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Resumo:

In this study, we detected Leishmania infantum infection in equines and evaluated hematological status. A total of 48 equines 
were selected between November and December 2016, from Uruguaiana, Rio Grande Do Sul, Brazil. All animals underwent 
general and dermatologic examinations and followed by blood samples collected to molecular diagnosis and hematological 
tests. Leishmania infantum was detected in two animals; the hematological analyses did not show statistical differences 
between the infected and non- infected groups. Although the infected horses showed slight alterations in the leukogram. The 
results may indicate that the equines were asymptomatic due to the absence of apparent clinical signs and the impossibility of 
relating hematological alterations between infected and non-infected groups.
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EQUINE INFECTION WITH LEISHMANIA SP: HEMATOLOGICAL STATUS 

 
1. INTRODUCTION  

 Leishmaniasis is an zoonotic disease distributed worldwide that has the 
potential to cause significant public health impacts. It has high lethality if untreated, 
as well as impossibility of vector eradication and, consequently, a proven tendency to 
expand (CEVS, 2011). In addition the disease affecting humans and dogs, wild and 
domestic mammals have already been identified with the infection in other regions, 
including the equines (ROQUE & JANSEN, 2014; MÜLLER et al., 2015).  
 Infection in horses, as well as in other species, may cause a variety of 
clinical manifestations (nodules, skin lesions) that may be spontaneously cured or 
show an immune response without apparent clinical signs, keeping the host 
asymptomatic making initial clinical evaluation and suspicion of infection difficult 
(KOEHLER et al., 2002; MÜLLER et. al., 2009 FEITOSA et al., 2012; SOARES et al., 
2013).  
 It is already clear that the infection can alter hematological and biochemical 
markers in dogs, however, the changes that can occur in horses are not elucidated. 
Therefore the objective of this study was to analyze the leukocyte pattern in horses 
infected with Leishmania infantum. 

 
 
2. METHODS  

 
The study was carried out in strict accordance with the recommendations in 

the Ethical Principles of the Brazilian College of Animal Experimentation. The 
protocol was approved by the Federal University of Pampa Ethics Committee on 
Animal Use (CEUA - UNIPAMPA) permit number: CEUA- 016/2016.  

Forty eight mixed-breed equines from an endemic region for visceral 
leishmaniasis was evaluated to determine hematological alterations in equine 
leishmaniasis.  

Blood samples from jugular venipuncture were used for molecular 
(conventional PCR) and hematological analyzes. DNA from blood samples was 
extracted using the technique by Sambroock et al., (1989). The DNA purified was 
submitted to PCR using primers for Leishmania that had been designed to amplify a 
145bp fragment of the conserved region of kDNA minicircles (ALMEIDA et al., 2013). 

The parameters evaluated in the Leukogram: white blood cell count (WBC), 
granulocytes (Neutrophils, Eosinophils, Basophils), lymphocytes and monocytes 
were performed by an automatic cell counter (Sysmex KX-21N) followed by 
differential count blade using the Giemsa method with the Panótico Rápido kit. 

The animals were separated into two groups (Leishmania infected Group and 
non-infected Group) according to the results obtained in the PCR for diagnosis of 
Leishmania sp. 

The values are expressed as mean ±SE for the Leishmania infected Group 
and the non-infected Group separately. The quantitative variables were submitted to 
the normality test and T Student Test was applied to normal distribution variables. 
Wilcoxon test was applied for comparison of two means when the variables remained 
non-parametric after transformation by Log (x + 1). Data were analyzed using the 



 

SPSS® for Windows computing program (Version 11.0), significance was set at p-
value <0.05. 

 
3. RESULTS AND DISCUSSION  

 
In this study the equine population was compound by 48 animals, 33 males 

and 15 females, with the average age 7.5 and 6.7 years old respectively. Detection of 
Leishmania infection by the molecular method of cPCR in peripheral blood samples 
resulted in 2/48 (4.16%) equine positive, through the amplification of kinetoplast DNA 
regions of the parasite. 

Statistical analysis performed on the leukogram data showed that the means 
of WBC values was increased in non-infected group in comparison with positive 
group. The granulocyte counts (neutrophil, eosinophil and basophil) and monocytes 
values were acceptable both groups, although the neutrophil rod showed an increase 
values in both groups. Lymphocytes were an increased value in Leishmania infantum 
positive equines in comparison with the non-infected ones. No significant difference 
occurred in leukogram analysis (Table 1). 

