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Detection of Leishmania infantum amastigotes in neutrophil
from peripheral blood in a naturally infected dog
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Abstract

Canine visceral leishmaniasis (CVL) is a zoonotic disease of high lethality caused by Leishmania infantum in the
Americas. In the infected dog, the amastigotes are scarce in blood, especially in the late phase of the disease.
This study aimed to report a rare case of L. infantum amastigotes found in neutrophils from peripheral blood of
a naturally infected dog in terminal phase of CVL, also describing its clinical status before and after treatment
with miltefosine 2%. The dog, which presented as polysymptomatic and with classical signs and symptoms of CVL
was submitted to the following tests: Dual Path Platform (DPP) rapid test, ELISA and parasitological examination
of peripheral blood. Hematological and biochemical parameters were obtained before and after treatment.
All diagnostic tests were positive for CVL. The identification of L. infantum amastigotes inside neutrophils from
peripheral blood was confirmed through microscopy, and the species was confirmed by molecular analysis. At
the end of the treatment, peripheral parasitemia was not detected, and improvements were observed in clinical
and laboratorial parameters. Finally, this atypical finding can be used as example to raise discussions about the
real immunological role of neutrophils in late phases of CVL and its clinical/therapeutic implications.
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Resumo

A leishmaniose visceral canina (LVC) é uma doenca zoondtica de alta letalidade causada por Leishmania infantum
nas Américas. No cdo infectado, as formas amastigotas sdo escassas no sangue, principalmente na fase tardia
da doenca. Este estudo teve como objetivo relatar um caso raro de amastigotas de L. infantum encontradas em
neutrofilos do sangue periférico de um cdo naturalmente infectado e terminal da LVC descrevendo também seu
estado clinico antes e apds o tratamento com miltefosina a 2%. O cdo, que se apresentou como polissintomatico
e com sinais e sintomas classicos da LVC, foi submetido aos seguintes testes: teste rapido Dual Path Platform
(DPP), ELISA e exame parasitolégico de sangue periférico. Os parametros hematolédgicos e bioquimicos foram
obtidos antes e ap6s o tratamento. Todos os testes diagnésticos foram positivos para LVC. A identificacdo de
formas amastigotas de L. infantum, dentro de neutréfilos do sangue periférico foi confirmada por microscopia, e
a espécie foi confirmada por andlise molecular. Ao final do tratamento, ndo foi detectada parasitemia periférica,
observando-se melhora dos parametros clinicos e laboratoriais. Por fim, esse achado atipico pode ser usado
como exemplo para levantar discuss@es sobre o real papel imunolégico dos neutrdéfilos nas fases tardias da LVC
e suas implicagdes clinicas/terapéuticas.
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Arare case of L. infantum in neutrophils

Canine visceral leishmaniasis (CVL) is a zoonotic parasitic disease caused by Leishmania infantum which is
initially phagocytized by neutrophils, and then by monocytes and macrophages, the latter being used as the
host cell (Pereira et al., 2019). It is transmitted by female phlebotomine sand flies, which are infected after a
blood meal, primarily in animals (Ribeiro et al., 2018). polymorphonuclear neutrophils are indispensable in the
initial phase of infection, as they are able to eliminate the parasite by phagocytosis, through the generation
of oxidative burst and extrusion of extracellular traps (Venuprasad et al., 2003; Wardini et al., 2019). At the
same time, it is well discussed in literature that these cells are also associated with the establishment of the
infection, since parasites developed mechanisms to circumvent the defense strategies elicited by neutrophils
(Almeida et al., 2013; Wardini et al., 2019). In this context, neutrophils are not commonly involved in the late
phase of L. infantum infection, being related to the acute inflammatory response observed in the early phase
of the disease (Hurrell et al., 2016). In veterinary medicine, parasites were rarely detected in blood smears and
CVL parasitemia is uncommon and even transitory (Giudice & Passantino, 2011). The verification of neutrophils
filled with amastigotes in the peripheral blood is very unusual, and even more difficult to visualize if the dog
is in terminal CVL. This study aimed to report a rare case of L. infantum amastigotes found in neutrophils from
peripheral blood of a naturally infected dog in terminal phase of CVL, also describing its clinical status before
and after treatment with miltefosine 2%.

