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ABSTRACT: Visceral leishmaniasis is a zoonotic disease caused by parasites of the 
Leishmania genus. Dog is the major source of infection to man, especially in urban 
areas. The authors report a case of visceral leishmaniasis in a pit bull female dog 
from Bocaina, São Paulo, Brazil. The animal presented clinical signs compatible with 
leishmaniasis, including skin lesions in the body and partial damage of the external 
ears. The indirect fluorescent antibody test (IFAT) demonstrated a titer of 1280, and 
promastigote forms of Leishmania sp were isolated by the culture of bone marrow 
puncture. Cytological analysis of the lymph node and smear of the bone marrow 
puncture revealed macrophages containing amastigote forms of Leishmania sp in 
their inner region. The test of Polymerase Chain Reaction (PCR) utilized the primers 
LINR4 and LIN19, which amplify 720 base pairs, specific for Leishmania sp. The 
authors discuss the importance of techniques for a quick and precise diagnosis to 
this serious zoonosis with great impact in animal and public health. 
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1 - Clinical presentation of the dog. (logo  .wmv, logo .swf) 
 
2 - Pre-scapular lymph node puncture. (logo  .wmv, logo .swf) 
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4 - Promastigote forms isolation in liver infusion tryptose (LIT) medium. (logo  .wmv, 
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INTRODUCTION 
Visceral Leishmaniasis is a zoonotic disease caused by Leishmania chagasi / 

Leishmania infantum, and the major means of parasite transmission to man and 

other mammalian hosts is the bite of phlebotomine sandflies of the genera 

Phlebotomus or Lutzomyia. Lutzomyia longipalpis is the major transmitter of L. 

chagasi in Brazil (10). The disease is endemic in America, as well as in European 

and Asiatic countries (13, 19), and new areas of infection dissemination are being 

identified (6, 21). The fact that dogs are the main urban reservoir of L. chagasi makes 

canine visceral leishmaniasis not only a serious problem in veterinary medicine but 

also a severe and unsolved problem of public health. 

The disease occurrence in a certain area depends fundamentally on the presence of 

the susceptible vector and the equally susceptible host/reservoir. Originally, 

American Visceral Leishmaniasis had forest environment as its target, involving 

mainly wild animals and the Canidae (dogs, wolves, jackals, and foxes). However, 

changes in the environment, such as climatic alterations, deforestation, human 

migration from rural to peripheral urban areas, and the bad conditions of dwelling and 

hygiene, provided too much more cases of the disease. 

American Visceral Leishmaniasis has a wide geographic distribution. It is present in 

11 countries in South and Central America, including Brazil, where the areas of more 

prevalence are the Northeast and the Midwest. 

The first report on the occurrence of Canine Visceral Leishmaniasis in São Paulo 

State was in 1998 in Araçatuba (northwest region of the state) and it was diagnosed 

by the Pathology Service of the Veterinary Hospital, UNESP (14). Since then, the 

disease is being disseminated along Marechal Rondon Highway, and in Araçatuba 

region cases of canine transmission are already related in 40 municipalities (8). 

According to the Epidemiological Vigilance Center, from 1998 to December 2000, 29 

human cases of American Visceral Leishmaniasis were notified, with 24 cases in 

Araçatuba, two in Birigüi, one in Guararapes, and two in Valparaíso; all cities near 

Araçatuba. 

Domestic dogs are important protozoan reservoirs in nature, as well as foxes in the 

Northeast, Southeast and South of Central Brazil, acting as natural hosts and being 

responsible for the disease in savage environments. Clinical signs of the disease in 

dogs may vary from apparently healthy animals, with unapparent infections, to 

animals presenting different symptoms in several stages of the unapparent disease, 
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contributing to its dissemination in case of migration by individuals from endemic to 

non-endemic areas (3). Generally, symptomatic dogs present fever, anemia, skin 

lesions, edema, hypergammaglobulinemia, hepatosplenomegaly, and 

lymphadenopathy, among other signs (7, 18). 

Direct parasitologic diagnosis of leishmaniasis is the simplest and most utilized too. 

