniques are well tolerated by dogs.1,2 Mandibular reconstructions are widely used in human 

medicine to correct esthetics and functional defects of the patients.3 This paper has as an objective to 

describe a case of mandibular reconstruction after the mandibulectomy in a dog.

Material and methods: The present report describes a case of a male dog, 3 years old Labrador Retriever 

presenting an oral nodule in the third right inferior incisor with approximately 1 cm. An excisional biopsy 

of the injury reveled an acanthomatous epulis. The owner returned 3 months later describing that the 

tumor had returned in the same local. The mandibulectomy following mandibular reconstruction were 

indicated.

 Results and discussion:  First the bone graft of the iliac creast was removed. After that, it was proceeded ros-

tral unilateral mandibulectomy extending from the mandibular symphyseal until fi rst pre-molar and was 

initiated the procedure of reconstruction with titanium plate and iliac crest bone graft. The graft was fi xed 

in the plate with the use of two titanium screws and the plate was fi xed in the jaw with four screws in the right 

hemimandible and two screws, of titanium as well, in the left hemimandible. The oral mucosa was sutured 

with synthetic absorbable braided material 2-0 with simple isolated point. The histophatological analysis 

confi rmed acanthomatous epulis. One week after the surgery, the owner returned describing a dog’s good 

postoperative recovery, feeding without diffi culty and apparent pain, no evidence of face deformity were 

visible and he was totally satisfi ed with the result of the procedure. One month after the surgery, the dog 

returned for the accomplishment of an x-ray for control of the bone regeneration, where it disclosed the be-

ginning of the incorporation of the graft. Nine months after the surgery no signal of imperfection of the im-

plantation, nor of tumoral return was noticed. The titanium plates of human manufacture have shown to be 

adaptable and applicable in dogs. Ilíaca crest graft was feasible and effective for the reconstruction of the im-

perfection provoked for the mandibulectomy. Through this case, we can observe that the tumoral removed 

of the épulis acantomatoso was not effi cient, occurring the return of the tumor in 3 months and needing 

new surgical intervention. The mandibular reconstruction supplied a good stability of the jaw, with no dem-

onstration of malocclusion, instability and with no diffi culties in apprehending foods. Such procedure could 

be an option for a better return of the dog’s functional and a greater satisfaction of the owner.
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Evaluation of cox-2 expression in canine mammary gland 
carcinomas – correlation with survival time. [Avaliação da 
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G. E. Lavalle, A. C. Bertagnolli, W. L. F. Tavares, M. X. Silva, G. D. Cassali

Laboratório de Patologia Comparada – Depto. Patologia Geral – ICB/UFMG



87 Conference Proceedings

Journal compilation © 2009 Blackwell Publishing Ltd, Veterinary and Comparative Oncology, 7, 1, 80–97

Introduction: Mammary tumors are one of the most common neoplasias in female dogs and 50% of 

them are malignant tumors.4,6 Prognosis is directly related to factors such as: tumor size, lymph node’s 

involvement, presence of distant metastasis, histological type, histological graduation, nuclear differentia-

tion grade and invasiveness grade. New prognosis and predictive markers have been assessed. Cyclooxi-

genase-2 (Cox-2) is an inductive enzyme that interferes with tumor development and angiogenesis. 

Carcinomas with increased Cox-2 expression have been related to worse prognosis.1,2 The aim of this 

study is to evaluate the Cox-2 expression in canine mammary gland carcinomas (ductal and metaplastic), 

correlating to the animal’s survival time.

 Materials and methods:  The histological diagnosis was performed in HE stained sections, according to 

Misdorp et al. (1999).6 46 cases of malignant neoplasias were evaluated, 27 were mixed tumor carcinomas 

(metaplastic carcinomas/matrix-producing carcinomas), 11 were tubular carcinomas and eight, solid car-

cinomas (ductal carcinomas). These samples were selected to immunohistochemistry assessment and sur-

vival time analysis. Human classifi cation and criteria were used to permit comparison between the species. 