 
Table 01 ± Hematological profile in non-infected and infected equines with 

Leishmania infantum on PCR diagnostic technique. 

Parameters 
Samples 

 Infected Group Non-infected Group 
p- value 

(X±SE) (X±SE) 
WBC (103/µL) 12.5 ±3.11 12.8 ± 2.59 0.87 

Neutrophils Rod (µL) 125.00± 22.00 198.91± 20.47 0.43 

Neutrophils (µL) 5.441± 291.50 6.828± 287.45 0.32 

Eosinophils (µL) 669± 360 551.50± 44.03 0.74 

Basophilss (µL) 147± 147 84.98± 19.81 0.53 

Lymphocytes (µL) 5.566± 1.343 4.557± 242.94 0.33 

Monocytes (µL) 551.50±36.50 619.63±51.61 0.43 
Leucogram YDOXHV�H[SUHVVHG�DV�PHDQ×�×VWDQGDUG�HUURU. WBC: 5.500-12.500; Neutrophil Rods: 0-100; Neutrophils: 2.700-6.700; 

Eosinophil: 0-925; Basophil: 0-170; Lymphocytes: 1.500-5.500; Monocytes: 0-800; 

 
Several cases of equine cutaneous leishmaniosis caused by L. infantum had 

been described. There have been reports that horses had temporary clinical signs, 
which included nodules of variable size in sometimes covered by eroded or ulcerated 
epidermis(KOEHLER et al., 2002; ROLÃO et al., 2005; SOARES et al., 2013).  

In Brazil, there are few reports describing the hematological status of 
Leishmania infantum naturally infected horses. Interestingly, the cases described 
here were parasitized but the evaluation of hematological parameters did not present 
significant variations between the groups.  

Apparent lymphocytosis may be due to infection by Leishmania infatum or also 
by some type of stress caused to the animal. Several studies point to the importance 
of the role of lymphocytes cells in the immune response against leishmaniasis, CD8+ 
T cells are important for controlling infections caused by protozoa, due to their ability 
to lyse infected cells and stimulate cytokine production (PINELLI et al., 1995; 
MILLER et al., 2006; MARTIN et al., 2010). Assymtomatic Leishmania infected dogs 
showed an increase in lymphocytes CD8+ T cells with low Leishmania spp. burden, 
suggesting that high levels of CD8+ T cells may be the key to an effective immune 



 

response against the parasite, since the destruction of parasites is associated with a 
high number of lymphocytes (REIS et al., 2006).  
 

 
4. FINAL CONSIDERATIONS 

Although the infected horses showed slight alterations in the leukogram. The 
results may indicate that the equines were asymptomatic due to the absence of 
apparent clinical signs and the impossibility of relating hematological alterations 
between infected and non-infected groups. ,W¶V� VXJJHVWHG� WKDW� WKH� LQIHFWHG�DQLPDOV�
have a greater clinical follow-up during the course of the infection added to the 
quantitative of parasite load techniques to assess whether hematological changes 
remain during the infection and identify which lymphocytes are acting on the immune 
response of the infection. 

 
 

5. REFERENCES  

 

ALMEIDA, A. B.; SOUSA, V. R.; GASPARETTO, N. D.; DA SILVA, G. F.; 
FIGUEIREDO, F. B.; DUTRA, V.; NAKAZATO, L.; MADEIRA, M. F. Canine visceral 
leishmaniasis: diagnostic approaches based on polymerase chain reaction employing 
different biological samples. Diagnostic microbiology and infectious disease, v. 76, n. 
3, p. 321-324, 2013. 
 
CEVS ± RS - CENTRO ESTADUAL DE VIGILÂNCIA EM SAÚDE / CEVS/RS. 
Boletim Epidemiológico. Centro Estadual de Vigilância em Saúde ± RS. v. 13, n. 1, p. 
3-6, março de 2011. [acesso em 20 ago. 2017]. Disponível em: 
<http://www.cevs.rs.gov.br/publicacoes>.  
 