The essence of this diagnostic test is the observation of amastigote forms of 

Leishmania sp in the macrophages cytoplasm or in the intercellular space by 

histopathological analysis of the bone marrow smear or lymph node aspiration, which 

is previously fixed in methyl alcohol and then colored by the Giemsa method. 

Other broadly utilized parasitological method is the culture of peripheral blood or 

lymph node and bone marrow puncture material in a specific medium, such as the 

LIT (Liver Infusion Tryptose) medium, by incubation in a stove at 28-30ºC with 

evaluations made in a 1000X fiber optic microscope every 15 days for four months. 

Among the serological techniques, the indirect fluorescent antibody test (IFAT) is the 

most utilized. Its sensitivity ranges from 90% to 100% and the specificity is about 

80% for serum samples (12, 17). It is a sensitive technique, nevertheless, with cross 

reactions possibility, especially between Chagas’ disease and American Cutaneous 

Leishmaniasis (16). In the case of Visceral Leishmaniasis, high levels of serum 

antibodies are generally observed, approximately more than 1:80 for serum samples, 

and titers lower than this would need a new sample for confirmation by serology and 

other diagnostic methods (9). A suitable obtainment of the material for hemoculture 

or lymph node and bone marrow puncture to isolate the agent, including total asepsis 

in the laboratory, is very important; besides it will adjust to isolate promastigote forms 

without contamination, and diagnosis will be made quickly and adequately. The 

analysis of the bone marrow smear and lymph node puncture will be useful for 

researches on amastigote forms. 

The lack of sensitivity of anti-leishmanial antibodies may be demonstrated by IFAT, 

generally because of persistent antibodies or immunosupression, respectively. On 

the other side of time consumption in other diagnosis, such as blood culture and 

bone marrow and lymph node punctures, PCR is the most quick and reliable 

diagnostic test to this disease. However, this method can present some problems 

due to the genetic variability of different Leishmania strains or to PCR inhibition (15). 
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A case of Canine Visceral Leishmaniasis in a female dog from Bocaina (São Paulo), 

with isolation of Leishmania promastigote forms from the bone marrow aspirate is 

presented bellow. 

 

CASE REPORT 
A Pit Bull female dog, aged one year and two months, weighing 20.6 g, lived in Bauru 

until it was three months old and afterwards in Bocaina, São Paulo, Brazil. The 

animal presented weight loss, conjunctivitis, and nasal bleeding for two weeks, with 

several alopecia areas and intense exfoliation in the skin, muzzle and around the 

eyes, together with partial injury of the external ears (Figure 1 and Video 1), 

increased popliteal and pre-scapular lymph nodes, onychogryphosis and 

hepatosplenomegaly, normocytic and normochromic anemia, normal leucocytes with 

active monocytes and reactive lymphocytes, and high levels of creatinine and urea. 

Since the animal clinical presentation was compatible with leishmaniasis, serology 

was carried out by confirmation of suspicion. IFAT standardized by Camargo (4) was 

performed, and the animal presented a titer of 1280. Based on this result, 

immediately before euthanasia, the puncture of the right pre-scapular lymph node 

(Figure 2 and Video 2) was performed to study amastigote forms of Leishmania sp by 

aspirative cytology. Bone marrow puncture (Figure 3 and Video 3) was also 

performed at the iliac crest, and the obtained sample was inoculated in LIT (Liver 

Infusion Tryptose) medium and incubated in a stove at 28-30ºC. The lymph node 

aspirative cytologies, as well as the bone marrow aspirates, demonstrated several 

amastigote forms of Leishmania sp, such as amastigote nests, free in the intercellular 

space and in the macrophage cytoplasm (Figure 4). Leishmania sp was isolated from 

the bone marrow puncture after 13 days of incubation, and several promastigote 

forms, free and in rosette formation were visualized at a 1000X optical microscopy; 

the smears were stained by the Giemsa technique (Figure 5 and Video 4). 

The PCR test was also performed for Leishmania sp from the bone marrow aspirate 

culture, using LINR4 and LIN19 primers (2), producing 720 base pairs, specific for 

Leishmania sp (Figure 6). 
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Figure 1: Clinical presentation of the dog, with generalized skin lesions in the body 

and partial damage of the external ears. 