Immunohistochemistry assessment: primary anti Cox-2 antibody. Analysis of Cox-2 expression in tumoral 

cells. The positivity to Cox-2 was indicated by the presence of cytoplasmatic staining. The number of Cox-2 

positive cells was evaluated semi-quantitatively with the distribution score defi ned by the estimative of 

positive cells percentage in fi ve fi elds, 400×, varying from 1 to 4. For the staining intensity, values from 0 to 

3 were attributed. Distribution scores and intensity were multiplied in order to obtain the total score, which 

varied from 0 to 12. The survival time was defi ned (days) as the period between the surgical removal and 

the date of death caused by the neoplastic process. The animals whose deaths were caused by any other rea-

sons were considered censured. For Cox-2 expression, there was a variation from 0 to 12 as described 

before. The animals were divided in two groups: 1 = score from 0 to 5, and 2 = score from 6 to 12.

Results: We observed that patients with Cox-2 score varying from 0 to 5 show longer survival time than 

those with Cox-2 score varying from 6 to 12 (P = 0.01). Millanta et al. (2006)1 demonstrates high correla-

tion between Cox-2 expression and prognostic factors like histological graduation and HER-2 expression 

in canine mammary tumors, suggesting also an increased Cox-2 expression related to worse prognosis.

Discussion and conclusion: Ductal carcinomas present more Cox-2 expression than metaplastic carcino-

mas and also a shorter survival time. Consequently, carcinomas with increased Cox-2 expression are 

related to worse prognosis, suggesting that the use of Cox-2 inhibitors could be an alternative for the 

treatment and control of advanced neoplastic mammary disease in bitches.

Keywords: Cox-2, Female dog, mammary tumor, survival time
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Infi ltrative lipoma in dog hind leg: case report. [Lipoma 
infi ltrativo em membro pélvico de cão. Relato de caso]
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Introduction: Infi ltrative lipomas are considered to be a clinically and pathologically separate category of 

lipomas and liposarcomas.1 These tumors have been described in cats, dogs, horses and humans.2 In dogs, 

they develop more in females and are not associated with increased body fat. They are considered benign, 

with well-differentiated adipocytes that rarely cause metastases. However, infi ltrative lipomas may invade 

the adjacent musculature, fasciae, nerves, myocardium, joint capsules, periosteum and bones.1

 Materials and methods:  A 5-year-old female dog of American Pit Bull breed weighing 28.1 kg was 

attended at “Governador Laudo Natel” Veterinary Hospital, FCAV, UNESP, Jaboticabal. The dog pre-

sented generalized swelling of the right hind leg and right perineal region, but without clinical evidence of 

neurological or orthopedic dysfunction. No abnormalities were seen on hematological and biochemical 

tests. Radiography showed increased soft tissue in the femoral region. Cytological preparations were 

blood-rich and permeated with a notable fatty component. Histopathological examination showed adi-

pocytes of benign appearance, but surgical amputation was indicated after claudication and dyschezia 

started later on. After amputation, routine postoperative treatment was administered and the material 

was sent for a new histopathological evaluation. It was concluded from this evaluation that it was a case 

of infi ltrative lipoma. The animal was discharged 10 days after the operation.

Discussion and conclusion: The expansive growth of the tumor in the hind leg was extremely aggressive. 

There was muscle fi ber invasion and lymph and blood vessel compression, with consequent edema in the 

limb. Although the biopsy result showed that it was a benign tumor, amputation of the animal’s limb was 

necessary because a condition of claudication started. There have been cases of hemiparesis caused by 

infi ltrative lipomas that affected the cervical vertebrae in dogs.2 Metastases from infi ltrative lipomas are 

considered rare. Because of the infi ltrative nature of this tumor, the surgical margins are usually involved, 

thus leading to a high recurrence rate.1,3 Bergman (1994) reported recurrence in 36% of the cases diag-

nosed with infi ltrative lipoma. This neoplasia of benign appearance needs to be morphologically differen-

tiated from other lipomas.

