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ABSTRACT  48 

Studies on parasites are essential tools for understanding the ecological dynamics of 49 

variations in population abundance, structural changes in communities, and the 50 
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coevolutionary processes of their hosts. They play a fundamental role in modulating 51 

biodiversity and serve as excellent models for studying host-parasite relationships. In this 52 

context, we used samples collected in species surveys in four protected areas to describe 53 

the endoparasite communities of Enyalius bibronii Boulenger, 1885 (Squamata: 54 

Leiosauridae) in the Caatinga domain of northeastern Brazil and investigated the factors 55 

that influence the composition of these communities. We analyzed 166 specimens of E. 56 

bibronii. The composition of endoparasites varied between sampling sites, but we 57 

identified six parasitic species, with Physaloptera lutzi Cristófaro, Guimaraes & 58 

Rodrigues, 1976 and Parapharyngodon alvarengai Freitas, 1957 present in three of these 59 

sites. The relation between host size and parasite abundance was significant in some areas, 60 

while in others it was not. The parasite community described indicates relatively low 61 

diversity. However, our data present several new parasite records infecting E. bibronii. 62 

We highlight the unique parasite composition in each area, emphasizing the need for 63 

future studies to evaluate parasite distribution comprehensively. 64 

keywords: Helminths – Lizard – Nematodes – Parasites – Sauria  65 

 66 

RESUMEN  67 

Los estudios sobre parásitos son herramientas esenciales para comprender la dinámica 68 

ecológica de las variaciones en la abundancia de las poblaciones, los cambios 69 

estructurales en las comunidades y los procesos coevolutivos de sus huéspedes. 70 

Desempeñan un papel fundamental en la modulación de la biodiversidad y sirven como 71 

excelentes modelos para estudiar las relaciones entre huéspedes y parásitos. En este 72 

contexto, utilizamos muestras recogidas en estudios de especies en cuatro áreas 73 

protegidas para describir las comunidades de endoparásitos de Enyalius bibronii 74 

Boulenger, 1885 (Squamata: Leiosauridae) en el dominio Caatinga del noreste de Brasil 75 
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e investigamos los factores que influyen en la composición de estas comunidades. 76 

Analizamos 166 especímenes de E. bibronii. La composición de los endoparásitos varió 77 

entre los sitios de muestreo, pero identificamos seis especies parasitarias, con 78 

Physaloptera lutzi Cristófaro, Guimaraes & Rodrigues, 1976 y Parapharyngodon 79 

alvarengai Freitas, 1957 presentes en tres de estos sitios. La relación entre el tamaño del 80 

huésped y la abundancia de parásitos fue significativa en algunas áreas, mientras que en 81 

otras no lo fue. La comunidad de parásitos descrita indica una diversidad relativamente 82 

baja. Con todo, nuestros datos presentan varios registros nuevos de parásitos que infectan 83 

a E. bibronii. Destacamos la composición única de parásitos en cada área, enfatizando la 84 

necesidad de estudios futuros para evaluar la distribución de los parásitos de manera 85 

integral. 86 

palabras clave: Helmintos – Lagarto – Nematodos – Parásitos – Sauria 87 

 88 

INTRODUCTION 89 

Studies on parasites have been gaining prominence, and numerous researchers 90 

have focused on understanding how parasites can influence their hosts and their intra- and 91 

interspecific relationships (Marcogliese, 2004; Lacerda et al., 2023). For a long time, 92 

parasites were studied solely for epidemiological purposes. However, parasites can 93 

provide important information about the host and its habitat, with their effects ranging 94 

from subtle to profound, demonstrating the importance and plasticity of these organisms' 95 

roles in the ecosystem (Marcogliese, 2004). 96 

These organisms are essential tools for understanding ecological dynamics in 97 

population abundance variations, structural changes in communities, and the 98 

coevolutionary processes of their hosts (Cardoso et al., 2016; Bower et al., 2019; Ebert 99 

& Fields, 2020). Among other aspects, parasites play a crucial role in modulating 100 
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biodiversity and serve as excellent models for studying host-parasite relationships (Robar 101 

et al., 2010; Cardoso et al., 2016). 102 

Parameters such as parasite abundance and richness can be influenced by the 103 

geographical area in which their hosts are found (Timi et al., 2010). These parasitic 104 

aspects are also closely related to the phylogeny and life history of the hosts (Poulin, 105 

2007; Brito et al., 2014b). Because parasites are among the first to be affected by a 106 

decrease in their host’s energy load—caused by various factors, such as a decrease in 107 

nutrient supply (Poulin, 2014; Campião et al., 2015)— these influences can range from 108 

competition for parasite habitat to hormonal changes in the host that can affect parasite 109 

reproduction rates, affecting parameters such as parasite abundance and richness 110 