FEITOSA, F. L. F.; LEAL, J.; MENDES, L. C.N.; PEIRÓ, J. R.; PERRI, S. H. V.; DE 
LIMA, V. M. F.; MARCONDES, M. Estudo soroepidemiológico de leishmaniose em 
equinos na região de Araçatuba-SP, Brasil, área endêmica para leishmaniose 
visceral. Brazilian Journal of Veterinary Research and Animal Science, v. 49, n. 6, p. 
500-502, 2012.  
 
KOEHLER, K; STECHELE, M.; HETZEL, U.; DOMINGO, M.; SCHÖNIAN, G.; 
ZAHNER, H.; BURKHARDT, E. Cutaneous leishmaniosis in a horse in southern 
Germany caused by Leishmania infantum. Veterinary Parasitology, v. 109, p. 9±17, 
2002.   
 
MARTIN, S.; PAHARI, S.; SUDAN, R.; SAHA, B. CD40 signaling in CD8+CD40+T 
cells turns on contra-T regulatory cell functions. The Journal of Immunology, v. 184, 
p. 5510±5518, 2010. 
 
MILLER, R.; WEN, X.; DUNFORD, B.; WIANG, X.; SUZUKI, Y. Cytokine Production 
of CD8 Immune T Cells but Not of CD4 T Cells from Toxoplasma gondii-Infected 
Mice Is Polarized to a Type 1 Response Following Stimulation with Tachyzoite- 
Infected Macrophages. Journal of Interferon & Cytokine Research, v. 26, p. 782±792, 
2006. 
 



 

MÜLLER, N.; WELLE,M.; LOBSIGER, L.; STOFFEL, M. H.; BOGHENBOR, K. K.; 
HILBE, M.; GOTTSTEIN, B.; FREY,C. F.; GEYER, C.; VON BOMHARD, W. 
Occurrence of Leishmania sp. in cutaneous lesions of horses in Central Europe. 
Veterinary Parasitology, v.166, p. 346-351, 2009. 
 
______. HENTRICH, B.; FREY, C. F.; WELLE, M. Quantitative PCR for the diagnosis 
of cutaneous leishmaniasis from formalin-fixed and paraffin-embedded skin sections. 
Molecular and Cellular Probres, v.29, n, 6, p. 507-510, 2015.  
 
PINELLI, E.; GONZALO, R.M.; BOOG, C.J.; RUTTEN, V.P.; GEBHARD, D.; DEL 
REAL, G.; RUITENBERG,E.J.. Leishmania infantum-specific T cell lines derived from 
asymptomatic dogs that lyse infected macrophages in a major histocompatibility 
complex restricted manner. European Journal of Immunology, v. 25, p. 1594±1600, 
1995. 
 
 
REIS, A.B.; TEIXEIRA-CARVALHO, A.; GIUNCHETTI, R.C.; GUERRA, L.L.; 
CARVALHO, M.G.; MAYRINK, W.; GENARO, O.; CORREA-OLIVEIRA, R.; 
MARTINS-FILHO, O.A. Phenotypic features of circulating leucocytes as 
immunological markers for clinical status and boné marrow parasite density in dogs 
naturally infected by Leishmania chagasi. Clinical & Experimental Immunology, v. 
146, p. 303±311, 2006. 
 
ROLÃO, N.; MARTINS, M. J.; JOÃO, A.; CAMPINO, L. Equine infection with 
Leishmania in Portugal. Parasite, v. 12, n. 2, p. 183-186, 2005. 
 
ROQUE, A. L. R. & JANSEN, A. M. Wild and synanthropic reservoirs of Leishmania 
species in the Americas. International Journal for Parasitology: Parasites and 
Wildlife, v. 3, n. 3, p. 251-262, 2014. 
 
SAMBROOK J, FRITSCH EF, MANIATIS T. 1989. Molecular Cloning. A Laboratory 
Manual. 2nd edition. Cold Spring Harbor Laboratory Press, New York. 
 
SOARES, I. R.; SILVA, S. O.; MOREIRA, F. M.; PRADO, L. G.; FANTINI, P.; 
MARANHÃO, R. DE P.; DA SILVA FILHO, J. M.; MELO, M. N.; PALHARES, M. S. 
First evidence of autochthonous cases of Leishmania (Leishmania) infantum in horse 
(Equus caballus) in the Americas and mixed infection of Leishmania infantum and 
Leishmania (Viannia) braziliensis. Veterinary Parasitology, v.197, n. 3-4, p. 665-669, 
2013. 
 