Keywords: amputation, dog, infi ltrative lipoma
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PGE2 expression in canine mast cell tumor. [Expressão de PGE2 
em mastocitomas cutâneos caninos]

P. Pinczowski, R. Torres Neto, C. Calderon, R. Laufer Amorim

Faculdade de Medicina Veterinária e Zootecia, Departamento de Clínica Veterinária, UNESP, Botucatu

Introduction: Mast cell tumor (MCT) is the most common cutaneous tumor in the dog. No gender pre-

dilection has been reported, and occurs most often in English Bulldog, English Bull Terrier, Boxer and 

Boston Terrier1 MCT biological behavior is variable. It can be cured by surgical excision or be a metastatic 

disease.1 The biologic behavior of these tumors is highly dependent on tumor grade.2 In the last two 

decades, some studies have shown the conection between cancer progression and the arachidonic acid 

metabolites.3 Cyclooxygenase-2 (COX-2), one of the enzymes responsable for the conversion of the ara-

chidonic acid into prostaglandin, was preveouslly identifi ed in MCT, and it was statistically different in 

grades I and III tumors.4 Prostaglandin E2 (PGE2) deserves a considerable attention, due to its implica-

tion in carcinogenesis, tumor progression and metastasis. The aim of this study was to evaluate PGE2 

expression, by immunohistochemistry, in MCTs.

Material and methods: 53 MCTs were obtained from Veterinary Pathology Register Book, from College 

of Veterinary Medicine, FMVZ, Unesp, Botucatu, SP, Brazil. Criteria for MCT selection was 1) surgical 

excision as the only treatment modality; 2) paraffi n embeded tissue in adequate quantity; 3) medical his-

tory of each case including: age at diagnosis, sex, breed. New slides sections were cut and stained with HE 

and Toluidin Blue to confi rm the diagnosis and grade the tumors according to Patnaik et al. (1984).2 Im-

munohistochemistry technique was performed in sylanized slides using anti PGE2 primary antibody (Ox-

ford Biomedical Research, Clone PG31, Rochester Hills, MI, USA).Antigen retrieval was performed in 

10mM citrate buffer in a microwave oven at 750 W for 15 min. After rinsing in distilled water, endoge-

nous peroxidase was quenched by immersion in 3% hydrogen peroxide for 20 min, then incubated with 

the primary antibody (MABS) anti-PGE2, diluted 1:200 in a antibody dilution solution (Dako, Carpinye-

ria, CA, USA, S3022), for 18 h, at 4°C. The slides were incubated with the Envision Dual Link (Dako, 

Carpinyeria, CA, USA – K4065) for 1 h at room temperature.Visualization was achieved with 3,3™ 

diaminobenzidine tetrahydrocloride (DAB, Dako, Carpinyeria, CA, USA – K3468) then slides were rinsed 

and counterstained with hematoxylin, dehydrated in graded alcohol concentrations and xylene and 

mounted with Permount™. As a negative control, in one slide, primary antibody was replaced by rabbit 

immunoglobulin (Dako, Carpinyeria, CA, USA X0903). PGE2 expression was evaluated in all fi elds of 

each slide, with the aid of a analyzed computer system (Leica-Qwin, Leica, Wetzlar, Germany), composed 

of an optical microscope (Leica-DMR, Leica, Wetzlar, Germany) coupled to a digital camera (Leica -

DFC500, Leica, Wetzlar, Germany) that transfers the images to a computer. The frequency and intensity 

of positive cells were analyzed. The results obtained were compared and correlated with the MCTS grades 

using Tukey test, a P value less than 0.05 was considered signifi cant.

Results: 27% of the cases were mixed breed dogs, male (60%) and adult, with mean age of 8 years old. 

Nine tumors were grade I, 26 grade II and 18 grade III. The immunohistochemichal pattern for anti-PGE2 

primary antibody was difuse cytoplasmatic in all cases with differences in the staining intensity between 

the grades (less intensity in MCTs grade I than grade III). In grade I MCTs 2.11% of the cells were positive 
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for PGE2; 3.11% in grade II tumors and 3.39% in grade III, which was statistically different between 

grades I and III.

