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Clinical, Hematological and Biochemical Profiles of Dogs with Leishmania infantum
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ABSTRACT

Background: Canine Visceral Leishmaniasis is a zoonosis affecting dogs worldwide. Its epidemiological importance is
observed in Brazil, wherein the largest number of cases originates in the Northeast Region of the country. The disease
is caused by the etiologic agent Leishmania chagasi (= infantum) and transmitted by an invertebrate form of sand fly of
the genus Lutzomia. Domestic dogs are one of the main reservoirs. The aim of this study was to use molecular analysis
to diagnose dogs naturally infected with Leishmania spp. in the city of Jequié, State of Bahia, Brazil, and to describe the
clinical signs, as well as the hematological and biochemical profiles associated with these cases.

Materials, Methods & Results: In the present study, 198 dogs underwent physical examination and had blood samples col-
lected for hematological, biochemical and PCR tests for Leishmania infantum. Two primers have been used for the molecu-
lar diagnostic technique (PCR): first, the ITS-1 specific to Leishmania species followed by the PCR-RFVL to identify the
genus; and second, the primer pair RV 1/RV2 specific to the Leishmania infantum species in all the samplesAmong the 198
samples collected, four animals tested positive for the Leishmania infantum via PCR, two of which were symptomatic and
two asymptomatic. Among the symptomatic animals, animal one presented with diffuse alopecia, ulcerated lesions on the
tip of the ears, ophthalmopathy, onychogryphosis, cachexia, anemia and neutrophilic leukocytosis, and animal two presented
with alopecia, pustules, crusting, diffusely-spread erythema, anemia, hyperproteinemia, thrombocytopenia and azotemia.
Among the two asymptomatic dogs, one animal had anemia, hyperproteinemia, thrombocytopenia, leukocytosis with neu-
trophilia, and azotemia; the other animal’s laboratory findings revealed hyperproteinemia and leukocytosis with neutrophilia.
Discussion: Although 48 animals presented clinical signs, as well as hematological and biochemical alterations commonly
reported in the available literature on Leishmaniasis, only two tested positive by PCR. This implies that a positive diagno-
sis for this pathology should not be given only based on nonspecific clinical and laboratory data. On the other hand, two
animals positive via PCR were asymptomatic, and could act as silent disseminators of the parasite in the region. Since the
region is considered endemic for the disease, many dogs may be in the chronic phase, with low parasitemia. The fact that
blood with low parasitemia was examined may have influenced the estimate of the ocurrence, as it is common knowledge
that in such cases the PCR can deliver a false-negative result due the low amount of DNA for amplification. The ideal
tissue should be obtained from the spleen, liver, lymph nodes or via bone marrow puncture. However, it was not possible
to collect this kind of tissue due to the need for general anesthesia, which is a limiting factor when the study is conducted
with domiciliated animals. Clinical signs found in positive animals involve different systems, due to the multisystemic
nature of the disease, and evaluation for differential diagnosis is essential to rule out other pathologies that lead to similar
changes, such as systemic lupus erythematosus, ehrlichiosis, and babesiosis, among others. Some of the hematologic changes
found in positive animals included: anemia, hyperproteinemia, leukocytosis; all of which are respectively correlated with
spinal cord dysfunction, splenic sequestration and hyperglobulinemia due to the intense immune response. We concluded
that the PCR enabled the identification of canine visceral leishmaniasis cases in the city of Jequié. However, our study did
not identify a relationship between the molecular positivity of dogs to Leishmania infantum and the clinical signs and the
hematologic and biochemical analysis of samples from suspected cases.
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INTRODUCTION

Visceral leishmaniasis is a disease caused by
protozoa of the Leishmania genus, and its main species
in Brazil include: L. infantum, L. chagasi, L. mexicana
and L. donovani [22]. These parasites are transmitted
both to animals and to humans through the bite of
dipteral insects of the genus: Phlebotomus sp. and
Lutzomia longipalpis [18].

The disease affects dogs worldwide and has
been observed and described in 12 Latin American
countries [4]. Its reporting has been mandatory in
Brazil since 1978, and its occurrence has been reported
across all geographic regions, with higher incidence
in the Northeast [16].

