
 

Cienc. anim. bras., Goiânia, v.19, 1-8, e-30480, 2018 

This is an open-access article distributed under the terms of the Creative Commons Attribution License. 

DOI: 10.1590/1809-6891v19e-30480 
MEDICINA VETERINÁRIA 

 
ENDOPARASITES IN BIRDS OF GUARIBAS BIOLOGICAL RESERVE, 

ATLANTIC FOREST, PARAÍBA STATE, BRAZIL 
 

ENDOPARASITOS NAS AVES DA RESERVA BIOLÓGICA GUARIBAS, 
PARAÍBA, BRASIL 

 
Camile Lugarini1,2* 

Maria Clara Feitosa de Albuquerque2 

Ralph Eric Thijl Vanstreels3 

Andrei Langeloh Roos1 

Jean Carlos Ramos Silva2 
Jaqueline Bianque de Oliveira 2 
 
1 Instituto Chico Mendes de Conservação da Biodiversidade, Brasília, DF, Brazil. 
2 Universidade Federal Rural de Pernambuco, Recife, PE, Brazil. 
3 Faculdade de Medicina Veterinária e Zootecnia da Universidade de São Paulo, São Paulo, SP, Brazil. 
*Corresponding author - camile.lugarini@icmbio.gov.br 
 
Abstract 
This paper describes the findings on endoparasites in Atlantic forest birds at Guaribas Biological Reserve, Paraíba 
State, Northeast of Brazil. We captured 151 birds with mist nets in ten field expeditions between July 2010 and June 
2011 and studied bird endoparasites through blood and excreta samples. Blood samples were collected from 131 birds 
and excreta were collected from 48 birds. In blood smears, only Haemoproteus columbae was detected in three 
Columbiformes (2.29%) of the species Columbina talpacoti. Fecal samples were collected from 48 birds, and eggs of 
nematodes and oocysts of coccidian were detected in 6.25% of the samples: Spirurida (Nematoda) in Lanio cristatus 
(Thraupidae); Strongyloides sp. (Nematoda) in Momotus momota (Momotidae) and Isospora sp. (Protozoa, 
Eimeriidae) in Neopelma pallescens (Pipridae). There is limited information about the parasites of wild birds in the 
remaining fragments of Atlantic forest in Northeast of Brazil; however, such knowledge can help understanding these 
host-parasite interactions.  
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Resumo 
Este artigo descreve os achados de endoparasitos em aves da Reserva Biológica Guaribas, no estado da Paraíba, 
Nordeste do Brasil. Foram capturadas 151 aves por meio de rede de neblina em dez expedições de campo entre julho 
de 2010 a junho de 2011, efetuando-se a colheita de sangue e excreta para a realização do estudo de endoparasitos. 
Foram analisadas 131 amostras de sangue e 48 amostras de fezes. Nas amostras de sangue foi detectado apenas 
Haemoproteus columbae em três Columbiformes (2.29%) da espécie Columbina talpacoti. Ovos de nematódeos e 
oocistos de protozoários foram detectados em 6,25% das amostras de fezes: Spirurida (Nematoda) em Lanio cristatus 
(Thraupidae); Strongyloides sp. (Nematoda) em Momotus momota (Momotidae) e Isospora sp. (Protozoa, Eimeriidae) 
em Neopelma pallescens (Pipridae). Poucas informações sobre o parasitismo nos fragmentos da Mata Atlântica do 
Nordeste estão disponíveis e o seu conhecimento pode auxiliar a compreensão da interação parasite-hospedeiro. 
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Introduction 
 
 
Brazil stands out for its high biodiversity and species endemism, as well as for its unfortunately high rates of 
habitat degradation(1). Anthropogenic pressure has constrained wildlife populations to small protected areas, 
increasing their densities and favoring pathogens transmission(2).  

Birds host a variety of parasites of diverse forms and life cycles. Understanding the behavior and environmental 
requirements of bird hosts and their parasites is important to evaluate the role played by the landscape in 
determining the parasite fauna of a species(3). Parasitism may contribute to the structure, conservation, and 
function of biodiversity(4) and sometimes parasites can also cause distress, decrease reproductive success and 
increase mortality(5, 6).  