 Discussion and conclusions:  Most cases occured in mixed breed dogs. No gender predilection was ob-

served. In the present study, the higher labeling index for PGE2 occured in grade III MCTs, which dem-

onstrate the envolvement of this prostaglandine in more agressive tumors, as shown by Calderon, 2005,4 

where less differentiated tumores had more COX-2 expression than the others. PGE2 has a major role in 

neoplastic cell mutation, proliferation and apoptosis,3 as well as in immunosupression.3,5,6 Immunohis-

tochemistry technique, with anti-PGE2 primary antibody, can be a helpful tool in understanding the 

progression of mast cell tumors in dogs and it’s biological behaviour.

Keywords: dog, histopathological grade, mast cell tumor, PGE2
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T cell chronic lymphocytic leukemia/lymphoma associated with 
immune-mediated thrombocytopenia and absence of persistent 
leukocytosis. [Leucemia linfocítica crônica/linfoma de células T 
associada a trombocitopenia imuno-mediada e ausência de 
leucocitose periférica persistente]

L. F. N. Silva, R. N. Torres, C. C. M. Riani Costa, L. H. A. Machado, 
R. K. Takahira

Faculdade de Medicina Veterinária e Zootecnia, Unesp/Botucatu

Introduction: Autoimmune hematological diseases are commonly associated with neoplasia, but the 

pathogenic mechanisms are unknown.1–3 Immune-mediated thrombocytopenia (IMT) may be primary 

(idiopathic) or secondary to benign or malignant conditions, such as lymphoproliferative disorders, 

other neoplasias, and infectious and immune mediated diseases. All neoplasias may be associated to im-

mune mediated hematological disorders, but lymphoproliferative neoplasias are more often related with 

IMT.1
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 Case report:  A 9 years old mixed breed female dog was examined in May 2006 with anorexia, prostration, 

generalized lymphadenopathy and lymphocytosis (58 000/mL). The lymph node and bone marrow cyto-

logical examination revealed lymphoma and chronic lymphocytic leukemia (CLL), but the animal did not 

receive chemotherapy. In September 2007 the animal presented the same symptomatology, as well as a 

normocitic normochromic anemia, thrombocytopenia and absence of lymphocytosis. The anemia and 

thrombocytopenia persisted after doxycyclin treatment. Another bone marrow aspiration had confi rmed 

the CLL and revealed an ineffi cient erythropoiesis characterized by an early erythroid precursor increase 

and a mature erythroid decrease besides a megakaryocyte hyperplasia, suggesting a destructive autoim-

mune mechanism of erythroid precursors and platelets. Immunocytochemistry with CD3 (T lympho-

cytes) and CD79a (B lymphocytes) antibodies of lymph nodes and bone marrow were positive for CD3. 

The dog presented a clinical recovery and a normal CBC 25 days after immunosuppressive corticosteroid 

therapy. In January 2008 the animal was referred with moderate anemia and thrombocytopenia with 

response to a 30 days corticosteroid therapy. It was not observed lymphocytocis in any CBC.

 Discussion:  The major cause of thrombocytopenia in leukemia is myelophthisis. However, in this case, 

megakaryocyte hyperplasia and the response to corticosteroid therapy suggest an immune-mediated 

thrombocytopenia. The suggested autoimmune mechanisms are the autoantibody production by the 

neoplastic cells and the direct T cell cytotoxic effects. A prevalence of 5% of IMT in CLL was observed in 

humans and its presence represents a poor therapy response.6 T cell CLL/lymphoma origin is in agree-

ment with the literature, which has been reported that most CLL in dogs has a T cell origin.5 Nevertheless, 

most of the leukemia reports related with lymphoma are acute lymphoblastic leukemia and are usually 

associated with a persistent lymphocytosis.7 This dog had incontestable CLL features in bone marrow as-

pirates (small and mature lymphocytes), but the animal had presented just a single lymphocytosis epi-

sode, despite of the lymphoadenopathy and the bone marrow infi ltration. In humans the stabilization in 

lymphocytes counts may occur in untreated patients.2

 Conclusion:  These results demonstrate the importance of bone marrow evaluation in leukemia diagno-

sis, as well as in the immune-mediated hematological diseases associate with neoplasia.

