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ABSTRACT: Leishmaniasis represents a complex of chronic diseases with a broad geographic distribution and a high significance in public
health worldwide. The varied clinical signs in conjunction with the low sensitivity and specificity of canine visceral leishmaniasis (CVL)
detection methods make diagnosis of the disease complex. Among the several available laboratory tests, studies have suggested that the
detection of parasites in synovial fluid (SF) is a good auxiliary tool in the diagnosis of CVL. However, no study has evaluated the influence of
the clinical stage of CVL in the detection of Leishmania sp. in SF. This study aimed to evaluate the detection of Leishmania sp. amastigotes in
the SF of dogs at different stages of the disease. The negative control group (G1) comprised 12 dogs that tested negative for CVL. Thirty-six
other dogs, tested serologically positive for CVL, were divided into two groups: Group 2 (G2), which included animals at stage II of the disease
(moderate; n=18), and Group 3 (G3) included animals at stage III of the disease (severe; n=18). The analysis of SF revealed the presence of
parasites in six (33.3%) dogs from G2 and in 16 (88.9%) dogs from G3 (p=0.0437). The present research suggested that SF analysis is of high
value as a supplementary tool in the diagnosis of CVL. As a new finding, the present study also indicated that this test has a higher sensitivity
in animals presenting with more severe stage of the disease.
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Liquido sinovial como ferramenta diagnéstica auxiliar da leishmaniose
visceral canina em diferentes estadios

RESUMO: 4s leishmanioses representam um complexo de doengas de cardter cronico de alta importancia na saude publica mundial e com
distribui¢do geogrdfica ampla. A apresentag¢do clinica variada e a baixa sensibilidade e especificidade de alguns métodos para a detec¢ao
da doenga tornam complexo o diagnostico da leishmainiose visceral canina (LVC). Entre os diversos testes laboratoriais disponiveis, estudos
tem sugerido que a pesquisa de parasitos no liquido sinovial (LS) pode ser uma ferramenta auxiliar no diagnostico da LVC. Apesar disso,
inexistem estudos avaliando a relagdo entre o estdgio clinico da doenga e a detec¢do de Leishmania sp. no LS. Dessa forma, o presente
trabalho teve como objetivo avaliar a detec¢do de amastigotas de Leishmania sp. no LS de cdes acometidos por diferentes estadios da doenga.
Foram avaliados 48 cdes, sendo 12 negativos para LVC (grupo controle negativo, G1) e 36 soropositivos. O grupo 2 (doenga moderada, G2)
incluiu animais classificados no estadio Il da doenga, enquanto o grupo 3 (doenga grave, G3) abrangeu animais classificados em estadio 1.
Na andlise do liquido sinovial dos cdes, o parasito foi visualizado em seis (33,3%) cdes do G2 e 16 (88,9)% dos cdes de G3 (p=0.0437). O
presente trabalho sugere que a andlise do LS apresenta alto valor como ferramenta suplementar no diagnéstico da LVC. Em adi¢do, o presente
estudo indica, pela primeira vez, que o teste apresenta uma sensibilidade maior em animais que apresentam a forma grave da doenga.
Palavras-chave: calazar, Leishmania infantum, zoonoses.

Canine visceral leishmaniasis (CVL) is a
chronic zoonosis caused by intracellular protozoans
of the genus Leishmania and can be fatal if left
untreated (RIBEIRO et al., 2018). Leishmaniasis is
considered one of the most important protozoosis,
reported in 98 countries on five continents, with
more than 90% of the estimated 300,000 new cases
per year occurring in six countries, including Brazil
(WHO, 2010; WHO, 2014).

Dogs are considered the main reservoir
of amastigotes in urban areas and act as a source of

infection for vectors in the domestic environment
(MONTEIRO et al., 2005). Thus, for the control of
leishmaniasis in humans, an efficient method for CVL
diagnosis in dogs is necessary (VILAS et al., 2014).
However, the detection of CVL remains challenging.
CVL involves a wide range of clinical signs that
vary according to the stage of the disease and are
similar to those of several other common canine
diseases (NOLI & SARIDOMICHELAKIS, 2014).
Currently, serological methods [including lateral flow
tests, indirect immunofluorescence assay (IFAT),
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and enzyme-linked immunosorbent assay (ELISA)]
are the most common tests used routinely in clinical
settings and in the Brazilian CVL official control
program. However, several studies have shown that
the low sensitivity of these methods has a negative
impact on CVL surveillance and control (LOPES et
al., 2017; MENDONCA, et al., 2017).

Alternatively, direct diagnostic tests are
known to have a specificity close to 100% (NOLI &
SARIDOMICHELAKIS, 2014). The parasitological
methods are commonly based on the parasite’s
detectability in blood smears or lymph node, skin,
spleen, or bone morrow cytology (ALVAR etal., 2004;
NOLI & SARIDOMICHELAKIS, 2014). However,
collection of most of these specimens is not easy, and
the sensitivity of these tests can vary from 20% to
80% (SARIDOMICHELAKI et al., 2009, SOLANO-
GALLEGO et al., 2009, SILVA et al., 2014). One
interesting alternate option for the direct diagnosis
of Leishmania sp. is to investigate the cytology
of synovial fluid (SF), which is easy to collect and
much less invasive than most other commonly used
specimens (NOLI & SARIDOMICHELAKIS,
2014). Previous studies using SF have demonstrated
sensitivities between 23% and 64% (SILVA, 2009).
However, these studies have evaluated the presence
of the parasite in the SF in light of the known clinical
stage of the disease, resulting in a lack of clarity as to
whether this approach is applicable to the diagnosis
of CVL. This study aimed to evaluate the detection
of Leishmania sp. amastigotes in the SF of dogs at
different stages of the disease in the metropolitan area
of Belo Horizonte, Minas Gerais state, Brazil.