Dogs play a major role in the cycle of the parasi-
tes causing both human and canine visceral leishmania-
sis, and can be asymptomatic during the dormant phase
of infection. The main clinical signs associated with
the disease in dogs include: fever, anemia, weight loss,
cachexia, onychogryphosis, dermatitis, eye injuries,
bleeding disorders and neurological changes [2,21].

The definitive diagnosis can be established by pa-
rasitological, serological or molecular methods [2,17,22].

The increasing spread of visceral leishmaniasis
is mainly caused by the increase in urbanization in
recent years, especially as a particular result of defo-
restation and population migration [23]. The aim of this
study was to diagnose dogs with visceral leishmaniasis
in the city of Jequié, in the state of Bahia, which is
considered a municipality with high incidence of the
disease, and describe the clinical, hematological and
biochemical changes in positive animals.

MATERIALS AND METHODS

Municipality and animals

The city chosen for collection was the muni-
cipality of Jequié, located in the southwestern region
of the state of Bahia (13°51'4"S 40°4'52"W). The
area has a tropical, semi-arid climate, with an annual
average temperature of 23.3°C and an annual tempera-
ture range of 5.6°C; with annual rainfall index of 500
mm. The biome consists strictly of the Caatinga and
the Rainforest, within which live an estimated human
population of 151,895 inhabitants [10].

The animals were selected by convenience and
blood samples were collected from 198 semi-domiciled
dogs older than one year, from both genders with

no breed predisposition. The total estimated canine
population in the city of Jequié was used for sample
calculation, with a sampling error of 5% and estimated
prevalence of 20%.

Sample collection

Epidemiological and individual clinical data
were collected by means of a structured questionnaire.
After clinical evaluation, 8 mL of blood was collected
through jugular and cephalic vein puncture; 4 mL
thereof was packed in tubes with EDTA anticoagulant
for hematologic and molecular analysis, and 4 mL was
packed in tubes without anticoagulant and refrigerated
for the biochemical tests. All samples were forwarded
to the laboratory of clinical analyses and genetics at
the Veterinary Hospital of the State University of Santa
Cruz (UESC-VH).

Clinical signs regarded as compatible with
leishmaniasis included: fever, anemia, weight loss,
cachexia, hepatic and splenomegaly, dermatitis,
onychogryphosis, dermatitis, eye injuries, bleeding
disorders and neurological changes [2,21].

Hematological and biochemical tests

The hemogram was carried out in an automatic
veterinary hematology analyzer (ABC Vet®)!. Total
protein was estimated with the aid of a hand-held
refractometer. Staining was performed with the Fast
LB? Panoptic kit for the specific analysis of leukocytes,
and differentiated leucocyte count was carried out by
optical microscopy (Primo Star ZEISS®)* on a 100x
objective lens.

After the blood tests, the blood samples were
centrifuged. The white blood cells and the plasma were
then separated and frozen at -20°C.

The Labtest® kits were used for determination
of ALT, AST, blood urea nitrogen (BUN) and creati-
nine, and these were evaluated in semi-automatic bio-
chemical equipment (BioPlus 2000®)°. The reference
values used have been previously recommended by
other studies [11,12].

Polymerase Chain Reaction (PCR)

Total DNA extraction was performed on the
leukocyte layer using a specific kit (Genomic DNA
Purification Wizard®)®.

Two sets of primers were selected for ampli-
fication of the extracted DNA. The first was genera-
-specific for Leishmania spp. (LITSR/L58S) amplifies
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the ITS-1 region of ribosomal DNA, in which sub-
sequently the cut was made with restriction enzyme
Haelll, for subsequent identification of the species;
the second was specific to the Leishmania infantum
species (RV1/RV2).

Leishmania spp. PCR (genus-specific)

The protocol used for the amplification of
the ITS-1 region of ribosomal DNA was based on
the analysis of the ssU rRNA coding genes and 5.8S
rRNA, by primers: LITSR (sense) with sequence 5°
CTGGATCATTTTCCGATG 3’ and L5.8S (antisense)
with sequence 5 TGATACCACTTATCGCACTT 3°,
resulting in the amplification of a fragment of 300 to
350pb of the first reaction product [8].