Keywords: chronic leukemia, immune-mediated, lymphocytosis, thrombocytopenia
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Assessment of angiogenesis in solid ehrlich tumor, under effect 
of k1-3 protein. [Avaliação da angiogênese no Tumor sólido de 
Ehrlich sob efeito da Proteína K1-3]

C. M. Souza1, E. Ferreira1,2, M. A. N. D. Ferreira1, J. L. Pesquero1,
G. D. Cassali
1Laboratório de Patologia Comparada - Universidade Federal de Minas Gerais, ICB, 2Fundação Comunitária 
de Ensino Superior de Itabira

Introduction: Angiogenesis is characterized by the sprouting of new blood vessels from preexisting post-

capillaries venules.1,2 The growth of solid tumors, as well as its ability to produce metastases is dependent 

on the angiogenic process.1 The vascular development is modulated by pro-angiogenic and angiostatic 

substances. Tumor angiogenesis is induced directly by malignant cells and indirectly and to a lesser degree 

by infl ammatory cells recruited by the tumor.4 Studies have shown that the gene encoding the angiostatin, 

the K1-3 segment of the human plasminogen, is able to inhibit the angiogenic activity associated with the 

development of cancer.3 This paper aims to assess the effect of K1-3 protein in the angiogenesis of Ehrlich 

tumor.

 Methods:  To carry out this study the solid tumor was obtained from cells of the ascites fl uid of Ehrlich 

tumor re-suspended in physiological saline to give 2.5 × 106 cells in 50 µµL.2 These were injected subcu-

taneously in the right walking pads of 20 Swiss mice. These animals were separated into two groups 

(n = 10). They were treated with K1-3 protein 4.5 µg/mL/animal, injected intraperitoneally, at intervals of 

48 h for 10 consecutive days. Animals from the control group received saline. At the end of the experi-

ment the mice were killed, the tumors removed, fragments weighed and homogenized to determine spec-

trophotometrically hemoglobin (Hb) concentration by method of Drabkin and Austin.1 This biochemical 

analysis has been a well established method to estimate vascular index in the tissue and has been used to 

quantify the angiogenesis process. The absorbance was measured in the tumor samples at 540 nm using 

ELISA plate reader and compared against a standard curve of hemoglobin. The content of hemoglobin in 

the tumor tissue was expressed as µg Hb per mg wet tissue. Tumor growth (weight, mg) was also evalu-

ated. Results are presented as mean ± S.E.M. comparisons between two groups were carried out using 

Student’s t-test for unpaired data. A P-value less that 0.05 was considered signifi cant.

Results: The experiments showed a signifi cant decrease in the curve of the growth Ehrlich tumor in the 

group treated when compared to control. The concentration of hemoglobin in the treated group 

(2.11 ± 0.96) was signifi cantly lower than in the control group (3.33 ± 0.87), P < 0.05.

Discussion and conclusion: Anti-tumor and anti-angiogenic activities of K1-3 protein were demon-

strated in solid Ehrlich tumor. Our results are in agreement with previous studies that described an im-

portant role of angiostatin in infl ammatory and tumor angiogenesis. These fi ndings suggest that the 

anti-angiogenic action of angiostatin may be determined by the K1-3 sequence. The inhibitory action of 

angiostatin in vascular neoformation is linked (associated) to the control of migration and proliferation 

of endothelial cells and induction of apoptosis in these cells. Further experiments are necessary to better 

understand the mechanisms of action of the K1-3 protein in the tumor growth and angiogenesis.