 

 

 

 
 

Figure 2: Puncture of the right pre-scapular lymph node 
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Figure 3: Puncture of the bone marrow 

 

 

 

 
 

Figure 4: Amastigote forms of Leishmania sp from bone marrow aspirate, stained by 

the Giemsa method (X1000). 
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Figure 5: Smear of promastigote forms in LIT culture, isolated from the bone marrow 

puncture after 13 days of incubation at 28-30ºC, stained by the Giemsa method 

(x1000). 
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Figure 6: Result of the amplification of fragments of the KDNA minicircle of 

Leishmania sp by Polymerase Chain Reaction (PCR), obtained from the bone 

marrow aspirate culture. Electrophoresis on 1.5% agarose gel stained with ethidium 

bromide showing a 720bp fragment derived from minicircles of Leishmania sp. P: 

molecular weight standard 100bp (100bp DNA ladder - Invitrogen®); 1: positive 

control (Leishmania chagasi strain); 2: positive sample for Leishmania sp; 3: 

extraction buffer (EB); 4: negative control (Mix-PCR). 
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DISCUSSION 
When the subject is Canine Visceral Leishmaniasis, the diagnosis, several times, is a 

serious problem to veterinary medicine. There are many clinical signs, from 

apparently healthy animals to oligosymptomatic animals, and this confounds 

professionals, leading them to think it is another disease. There are animals in severe 

stages of the disease with characteristic signs, as the case reported. However, there 

are cases in which the disease remains unapparent for a long time, representing a 

public health problem (10). 

Professionals and researchers need an appropriate, simple, sensitive, and specific 

method that leads to the diagnosis for not only the advanced cases, but also for the 

initial ones, oligosymptomatics and asymptomatics (1), because the recommendation 

is sacrifice in positive cases (Decree 51,838, on March 14 1963, article 9). 

The clinical presentation of the disease changes from asymptomatic, self-limited 

infection to fatal Visceral Leishmaniasis. Canine Visceral Leishmaniasis incubation 

period lasts from few months to several years, depending on the parasite virulence 

and the host genetic susceptibility, demonstrated in humans and, experimentally, in 

animals (20). Dog infection by sandflies is followed by an asymptomatic phase, with 

anti-Leishmania antibodies present. These asymptomatic dogs are divided into two 

categories: those susceptible to the disease, which will be symptomatic and will 

probably die, and those resistant to the parasite (5). 

Protozoan visualization may be possible from biopsia material or lymph node, bone 

marrow, liver or spleen puncture. The obtained material is used to make smear of 

digital impression in slides, histology, culture medium isolation or laboratory 

experimental animals inoculation. The specificity of these methods is 100% but 

sensitivity is variable, because protozoan distribution is not equal in the same tissue 

(10). The highest sensitivity (98%) is reached when spleen puncture is utilized (11). 

The Indirect Fluorescent Antibody Test (IFAT), indicated by the Ministry of Health for 

diagnosis and epidemiologic Canine Visceral Leishmaniasis inquest, presents high 

sensitivity (90-100%) and specificity of 80% to serum samples. Besides, it is known 

that identification of false-positive individuals in the IFAT test is due to cross reactions 

between Visceral Leishmaniasis and other two very important zoonosis: American 

Cutaneous Leishmaniasis and Chagas’ disease (1). 

DNA detection may be performed too, and in the case reported, bone marrow 

puncture was subjected to PCR for Leishmania sp detection. This test allows the 
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identification and selective amplification of the parasite kinetoplast DNA. 

Unfortunately, there are many limitations in using this method in epidemiologic 

investigation due to the costs, reagents availability, equipments, and little adaptability 

of the test in the field (22); moreover, it is not always available to routine diagnoses. 

In conclusion, Canine Visceral Leishmaniasis diagnosis is indispensable, due not 

only to the public health impact the disease represents, but also to the need of 

establishing precise and quick diagnostic methods when we have oligosymptomatic 

and asymptomatic dogs, which represent extremely important reservoirs in the 

epidemiologic cycle of this zoonosis. 
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