Five microliters (uL) of DNA template was
used and added to a tube containing 0.2 uLL of Tag DNA
polymerase* at 2 uL for each initiator, 1x buffer contai-
ning MgCl, 2.5 pL, 1 pL of Mg, 1 uL. DNTP, DMSO
1.25 pL and 31.05 pL of ultrapure water. Amplification
conditions on the thermal cycler (Biocycler®)” inclu-
ded: initial denaturation at 95°C for 3 min, followed
by 35 cycles at 95°C for 40 s, 53°C for 50 s, and 72°C
for 50 s, with a final extension at 72°C for 7 min. The
final volume of the reaction remained at 50 pL. All
reactions were carried out using a positive (sample
positive for Leishmania, DNA provided by FIOCRUZ)
and a negative control (ultrapure water).

PCR-RFLP

The samples positive for Leishmania spp. were
subjected to analysis by PCR-RFLP, using restriction
enzyme Haelll, following the protocol of the Molecular
Procedures Manual [5]. Next, electrophoresis was per-
formed in 3% agarose gel in 1x TAE buffer, 70V, 150
mA for 1 h, and later stained with 5 ug/mL of SYBR®
Safe DNA Gel Stain?® to allow the use of an ultraviolet
transilluminator (LPIX, Loccus Biotechnology®)’ to
compare the bands generated in the electrophoresis.

PCR Leishmania infantum (species-specific)

The designed primers RV1 5" CTTTTCTGG-
TCCCGCGGGTAGG 3’ and RV2 5° CACCTGGCC-
TATTTTACACCA 3’ have been used, with expected
product of 145 pb [13].

The reaction for DNA amplification was per-
formed using 3 pL of DNA template and added to a
tube containing 0.2 uL. of Tag DNA polymerase* at 2
uL for each initiator, 1x buffer containing MgCl, 2.5

uL, 1 uL Mg, 1 uL DNTP and 13.3 pL of ultrapure
water. Amplification conditions on the thermal cycler
(Biocycler®)” included: initial denaturation at 95°C for
3 min, followed by 35 cycles at 95°C for 40 s, 59°C for
50 s, and 72°C for 50 s, with final extension at 72°C for
7 min. All the reactions were performed with a positive
(sample positive for Leishmania infantum provided by
FIOCRUZ) and a negative control (ultrapure water).

Electrophoresis

The results for both amplifications were
analyzed in agarose gel electrophoresis 2% in 1x TAE
buffer, subsequently stained with 4.5 ug/mL of SYBR®
Safe DNA Gel Stain® and viewed by means of an ultra-
violet transilluminator (LPIX, Loccus Biotechnology®)’.

Statistical analysis

The data were analyzed using descriptively
statistics.

RESULTS

Among the 198 dogs evaluated, 48 (24.2%)
animals showed clinical signs compatible with canine
visceral leishmaniasis, and the other 150 (75.8%) were
asymptomatic at the time of sample collection.

Among the 198 blood samples analyzed by
the two PCR techniques, four tested positive for
Leishmania infantum, two of them symptomatic and
two asymptomatic, one male and one female in each
group, which are described further below.

Regarding the clinical hematological signs of
the dogs which tested positive, animal one had diffuse
alopecia, ulcerated lesions on the tip of the ears (Figure
1), uveitis, onychogryphosis and cachexia. The animal
also showed anemia and neutrophilic leukocytosis.
Animal two presented alopecia, pustules, crusting,
diffusely spread erythema (Figure 2) and anemia,
hyperproteinemia, thrombocytopenia and azotemia.

In the two dogs that were asymptomatic
but tested positive via PCR, the hematological and
biochemical changes observed included: for animal
three - anemia, hyperproteinemia, thrombocytopenia,
neutrophilic leukocytosis and azotemia; and for animal
four - hyperproteinemia and neutrophilic leukocytosis.

DISCUSSION

The prevalence of canine visceral leishmania-
sis in the city of Jequié, state of Bahia, found in the
present study was 2%, compared to 20% found in a



S.M.A. Montargil, F.S. Carvalho, G.M.S. Oliveira, et al. 2018. Clinical, Hematological and Biochemical Profiles of Dogs

with Leishmania infantum.

Acta Scientiae Veterinariae. 46: 1548.