Keywords: angiogenesis, angiostatin, Ehrlich tumor, K1-3 segment of the human plasminogen, 

plasminogen
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Evaluation of dose and side effects of tamoxifen in female dogs. 
[Avaliação da dose e efeitos colaterais do tamoxifeno em 
cadelas]

W. L. F. Tavares, M. S. Figueiredo, A. G. Souza, A. C. Bertagnolli, 
G. E. Lavalle, G. Cavalcanti, G. D. Cassali

Laboratório de Patologia Comparada – Depto. Patologia Geral – ICB/UFMG

Introduction: Mammary tumors are the most frequent neoplasia in female dogs.2 Despite the importance 

and high frequency of mammary tumors in bitches, tumoral extirpations followed by ovariohysterectomy 

are the commonly utilized strategies for the animal’s treatment.3 However, it is estimated that approxi-

mately 48% of bitches die or they are euthanized after 1 year of surgical intervention.5 Therefore, it is evi-

dent that the adoption of low cost therapeutic alternatives is necessary in order to promote animal’s 

survival time enlargement and improvement of animal’s quality of life. The aim of this study is to evaluate 

the side effects of tamoxifen in female dogs, under human species criteria, and to minimize the side effects 

and to standardize the most adequate dose for the canine species.

 Materials and methods:  Healthy bitches with 20 kg medium weight, originated from the Zoonosis Con-

trol Center of Belo Horizonte/Brazil were utilized. Initially, the animals were submitted to quarantine, 

clinical examination,  Leishmania  serology, hemogram, biochemical analyses, hormonal dosage, vaginal 

cytology, abdominal ultrasonography, myelogram, and ophthalmological evaluations. The animals were 

randomly distributed in four treatment groups during 4 months: A) 5 intact bitches – 0.5 mg kg−1 day−1 

dose, B) 5 spayed bitches – 0.5 mg kg−1 day−1 dose, C) 5 intact bitches – 0.8 mg kg−1 day−1 dose, and 

D) 5 spayed bitches – 0.8 mg kg−1 day−1 dose. The drug assessment occurred every 10 days through 

complete clinical examination and other analyses that will be described in future studies.

Results: After 10 days of Tamoxifen administration, 100% (n = 20) of animals developed vulvar edema and 

35% (7), vaginal discharge. After 20 days of administration, one animal from group C developed profuse 

purulent sanguineous vaginal discharge and abdominal palpation sensitivity. The diagnosis of pyometra 

was confi rmed by abdominal ultrasonography. The animal was submitted to ovariohysterectomy and re-

moved from the study. After 30 days, the percentage of bitches with vaginal discharge rose to 89.5% (17), 

and 42.10% (8) also presented increased uterine volume on abdominal palpation. The ultrasonography ex-

amination revealed uterine horns with thick walls. After 80 days, 26% (5) of animals developed mammary 

gland alterations, such as palpable masses and secretion. One animal from group C died after 87 days of 

Tamoxifen administration and it was submitted to necropsy and histopathological evaluation. Vomiting, 

diarrhea and loss of appetite were observed rarely. Behavioral disturbances were revealed in isolated cases.
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Discussion and conclusion: Tamoxifen has contributed to breast cancer treatment in women for over 

30 years. As it presents reduced costs and fewer side effects than chemotherapy, Tamoxifen could also 

become an important tool to mammary tumor treatment in bitches. However, this study suggests caution 

in canine administration, once Tamoxifen induces life threatening side effects even in reduced doses, e.g. 

pyometra. We observed that the clinical signs are more intense when the drug administration is closer to 

the animal’s estrus. Therefore, Tamoxifen should be administered in spayed bitches mainly and every ani-

mal should be evaluated individually.

Keywords: dose, female dog, side effects, tamoxifen
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Pulmonary adenocarcinoma in a cow – case report. 
[Adenocarcinoma pulmonar em um bovino – relato de caso]

F. A. Vannucci1, R. Ecco1, A. M. Viott1, A. P. Almeida1, R. C. Leite2

I. M. Langohr3

1Department of Clinic and Surgery, Veterinary School, Federal University of Minas Gerais, Belo Horizonte, 
Brazil, 2Department of Preventive Veterinary Medicine, Veterinary School, Federal University of Minas 
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Introduction: Primary pulmonary neoplasms are an uncommon fi nding in domestic animals, with the 

exception of dogs and cats. In bovine, there have been rare reports of pulmonary blastoma, anaplastic 

small cell carcinoma, and bronchioloalveolar carcinoma. This study describes the gross and histopatho-

logic fi ndings of a pulmonary adenocarcinoma with intrathoracic metastases in a cow.