The project was submitted to the Federal
University of Minas Gerais Ethics Committee on the
Use of Animals (CEUA), and it was approved under
Protocol no. 371/2014. Forty-eight dogs aged 2-5
years, from either a private clinic (VetMaster, Belo
Horizonte) or the Zoonoses Control Center of Belo
Horizonte (CCZ-BH), were used in the present study.
These animals were sent for a complete general and
orthopedic clinical examination. In addition, a blood
sample was submitted for an immunochromatographic
test for the diagnosis of ehrlichiosis (Alere Erliquiose
Ac Test Kit). Animals with orthopedic alterations,
who were positive for ehrlichiosis, or with clinical
alterations suggestive of any other infectious diseases
were excluded from the study.

The animals were separated into three
groups. The control group (G1) consisted of 12
apparently healthy dogs that were serologically
negative for CVL in commercial IFAT and ELISA
tests. The other 36 dogs were serologically positive for

CVL in the ELISA and IFAT tests, with titers equal or
higher than 1/80. These animals were classified into
two groups according to the clinical signs observed
during the clinical examination as previously described
by SOLANO-GALLEGO et al. (2011). Group 2
(G2) included 18 animals in stage II of the disease
(moderate leishmaniosis), with the presence of at
least one of these clinical signs: lymphadenomegaly,
papular dermatitis, onychogrifosis, skin ulcerations,
weight loss and epistaxis. Group 3 (G3) included 18
animals in stage III (severe disease) with the presence
of the clinical signs described in G2 and at least one
of these additional clinical signs: vasculitis, arthritis,
uveitis, and glomerulonephritis.

Using a 3 ml syringe and a 25x7 needle,
500-700 pL of SF from the tarsal joints was
collected after trichotomy and antiseptic wash with
chlorhexidine at 2%. The tarsus was the site of choice
for the collection of SF because being a distal joint,
it is more easily affected by parasitic arthritis due to
hemodynamic factors (SILVA, 2009). The collected
specimen was stored in microtubes with and without
EDTA at 4°C. The SF analysis included the direct
investigation of intra and extracellular protozoa using
a microscope under the immersion objective.

All animals from Gl were negative in
the parasitological analysis of SF (Table 1). Among
the 36 symptomatic animals investigated (18 from
G2 and 18 from G3), 22 (61.1%) tested positive
for Leishmania sp. in the SF. These results are in
accordance with previous studies that reported a
sensitivity between 23% and 64% when using SF
to diagnose CVL (SILVA, 2009). Interestingly,
Fisher’s exact test revealed that dogs in stage 3
of the disease are more likely to test positive for
Leishmania sp. in analysis of the SF (Table 1;
p=0.0437). Together, these results suggested that the
parasitological analysis of SF is not a good option as
a single test to diagnose CVL due to its low negative
predictive value. However, the test seems suitable as
an auxiliary tool in the parasitological diagnosis of
CVL in symptomatic dogs.

Notably, amastigotes in neutrophil and
macrophage cytoplasm were the most common form
observed in the present study and were detected in
16 CVL-positive animals. Free amastigotes were
also reported in combination with amastigotes in the
neutrophil and macrophage cytoplasm in two dogs,
both in group 3 (severe disease). This finding is in
accordance with that of previous studies that reported
Leishmania sp. amastigotes in the cytoplasm of
mononuclear and neutrophil cells as the most common
form observed during parasitological evaluations of
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Table 1 - Number of dogs positive for Leishmania sp. in the
synovial fluid of the control group (Gl) and in
dogs with CVL at stages II (G2) and III (G3).

Group
. Gl (n=12) G2 (n=18) G3 (n=18)
Detection n % n % %
Positive 0 0 6 333 16 88.9

dogs with CVL (SPRENG, 1993; BURACCO et al.,
1997; MCCONKEY et al., 2002).

According to NOLI &
SARIDOMICHELAKIS (2014), cytology is a
powerful diagnostic tool because of its low cost,
minimal requirements for technical equipment, fast
availability of test results, and absolute specificity. On
the contrary, most studies using cytology methods did
not report the clinical status of the dogs tested; hence,
the influence of the disease stage in this technique
remains unknown (SARIDOMICHELAKIS et al.,
2005; SARIDOMICHELAKIS, 2009; NOLI &
SARIDOMICHELAKIS, 2014). In this context,
the present study confirms that the parasitological
analysis of SF is a method with a high positive
predictive value to diagnose CVL, and it is a good
option to easily confirm the disease in symptomatic
dogs in clinics or veterinary hospitals.

In conclusion, this is the first study
evaluating the association of the clinical stage of
CVL with the likelihood of positive results in the
parasitological analysis of SF. The method presented
here demonstrated efficacy for the diagnosis of CVL
in symptomatic dogs, mainly in animals presenting
severe clinical conditions. Because the method is
inexpensive and easy to perform and provides results
in few minutes, it is a suitable diagnostic tool that can
be employed by clinics or veterinary hospitals.
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