Figure 1. Animal one - PCR positive for Leishmania infantum showing ulcerated lesions on the tip of the ears (yellow arrow).

study carried out in 1996 using a sample of 1681 dogs
diagnosed by serology [19]. The diagnostic technique
chosen for this study was the PCR, a molecular tool
that has been widely used in research because it is
a technique with high effectiveness, sensitivity and
specificity [17]. A larger number of positive animals
is expected from other serological techniques when
compared to PCR, because in endemic regions such
as the one studied herein, most dogs are expected to
be in the chronic phase of the disease, reducing the
parasitic load in the blood, and thus reducing the
chances of detection by PCR. On the other hand, the
serological tests can have cross-reaction with other
pathogens such as Trypanosoma cruzi thus increasing
the number of positive cases [15].

In this study, blood collection was the method
chosen for PCR evaluation. It is known that splenic,
hepatic, spinal cord or lymph node samples are the most
suitable for PCR in endemic locations. However, this type
of collection requires general anesthesia and becomes a
limiting factor for the research field, since most of the
owners of the animals refuse this type of procedure [7].

Because the clinical signs for visceral leishma-
niasis are multisystemic and very variable, this study
shows that clinical diagnosis alone is insufficient for

Figure 2. Animal two - PCR positive for Leishmania infantum showing
prominence of the pelvic bones indicating cachexia (red arrow), alopecia
(yellow arrow), epidermal debris (scaling) on the examination table (blue
arrow) and pustules (white arrow).
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use as a default on leishmaniasis cases [3]. Therefore,
when the clinicians encounter a case of an animal
showing clinical signs compatible with this disease,
which may lead them to diagnosis they should request
specific tests before giving their final diagnosis. This
is true even when the case comes from regions that
are endemic for canine visceral leishmaniasis, since
further testing can permit the clinical to avoid prema-
turely discarding possible differential diagnoses such
as ehrlichiosis, babesiosis, skin diseases, among others
[14]. In endemic areas, even dogs that do not show
clinical signs can be positive and potential reservoirs
of the parasite. It is therefore necessary to always in-
clude complementary laboratory exams for a definitive
diagnosis, in addition to epidemiological evaluations
to review data.

All positive dogs showed hematological and
biochemical changes. The reduced red blood cell num-
bers to levels indicative of anemia occur mainly due
to spinal cord dysfunctions that occur in the presence
of parasitism by Leishmania. These spinal cord issues
cause decreased hematopoiesis, and the production of
immunosuppressive cytokines has also been reported
[1,20]. Hyperproteinemia is commonly observed in
cases of leishmaniasis due to the high production of
antibodies, and this change was observed in three of
the four positive animals [9].

Unlike the results found in this study, other
authors have reported a decrease in the number of leu-
kocytes, and have attributed this change to the intense
tropism and intracellular parasitism of leukocytes by
parasites, leading to the destruction of the cells, as well
as to an increase in the recruitment of white blood cells
by the spleen [1,21]. The neutrophilic leukocytosis
observed in this study suggests that these animals
were in a moment of intense cellular immune response
overriding the destruction of leucocytes, or perhaps
some other secondary active bacterial infection, such
as dermatitis with pustules in symptomatic animals.

On the other hand, as per the results of the bio-
chemical tests, only one animal testing positive for L.
infantum showed increased BUN. According to other
authors, renal involvement is rarely noticed - mostly
limited only to cases in which the disease is severe. In
these cases of immune-mediated glomerulopathy, the
damage is secondary to antigen-antibody deposition.
[6,22]. However, due to the age of this one animal with

elevated BUN (eight years), pre-existing age related
chronic renal disease cannot be ruled out.

In fact, the hematological and biochemical chan-
ges are nonspecific, and more specific examination is
essential, be it parasitological, serological or molecular.

The results of the present study are therefore
important: the animals that participated in this study
are semi-domiciled in neighborhoods on the outskirts
of the city where a high rate of occurrence of this
disease has been previously observed in the region;
moreover our results reinforce the important epide-
miological truth that asymptomatic, positive animals
are present in the canine population.

CONCLUSION

The city of Jequié has low occurrence of ani-
mals testing positive for Leishmania infantum using
PCR evaluation of the leukocytes separated from whole
blood samples.

It was not possible to establish a relationship
between the molecular positivity for Leishmania
infantum in dogs with the clinical signs and/or the
studied hematological and biochemical analysis, but
the presence of positive animals without clinical signs
must be emphasized.
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