 Case report:  An adult Guzera cow with a history of dyspnea and subcutaneous edema died during the 

transport to the veterinary hospital. At necropsy, the subcutaneous tissue in the ventral cervical region was 

markedly edematous. The right superfi cial cervical lymph node was moderately enlarged. Copious amounts 

of serous fl uid fi lled the pericardial sac, and the thoracic and peritoneal cavities. The cranial lobe of the left 

lung was dark red and fi rm, with numerous 0.3–0.5 cm, white-yellowish foci that had a caseous center. 

Mediastinal lymph nodes were severely enlarged, fi rm, white-yellowish, and gritty when incised. Numerous 
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0.1–0.3 cm, white, fi rm nodules were scattered throughout the visceral and parietal pericardium. The liver 

was markedly enlarged and fi rm. The cut surface had an accentuated lobular pattern typical of a “nutmeg 

liver”. Sections of lung, mediastinal lymph node, and pericardium were collected for routine histopatho-

logic evaluation. Microscopically, the lung had large areas of caseous necrosis with central dystrophic 

mineralization surrounded by invasive pleomorphic neoplastic epithelial cells. These cells formed acinar 

structures with some intraluminal papillary projections, and were surrounded by abundant connective 

tissue stroma. The neoplastic cells had abundant pale eosinophilic and homogenous cytoplasm, variably 

sized nuclei, and multiple prominent nucleoli. In average, there were three mitotic fi gures per high power 

fi eld. Multifocal to coalescing lymphocytic aggregates and few remaining alveoli containing macrophages 

and multinucleate cells were present. The mediastinal lymph node was almost completely replaced by 

neoplastic tissue similar to that described in the lung. Nodules on the visceral and parietal pericardium 

were also neoplastic in nature. Histopathologic alterations were consistent with pulmonary adenocarci-

noma of the acinar type, with intrathoracic metastases to mediastinal lymph nodes and pericardial sac. 

Clinical signs had indicated primary cardiovascular disease as the main differential diagnosis. At necropsy, 

there were caseous nodules in the lung, mediastinal lymph nodes, and visceral and parietal pericardium 

strongly suggestive of tuberculoid granulomas. Histologic sections were submitted to Ziehl-Neelsen stain, 

but the result was negative. Death likely occurred due to congestive heart failure caused by progressive 

fl uid accumulation in the pericardial sac. The hydropericardium could have been associated with de-

creased lymphatic drainage in the region of the metastatic neoplastic growth, with excessive fl uid produc-

tion by irritated and infl amed serosal surfaces involved in the neoplastic process, or both.

 Conclusion:  No previous reports of pulmonary adenocarcinoma in cattle were found in Brazil. Addition-

ally, this case highlights the importance of histological examination in cases grossly suspected to be 

tuberculosis.

Keywords: cattle, intrathoracic metastasis, lung tumors, pathology, pulmonary adenocarcinoma

Fibrosarcoma with lipoblastic differentiation in a dog. 
[Fibrossarcoma com diferenciação lipoblástica em um cão]
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1Department of Veterinary Clinical and Surgery , Veterinary School, University of Minas Gerais, Belo 
Horizonte, MG, Brasil, Email: ecco@vet.ufmg.br, 2Department of Comparative Pathobiology, Purdue 
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Introduction: Fibrosarcomas are malignant tumors of fi broblast. This malignant neoplasm has variable 

presentation depending on species, age, site, and etiopathogenesis. Tumors with lipoblastic differentiation 

are very rare and most often encountered found in liposarcomas.

 Case report:  A skin mass of a male  Brazilian Fila  dog, located in the perineum, was sent to the Laboratory 

of Veterinary Pathology for histological analysis. The tumor was fi rm and range in size, 2,5 × 2,8 × 1,6 cm. 