A 2-year-old, female dog, mongrel, weighing 10.8 kg, was attended at the Clinical School of Veterinary Medicine
of the Cesmac University Center, in Maceio, Alagoas state. The dog had a history of diarrhea, vomiting, apathy
and increased abdominal volume. From physical examinations, the following clinical signs were observed:
hepatosplenomegaly, onychogryphosis, anorexia and abdominal pain.

The following complementary laboratory tests were requested: complete blood count (CBC), biochemistry and
ultrasonography, and as diagnostic methods for L. infantum, immunochromatographic rapid test Dual Path Platform
(TR-DPP® Bio-Maguinhos/FIOCRUZ, Rio de Janeiro, RJ, BR), Enzyme-Linked Immunosorbent Assay (ELISA) (EIE-LVC
Bio-Manguinhos/FIOCRUZ, Rio de Janeiro, R}, BR) and parasitological examination based on the search for parasites
in stained smears, using an optical microscope (1,000x magnification). The real-time quantitative Polymerase
Chain Reaction (qPCR) was performed using the LINF 1B system, which detects a 132 base pairs fragment of the
kinetoplast DNA (kDNA) from Leishmania donovani Complex. The L. infantum genomic DNA standard curve (from
1.10°%fg to 1 fg; dilution factor: 10) and the negative control (sample without DNA) were used as previously described
by Paiva-Cavalcanti et al. (2009).

The sample was reactive for TR-DPP® and ELISA with a cutoff of 0.371. In the tests for parasitological diagnosis
by blood smear, numerous amastigotes of L. infantum were observed parasitizing neutrophils (Figure 1) and with
high parasite load in gPCR, with 220,359.94 fg of parasite DNA (Figure 2).

Rouleaux and target cells, metarubricytes, normocytic normochromic anemia (Erythrocytes: 2.52 million/mms3;
Hemoglobin: 5.1g/dL; Hematocrit 16.5%; MCV: 66u3 MCHC 30.6g/dL) leucopenia (Leukocytes 4.700 mil/mm?);
thrombocytopenia (Platelets 57.960 mil/mm?), and elevated protein (Total proteins 10,2g/dL) were verified. In the
biochemical analyses the following alterations were observed: hypercreatinemia, hyperuricemia, hypoalbuminemia,
increased Alkaline phosphatase (ALP) and increased alanine transaminase (ALT) (Table 1). Ultrasound images
demonstrated hepatosplenomegaly.

Figure 1. Leishmania infantum amastigotes found inside neutrophils from peripheral blood smears of a dog.
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Figure 2. Detection of Leishmania infantum DNA by qPCR in peripheral blood from a dog. (A) Amplification curve in logarithmic

scale; (B) Melting curve obtained from the positive sample, showing a melting temperature of approximately 81°C. NTC: No
Template Control.

Table 1. Biochemical exams done before after the treatment of a dog with 2% miltefosine.

Treatment
Biochemical Parameters Reference Values
Before After
Alanine aminotransferase (ALT) (Ul L) 298 36 7.0-92.0
Creatinine (mg/dL) 2.02 2.67 0.5-1.6
Alkaline phosphatase (ALP) (Ul L") 350.1 162.7 10.0-160.0
Urea (mg/dL) 111 272 10.0 - 60.0
Total proteins (g/dL) 7.7 9.3 6-8
Albumin (g/dL) 1.1 1.1 23-38
Globulins (g/dL) 6.6 8.2 24-48

This study was approved by the Animal Use Ethics Committee of Cesmac University Center with number 13A.2018.
The guardian of the dog signed the free and informed consent term.

The dog was submitted to treatment with 2% miltefosine for 28 days and monitored during this period. As
adjuvant therapy, a single dose of metoclopramide 0.3 mg/kg intramuscular was administered. At the end of the
treatment, clinical improvementwas observed, including restoration of appetite, absence of vomiting and diarrhea.
There was no significant improvement in hematological parameters, with only a discrete increase in the number
of platelets (65.400 mil/mm3), leukocytes (12.000 mil/mm?), and neutrophils (86%). At the end of treatment, it was
possible to verify by biochemical analysis (ALT and ALP) a decrease in hepatic enzymes levels. However, as for

analytes related to renal function, increasing in urea and creatinine levels was verified, indicating greater renal
damage after treatment.

