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APRESENTAÇÃO

A ciência é o caminho que nos leva a avançar com segurança em direção a soluções, 
o processo investigativo é inevitável para se conseguir uma solução paliativa ou definitiva 
para os diversos processos fisiopatológicos que acometem os animais. É com esse 
propósito que essa obra de “Investigação Científica e Técnica em Medicina Veterinária 
2” está sendo disponibilizada, um e-book que de forma primorosa passeia pelos mais 
diversos temas da ciência animal, trazendo reflexões científicas e esclarecimentos para os 
profissionais que trabalham nessa área tão nobre que a Zootecnia e Medicina Veterinária.

Os autores estão localizados nas mais diversas regiões do Brasil, conferindo 
diversidade aos assuntos abortados pelos pesquisadores. Os capítulos trazem consigo um 
apanhado de revisão bibliográfica e de experimentação cientifica sobre vários assuntos, 
como: radiologia e ultrassonografia, procedimentos anestésicos e cirúrgicos, viroses, 
ambiência animal, protocolos anti-helmínticos, exames hematológicos, tratamentos de 
tumores e alternativas de alimentação de ruminantes.

Percebe-se com os temas citados acima que é uma coletânea de assuntos de 
suma importância para atualização de estudantes e profissionais, que encontram nesses 
capítulos uma revisão diversificada das principais informações da medicina veterinária 
atual.  Tornando esse e-book como uma obra técnica cientifica a ser disponibilizada a 
todos aqueles que pretendem encontrar uma fonte confiável e objetiva sobre os mais 
diversos assuntos da ciência animal.

Alécio Matos Pereira
Sara Silva Reis

Wesklen Marcelo Rocha Pereira
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ABSTRACT: The aim of this project is to report the occurrence of cardiac lesions in Boa 
constrictor constrictor kept in captivity and naturally infected by Hepatozoon spp. In two 
cases that presented clinical evidence of anorexia and progressive weakness, it was possible 
presence of large quantities of Hepatozoon spp. The macroscopic changes observed were: 
dehydration, cachexia, serous fat atrophy, pulmonary edema, visceral congestion, and 
hydropericardium, increased heart volume. Was observed myocarditis characterized by the 
presence of extensive foci of mononucleated cells in the interstitium, besides the presence of 
mast cells compatible with Hepatozoon sp. in the middle of the leukocyte cells.
KEYWORDS: serpent, histopathology, necropsy, wild animals

LESÕES CARDÍACAS ASSOCIADAS COM INFECÇÃO POR HEPATOZOON SPP. EM 

BOA CONSTRICTOR CONSTRICTOR NO SEMIÁRIDO BRASILEIRO

RESUMO: Este trabalho objetivou relatar a ocorrência de lesões cardíacas em Boa constrictor 
constrictor mantidas em cativeiro infectadas naturalmente por Hepatozoon spp. na região 
semiárida, do Rio Grande do Norte. O estudo consistiu em realizar hemogramas e pesquisa 
de gametócitos de Hepatozoon spp. em esfregaços sanguíneos corados pelo Giemsa de oito 
jiboias (Boa constrictor constrictor) mantidas no serpentário da Universidade Federal Rural do 
Semi-Árido. Em duas jiboias que apresentaram evidencias clínicas de anorexia e debilidade 
progressiva, foi possível visualizar a presença de grande quantidade de gametócitos de 
Hepatozoon spp. no interior dos eritrócitos, além de anemia macrocítica hipocrômica e 
leucocitose. Esses animais morreram espontaneamente e foram submetidos à necropsia e ao 
exame histopatológico de fragmentos dos órgãos. As alterações macroscópicas observadas 
foram: desidratação, caquexia, atrofia serosa  da gordura, edema pulmonar, congestão 
visceral, além de hidropericárdio, coração aumentado de volume, com presença de estrias 
de coloração branco amarelada. No exame histológico, foi possível observar miocardite 
caracterizada pela presença de extensos focos de células mononucleadas (linfócitos, 
plasmócitos e macrófagos) no interstício, além da presença de merontes compatíveis com 
Hepatozoon spp. em meio as células leucocitárias.
PALAVRAS-CHAVE: serpente, histopatologia, necropsia, animais silvestres
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1 | 	INTRODUCTION

Hepatozoonosis is a cosmopolitan disease caused by protozoa of the genus 
Hepatozoon (Apicomplexa, Hepatozoidae) which parasite erythrocytes and leukocytes 
from intermediate hosts including mammals, reptiles, birds and amphibians. Infections 
with Hepatozoon spp. have been described in several species of snakes being considered 
as the most frequent intracellular protozoa in these hosts (MAIA et al., 2014). 