The tumor had a gray-white appearance with mild reddish areas. Fragments of the mass were processed 

routinely for light microscopy using HE histochemical method. Immunohistochemistry was performed 

with anti-vimentin, anti-S100 protein and anti-actin smooth muscle antibodies. Microscopically, the neo-

plasm was composed of spindle and oval cells. The cells had large elongated to oval nuclei with 1–2 nucle-

oli. Nuclear chromatin was loose and anisokaryosis was marked. The neoplastic cells had an eosinophilic 
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cytoplasm and formed interweaved bundles or irregular nests. In some areas, there was a decrease in the 

number of cells and a loose myxomatous basophilic matrix. There were 3–4 mitotic fi gures per high mag-

nifi cation fi eld. sVariable numbers of mature and immature adipocytes were focally scattered throughout 

the lesion and intimately admixed with the spindle cell. Many of the adipocytic cells displayed cytoplasmic 

vacuoles that displaced the nuclei toward the periphery. Necrotic and hemorrhagic areas were commonly 

seen. The tumor cells were strongly marked for vimentin and not marked for S100 or actin smooth muscle 

including cells with lipoblastic appearance. Histological and immunohistochemical fi ndings allowed the 

diagnosis of a fi brosarcoma with lipoblastic differentiation.

 Discussion:  Poorly differentiated fi brosarcomas may be diffi cult to differentiate from a number of other 

mesenchymal tumors. In such cases, immunohistochemical staining is necessary to exclude other tumors 

by lack of immunoreactivity to antigens typical of other cell types. In our case, the strong staining for 

vimentin associated with lack of immunoreactivity to S100 and actin smooth muscle allowed the diagnos-

tic for fi brosarcoma. The occurrence of foci of aberrant differentiation in soft tissue neoplasm’s has been 

well documented in the literature and is often interpreted as a process of multidirectional differentiation, 

what possible happened in this case. It might be considered that fi broblast of adipose tissue can genetically 

maintain the ability to differentiate into preadipocytes and adipocytes. Then, the adipose precursor cell 

might be considered morphologically identical to the fi broblast. In addition, they may produce both col-

lagen fi bers and matrix. Lipofi bromatosus tumors occur in human, however has never was been reported 

in animals.

 Conclusion:  the morphological and immunohistochemical characteristic of the tumor, combined with is 

described in the literature, support the diagnosis of fi brosarcoma with lipoblastic differentiation.

Keywords: dog, fi brosarcoma, lipoblastic diferentattion, immunohistochemical

The interleukin-8 (IL-8) controversial role in canine mammary 
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Introduction: The expression study of the prognostic markers in mammary cancer has been consid-

ered an important work tool in diagnostic and research routine. The interleukin-8 is produced by 

an enormous variety of cells answering to different infl ammatory stimuli.1 Little is known about its 

expression, regulation and function in mammary neoplasias, in female dogs. Recent studies have been 

correlating the angiogenic and infl ammatory factors with the malignancy of tumors. This study inves-

tigated the correlation between the expression of the IL-8 gene and the prognosis of canine mammary 

neoplasias.

Material and methods: The immunohistochemical technique was performed using the anti-interleukin-8 

antibody (BD Pharmigen) by the Streptavidin Peroxidase technique. The Real Time PCR was perfomed 

using the 7500 Real-Time PCR System (Applied Biosystems).
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Results: There were 57 samples. The histopathological diagnosis showed 47 carcinomas, three sarcomas 

and three benign tumors. The immunohistochemical results showed 66% of the benign tumors with 

strong expression of IL-8 gene. The gene expression was measured by RT-PCR quantitatively in the tumor 

samples correlated with the normal sample pool, confi rming the sub-expression of this gene in 80.7% of 

the neoplastic mammary tissue. The analyzed results were submitted to statistical analysis using the Fisher 

test and the Analysis of Dependency.

Discussion and conclusion: The results obtained in this work were in disagreement with the consulted 

literature that refers this gene as a metastatic phenotype activator2,3 through the angiogenesis.4,5 With 

these fi ndings we can infer that the low expression of this gene in malignant mammary tumors suggests 

that this infl ammatory cytokine may have an important protector role in canine mammary neoplasia.

Keywords: canine mammary neoplasia, immunohistochemistry, interleukin-8, prognosis, real 

time–PCR
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