Previous studies have already described the presence of amastigotes in the peripheral blood. For example,
Santos et al. (2006) identified L. infantum amastigotes in peripheral blood and in synovial fluid of a dog, causing
splenomegaly and polyarthritis. Giudice & Passantino (2011), who studied 1,438 dogs, observed L. infantum
amastigotes in blood smear from only four (0.28%) animals. The authors related the presence of L. infantum
in peripheral blood of dogs with lethargy and anorexia in a severe state of the disease. Several hematological
alterations such as anemia, thrombocytopenia, neutrophilia and monocytosis, in addition to hepatosplenomegaly,
were present in the four animals. Such results corroborate with the present study regarding the clinical presentation
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observed in the final phase of the disease. The presence of L. infantum in mononuclear cells of the liver and spleen
may cause hypertrophy and hyperplasia of these organs (hepatosplenomegaly), and this can lead to important
hematological alterations (Honse et al., 2013).

The marked degree of hepatosplenomegaly indicates the terminal phase of the disease, with the presence
of amastigotes in the viscera and low parasitemia in peripheral blood (Brasil, 2014). he molecular test, however,
indicated a high parasitemia in the dog. The hepatosplenomegaly confirmed at clinical examination and in
ultrasound images, associated with peripheral parasitemia, may be consequence of the abundance of the
mononuclear phagocyte system (MPS), which is essential for long-term survival of the parasite (Giunchetti et al.,
2008; Saridomichelakis, 2009).

As previously commented, alterations in red and white blood cells were found in the dog. According to Reis et al.
(2006), severe anemia was observed in their study in 16 naturally infected, symptomatic dogs, with significant
decreases in the number of erythrocytes, hemoglobin, and hematocrit. Regarding white blood cells, a significant
decrease was observed significant decrease of all cellular subtypes, including leukocytes, monocytes, lymphocytes,
and eosinophils. Freitas et al. (2012) examined 68 symptomatic dogs with varying clinical severity. Were observed
changes in the red and white series: reductions in red blood cells (63%), hematocrit (72%), and hemoglobin (62%),
as well as leukocytosis (33%), neutropenia (28%) and thrombocytopenia (50%). Our findings corroborate with the
authors regarding the red and white series. All values obtained for the different hematological parameters are inside
the ranges found by Freitas et al. (2012). We observed a slight increase in the number of neutrophils. This finding is
in accordance with Paltrinieri et al. (2016), who considers the increase in neutrophils in the blood of infected dogs
a frequent finding. Thrombocytopenia was also observed, which is a characteristic of the final phase of CVL. This
observation corroborates with the findings of Terrazzano et al. (2006), who observed thrombocytopenia associated
with the severe state of a dog naturally infected with L. infantum. Hence, the alterations found in the hematological
examination before treatment are in accordance with a typical CVL in final phase, without eye-catching findings
which could be associated with the parasitized neutrophils found in peripheral blood.

As commented, the biochemical and hematological parameters were also examined after the therapeutical
scheme. In a study performed with naturally infected dogs, Santos et al. (2019) performed an analysis pre- and post-
treatment with miltefosine associated with allopurinol. Discrete difference was found in the red series with values
within the standard, however with variations that may be below the reference both before and after treatment.
These results are in line with ours. In relation to the renal function post-treatment, it was interesting to observe that
hematological levels of urea and creatinine increased, especially urea (from 111 to 272mg/dL) (Table 1). According
to Bianciardi et al. (2009) and Mir6 et al. (2009), miltefosine is not associated with renal injury in treated dogs.
Proverbio et al. (2016) verified that naturally infected dogs treated with miltefosine and allopurinol had proteinuria
reduction, and urine protein:creatinine (UPC) ratio also reduced significantly. It is important to consider secondary
causes that may have caused the increasing in urea and creatinine levels in blood, but this finding in a dog with
high parasitemia in final phase of the disease is an interesting topic to be further investigated. Complementary
exams such as urine assessment are pivotal.

Finally, the present study is an atypical case in which L. infantum amastigotes were found inside polymorphonuclear
neutrophils from the peripheral blood of a dog with late CVL. This is the first study in Brazil to describe such
uncommon finding, and it can be used as example to raise discussions about the real immunological role of
neutrophils in late phases of CVL and its clinical/therapeutic implications.
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