In this paper, we describe the findings on endoparasites in a bird population in one of the few remaining 
Atlantic forest fragments surrounded by sugar cane monoculture in Northeast Brazil, the Guaribas Biological 
Reserve, in the state of Paraiba. 
 

Material and Methods 
 
 
Guaribas Biological Reserve is considered an Important Bird Area (IBA)(7) (Figure 1) and it is subdivided into 
three fragments. This study was carried out in fragment II, a 30 km2 area located in the municipality of 
Mamanguape (06º40’40”–06º44’59” S and 41º12’47”–41º07’11” W), state of Paraíba, Brazil. The landscape 
is composed of areas of cerrado vegetation, frequently called ‘tabuleiro’, where endemic and threatened bird 
taxa are known to occur(8).  
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Birds were captured during ten field expeditions between July 2010 and June 2011. For two days during each 
field expedition, we captured birds using fifteen mist nets (2.5 x 12 meters, 36-mm mesh) set up in three 
parallel lines, 100 meters apart, and opened between 05:00 and 10:00 a.m. We carried out a clinical 
examination of the birds and visualized no clinical signs in all captured birds. Care was taken to minimize 
stress and mortality did not exceed 1%. Individuals considered stressed or presenting lethargy, closed eyes, 
and/or labored breathing were immediately released at the location of processing. Sampled individuals were 
released immediately after the sampling procedures at the processing station. The project was approved by the 
Council of Ethics at Universidade Federal Rural de Pernambuco under number 040/2013 and SISBIO under 
number 23405. 

Fecal samples were collected from the cloth bags in which the birds had been placed until processing or from 
spontaneous defecation during handling. Samples were placed into microtubes containing saline solution and 
maintained under refrigeration. Due to the small quantity of feces collected, we used a Sheather flotation 
technique, with fecal samples being placed in a saturated sucrose solution (density 1.3 d) to examine samples 
for parasites according to Santos et al.(9).  The identification of eggs and oocysts was made according to 
Foreyt(10) and Zajac and Conboy(11). 

Blood samples were collected from the ulnar vein or toenails; the collected volume was lower than 1% of the 
body mass(12). Blood smears were immediately prepared, air-dried, and stained with May-Grunwald-Giemsa 
solution modified by Rosenfeld(13). Slides were examined with a light microscope during 25 to 30 minutes. 
Approximately 100 microscopic fields were examined on low magnification (400x) and 100 fields on high 
magnification (1000x) under oil-immersion(14). Blood parasites were morphologically identified(15), and 
parasitemia was estimated following the recommendations of Godfrey et al.(16), using automated erythrocyte 
counts(17). 