Although considered to be well adapted to their hosts, some infectious species of 
Hepatozoon are responsible for distinct clinical and pathological changes. Thus, there 
are reports that in infections with high parasitemia can be observed a hemolytic anemia, 
myocardial lesions in dogs (BENETH et al., 2013). Significant inflammatory changes were 
associated with the presence of Hepatozoon spp. in the liver, spleen, bone marrow and 
kidney of dogs naturally infected by Hepatozoon canis. 

Post-mortem examinations of three martens (Martes martes) in Scotland revealed 
focal granulomatous lesions in the heart and skeletal muscles (SIMPSON et al., 2005). 
This study also revealed the presence of Hepatozoon DNA in the cardiac and muscular 
tissues that presented lesions by polymerase chain reaction (PCR). 

Although Hepatozoon spp. are the intracellular protozoa most frequently found in 
snakes (LOBO et al., 2014), there are few records in the literature of this hematozoa 
causing cardiac lesions or their clinical and functional implications in these species. In 
this way, this work aimed to report the occurrence of cardiac lesions in Boa constrictor 
constrictor naturally infected by Hepatozoon spp.

2 | 	MATERIAL AND METHODS

In the present study eight juvenile jiboia (Boa constrictor constrictor) were kept in 
the Laboratory of Immunology and Wild Animals Studies of the Federal Rural Semi-Arid 
Federal University (UFERSA), located in Mossoró city, State of Rio Grande do Norte.

The animals were housed individually in polyethylene boxes with dimensions of 0.97 
x 1.52 x 1.16 m, lined with paper, which were kept at room temperature of approximately 
25 °C and photoperiod of 12 hours light/dark and daily sunbathing for 30 minutes in open 
space. The feeding was carried out individually, which were provided at fortnightly intervals, 
rats (Rattus norvegicus) of the living Wistar variety.

In all animals, after manual mechanical restraint, blood samples were taken from the 
puncture of the spinal vein, using disposable syringes and needles, to perform hemograms. 
Blood smears were made for the identification and quantification of gametocytes of 
Hepatozoon spp., which were stained by Giemsa, and observed under an optical microscope 
with a magnification of 100x (O’DWYER et al., 2004).

Necropsies were performed on two jiboias, one male and one female, naturally dead. 
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The first animal presented had been recently introduced into the laboratory, and because 
it had not adapted to captivity, it was not fed and presented progressive weakness (animal 
nº 1). The second animal also died after progressive weakness for not feeding, but for no 
apparent reason (animal nº. 2). The necropsy technique proposed by Mello (2013) was 
used in which, after a thorough external examination, the animals were placed in dorsal 
decubitus and with the aid of scissors, the ventral region was opened from the cloaca 
to the mouth. After the opening of the celoma cavity, the organs were removed and a 
complete macroscopic study was carried out, as well as the photographic documentation 
of the significant findings.

Fragments of the heart, lung, liver, intestine, kidneys, testicles, brain, spleen and 
pancreas were collected and fixed in 10% formalin, routinely processed for histology, 
paraffin embedded, cut 5μ thick and stained with hematoxylin-eosin (HE).

Samples of approximately 1 cm3 of cardiac muscle tissue (left ventricle) of the two 
necropsies submitted to necropsy (numbers 1 and 2) were collected for the detection 
of Hepatozoon sp. in cardiac tissues by reaction in Polymerase Chain Reaction (PCR), 
according to methodology described by Inokuma et al. (2002). Hep-F oligonucleotides 
(5’-ATA CAT GAG CAA AAT CTC AAC 3 ‘) and Hep-R (5’-CTT ATT ATT CCA TGC TGC 
AG-3’) were used. The presence Hepatozoon spp. of gene sequence was confirmed by 
the amplification of 670 base pairs (bp) on 1% (w/v) agarose gels stained with ethidium 
bromide. For negative controls, samples from the blood of uninfected jiboia were selected 
and as a positive control DNA from an animal infected with Hepatozoon spp.

3 | 	RESULTS

The blood smears of eight specimens of Boa constrictor constrictor were found to 
be positive, and a large number of Hepatozoon spp. in the erythrocytes, with an average 
of 18.2% and 32% of infected erythrocytes in the nodes. 1 and n. 2, respectively (Fig. 1). 
n relation to the hematological alterations, these animals had macrocytic hypochromic 
anemia and leukocytosis. The other animals presented hematological parameters within 
the normal range for the species.

Figure 1. Gametocytes of Hepatozoon spp. inside the erythrocytes of Boa constrictor constrictor naturally 
infected (Giemsa; magnification: x 100).
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The macroscopic alterations observed during the necropsy were: dehydration; 
cachexia; reduced adipose tissue, with a gelatinous and translucent appearance (serous 
fat atrophy); absence of food in the stomach and intestines; moderate pulmonary edema; 
visceral congestion, particularly of the liver, spleen and kidneys. These changes were 
more pronounced in animal 1. This animal had hydropericardium, enlarged heart, streaks 
of white myocardium, small haemorrhagic spots, epicardium with rough appearance, and 
a large blood clot in the right and left atria and ventricles (Fig. 2).