Results and Discussion 
 
 
A total 152 individuals were sampled across seven orders and 19 families (Table 1). Blood smears were 
collected from 131 individuals, and blood parasites were detected in three individuals (2.19%), all of them 
were adult Columbina talpacoti (Columbidae). Blood smears presented no erythrocytic meronts, a low 
frequency of trophozoites (0-14%), and a large proportion of macro (60-71%) and microgametocytes (14-
40%); only mature erythrocytes were parasitized. Gametocytes presented in the shape of an elongated ‘C’, 
embracing the nuclei but not involving it completely, and occupied approximately 40-70% of the area of the 
cytoplasm. In most cases, the nucleus of parasitized erythrocyte was slightly to moderately displaced and the 
parasite marginally touched the nuclear membrane of the host cell, but contact was not complete and sometimes 
did not occur. The outer contour of erythrocytes was not significantly deformed. Parasite nuclei were median 
or submedian and intermediate in size. Few small white vacuoles (typically 1-3) could be observed in the 
cytoplasm of macrogametocytes. Macrogametocytes contained a large quantity of pigment granules (typically 
15-30) irregularly distributed in the cytoplasm, sometimes found in groups of 2-5, in apparently irregular, large 
granules. The microgametocytes had fewer granules (typically 8-20), which were irregularly distributed and 
tended to accumulate in the parasitic poles, sometimes grouped into larger granules. In all cases, these 
morphological characteristics were considered compatible with Haemoproteus columbae (Kruse 1980) (Figure 
2). Parasitemia was markedly low (<0.1% of erythrocytes in two cases, 0.15% in one case) and no significant 
indications of regenerative anemia were observed (in all cases, reticulocytes corresponded to <10% of the 
erythrocytes). 
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Haemosporidian parasites were relatively uncommon (2.29%) compared to studies conducted in Brazil using 
microscopy(19-23). Habitat modification can increase the prevalence of these parasites(24) and the low prevalence 
might be explained by the protection of the habitat and its avifauna. In all three positive cases, the low 
parasitemia and the high proportion of gametocytes suggest these were chronic and subclinical infections, for 
which blood smears are known to have inferior detection in comparison to PCR tests(25, 26). If chronic infections 
with low parasitemia are the rule in the studied population, it is likely that our study underestimated the true 
prevalence of these parasites. All positive samples came from C. talpacoti, whereas individuals from other 
species known to frequently host haemosporidians, such as the as Rupornis magnirostris(23), Elaenia 
cristata(20), Formicivora grisea, Turdus leucomelas(21, 23, 26) and Coereba flaveola(22), were found to be negative 
in our study. The haemoparasite found here were morphologically compatible with Haemoproteus columbae, 
a species that has been reported in C. talpacoti(27, 28), including in Brazil(27, 29). Although the frequency of this 
parasite may have been overall low, three out of the four C. talpacoti examined in this study were infected. 
This finding is consonant with the high prevalence observed earlier(29) for this species in Southeast of Brazil; 
however, unlike those authors, we did not observe hippoboscid flies—the invertebrate hosts of 
Haemoproteus—under the feathers of any of the examined birds. Other blood-sucking dipteran insects 
(Diptera) can be implied as vectors of haemosporidian parasites in birds(15).  

Fecal samples were obtained from 48 individuals, and gastrointestinal parasites were detected in three of these 
samples (6.25%): eggs of  Spirurida (Nematoda, Spirurida) were found in a sample from Lanio cristatus; eggs 
of Strongyloides sp. (Nematoda, Strongyloididae) were found in a sample from  Momotus momota and oocysts 
of Isospora sp. (Apicomplexa, Eimeriidae) were found in a sample from Neopelma  pallescens. We suggested 
that the Spirurida eggs belonged to Habronematoidea superfamily based on Vicente et al.(30) who registered 
the parasitism of Tetrameres minima in L. cristatus (previously Tachyphonus cristatus). To our knowledge, 
there are no previous studies examining fecal samples of wild birds for gastrointestinal parasites in Northeast 
of Brazil; however, a study of captive birds(31) demonstrated the circulation of helminths and protozoans in the 
avifauna populations of the region. The three bird species found to be parasitized by gastrointestinal parasites 
are primarily insectivores but occasionally consume fruits and insects(32). Omnivorous birds are more 
susceptible to gastrointestinal parasitism because of the variability of the diet, and arthropods can be 
intermediate hosts or vectors of parasites in insectivorous birds(33). As reported previously(34), none of the birds 
we found infested with gastrointestinal parasites presented external signs of disease. 

 
 
 



6 
 

Cienc. anim. bras., Goiânia, v.19, 1-8, e-30480, 2018 

Endoparasites in birds of Guaribas Biological Reserve... 

Conclusion 
 
There is limited information on the parasites of wild birds in the remaining fragments of Atlantic forest in 
Northeast of Brazil, and the knowledge on parasites can help understanding these host-parasite interactions. 
We identified birds in Guaribas Biological Reserve parasitized by protozoans Haemoproteus columbae and 
Isospora sp., and the nematodes Spirurida and Strongyloides sp. Our future plans are to screen birds with 
molecular tools to better understand the biological and medical patterns of host-parasite in this area.  
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