Figure 2. Macroscopic appearance of the jiboia heart (Boa constrictor constrictor) naturally infected by 
Hepatozoon spp – It is observed an enlarged heart with a rough surface and streaks of yellowish-white 

coloration.

In the histological examination, it was possible to observe in the hearts of the animals 
n. 1 and 2 separations of cardiac fibers by edema, presence of elongated, tumefied, 
eosinophilic fibers, with loss of transverse striations, nuclear pyknosis. In addition to 
myocarditis, which was characterized by the presence of extensive foci of mononucleated 
cells (lymphocytes, plasma cells and macrophages) in the interstitium. In the middle of 
the leukocyte cells, it was possible to observe the presence of macerates compatible with 
Hepatozoon spp. (Fig. 3).

Figure 3. Histological aspect of the jiboia heart (Boa constrictor constrictor) naturally infected by 
Hepatozoon spp. (Mononuclear myocarditis – lymphocytes, plasma cells and macrophages – 

associated with the presence of hepatozoon sp. in the leukocyte HE cells; magnification: x 40).
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The detection of Hepatozoon sp DNA in the cardiac tissue of n. 1 and 2, using the set 
of oligonucleotides used (Hep-F and Hep-R), were positive, that is, 670 bp DNA fragments 
specific for Hepatozoon spp were amplified and visualized on agarose gel. 

4 | 	DISCUSSION

The occurrence of anemia in the infected hamsters of the present study confirms the 
results of studies reporting this hematological alteration as the most frequent in animals 
infected with Hepatozoon spp. (GIANNITTI et al., 2012). Anemia caused by Hepatozoon 
spp. is considered multifactorial, with hemolysis being attributed beyond insufficient 
hemopoiesis due to the presence of hemoparasite in the bone marrow, which may trigger 
disruptions in its functioning (GIANNITTI et al., 2012). 

As infections by Hepatozoon spp. What has been taken in several species of snakes, 
the most frequently being approached intracellular protozoa in hosts (LOBO et al., 2014). 
The parasite is considered well adapted and is not usually associated with snake diseases 
(LOPES et al., 2010). However, as in other parasitic diseases, the clinical symptomatology 
of hepatozoonosis in intermediate hosts is strongly influenced by factors inherent to the 
host, such as susceptibility of the animal, and also by factors inherent to the parasite, such 
as virulence and pathogenicity (BORGES et al., 2014).

The loss of balance in the parasite host relationship is considered to be determinant 
for the occurrence of clinical manifestations and lesions in tissues and organs (DESJEUX, 
1996). In dogs, it has been demonstrated that the pathogenesis of Hepatozoon canis 
infection is influenced by the presence of immunodeficiency; immature immune systems, 
as in the case of puppies; congenital defects and concomitant infections by other agents, 
and conditions that weaken the immune system may increase the susceptibility to a new 
infection by Hepatozoon canis and allow existing infections to reactivate and predispose the 
individual to a disease with the onset of clinical signs (BANETH, 2011).  When parasitemia 
is at high levels in an unnatural host, infections can cause clinically significant inflammatory 
diseases, including necrotizing hepatitis, pancreatitis, splenitis, and hemolytic anemia.

Little is known about the clinical and anatomopathological changes due to infection 
with Hepatozoon spp. in snakes. However, the work done by O’Dwyer et al. (2013) in 
a specimen of Crotalus durissus terrificus kept in captivity that presented neurological 
problems due to the presence of macerates of Hepatozoon spp. established in the brain. 
In other species, such as canine, hepatozoonosis was associated with the occurrence of 
lesions and alterations in skeletal and cardiac musculature. 

The present work reports the first description of cardiac lesions in boa snake 
constrictor constrictor raised in captivity parasitized by Hepatozoon spp. It is important to 
emphasize the presence of hepatozoon sp. associated with the tissue reaction evidenced 
by a local inflammatory response. Thus, our data suggest that Hepatozoon spp. is capable 
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of causing cardiac lesions and has contributed to the fatal course of infection in jiboias. 
Evidence of cardiac involvement was also observed during the necroscopic examination, 
which evidenced alterations observed in heart failure such as hypertrophy of the heart, 
hydropericardium and visceral congestion.

5 | 	CONCLUSION

The presence of cardiac lesions, associated with the visualization of Hepatozoon 
spp. Meronts, allow us to conclude that the parasite may be involved in the etiopathogenic 
mechanism of the lesions and with the fatal course of infection in Boa constrictor constrictor 
raised in captivity.
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