(Campião et al., 2015; Oliveira et al., 2025). Additionally, alterations in natural 111 

ecosystems affect parasite transmission patterns, facilitating their occurrence and 112 

dispersal (Poulin, 2007). Therefore, understanding the diversity and distribution of 113 

parasites is crucial for comprehending the role of host-parasite ecological interactions in 114 

ecosystem dynamics (Poulin & Krasnov, 2010; Campião et al., 2015; Lehun et al., 2023). 115 

The genus Enyalius Wagler, 1830 currently comprises eleven species. These 116 

lizards have a broad distributions across the Atlantic Forest; however, some species are 117 

also found in patches of the Caatinga and in gallery forests of the Cerrado (Jackson, 1978; 118 

Bertolotto et al., 2002; Rodrigues et al., 2006). They are diurnal lizards that primarily 119 

feed on arthropods, although they may also consume other prey types, and are commonly 120 

found on tree trunks (Jackson, 1978; Malheiro et al., 2024). 121 

Despite its widespread occurrence in the Caatinga and also in neighboring biomes 122 

(Cerrado and Atlantic forest), there are few studies on the ecology of Enyalius bibronii 123 

Boulenger (1885) or its associated helminths (Gogliath et al., 2010). This occurs because 124 
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53% the Caatinga has never been sampled for lizards (Uchoa et al., 2022), and the 125 

consequent lack of specimens in collections hampers our understanding of species natural 126 

histories and of their associated helminth fauna. Species inventories are the foundation of 127 

natural history research and therefore essential for understanding the diversity and 128 

functioning of organisms, whether they are hosts or parasites (Ribeiro et al., 2012b; 129 

Araújo-Filho et al., 2014; Lima et al., 2017; Segalla et al., 2021; Lacerda et al., 2023). In 130 

this context, we used samples collected in species surveys of protected areas to describe 131 

endoparasite communities of E. bibronii in four Conservation Units within the Caatinga 132 

domain in northeastern Brazil and to investigate the factors influencing the composition 133 

of these communities. 134 

MATERIAL AND METHODS 135 

Study Areas 136 

Chapada do Araripe 137 

Chapada do Araripe is located between the states of Ceará, Pernambuco, and 138 

Piauí, with a total of 972,605 has and altitudes ranging from 850 to 1000 meters and 139 

characterized by caatinga vegetation on lower areas, humid forests on steeper areas 140 

subject to orographic rains, and a vast plateau of cerrado on its top, with associated natural 141 

water springs, endemic species, and fossil formations (MMA, 2007). The temperature 142 

averages around 24°C, with a rainy season from January to June and a dry season from 143 

July to December, with an annual rainfall average of 1100 mm³. 144 

We conducted sampling in two areas of the chapada: on the plateau of the Chapada 145 

do Araripe, in a Cerrado/Cerradão environment (7°21’55”S, 39°26’26”W; 913 m 146 

altitude), and in a humid forest area located on the slope (7°21’56”S, 39°19’42”W; 760 147 

m altitude), both within the Ceará portion of the region. 148 
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We collected the lizards during the dry season, in November 2012 and October 149 

2013, using active searches and pitfall traps (N = 30 sets, each with four buckets, totaling 150 

120 buckets of 30 l) and 70 glue traps, with traps operating for a total of 30 days. During 151 

the rainy season, we used pitfall traps from January to June 2016 (N = 15 sets, each with 152 

four buckets, totaling 60 buckets of 30 l). 153 

Catimbau National Park (PARNA) 154 

Located in the state of Pernambuco, northeastern Brazil, the park extends over 155 

total of 62,294 has with characteristic caatinga vegetation. It has predominantly warm 156 

annual temperatures (averaging above 18°C), with rainfall concentrated between April 157 

and June (Cavalcanti & Corrêa, 2014). 158 

We collected the lizards in March and April 2013 using pitfall traps (N = 37 sets, 159 

each with four buckets, totaling 148 buckets of 30 l) and 148 glue traps (see Pedrosa et 160 

al., 2014, for sampling details and other species found in the region). 161 

Raso da Catarina Ecological Station (ESEC) 162 

The Raso da Catarina Ecological Station is located in the state of Bahia. In the 163 

middle of the Caatinga domain, its territory comprises 104,844 has, made up of sandy 164 

soils and latosols with limited surface water. The climate is semi-arid, with an annual 165 

precipitation of 650 mm and a rainy season from December to July, averaging 450 mm 166 

(Velloso et al., 2002). 167 

We collected the lizards in March and April 2012 using pitfall traps (N = 37 sets, 168 

each with four buckets, totaling 148 buckets of 30 l) and 148 glue traps (see Garda et al., 169 

2013, for sampling details and other species found in the region). These were installed 170 

near the conservation unit’s headquarters (9°43’53.67”S, 38°40’58.24”W; 603 m 171 

altitude) and in a region locally known as Mata da Pororoca (9°48’29.0”S, 172 

38°29’32.04”W; 701 m altitude). 173 



8 
 

Private Natural Heritage Reserve (PNHR) Fazenda Almas 174 

PNHR Fazenda Almas, located in the Cariri region of Paraíba, covers a total area 175 

of 3,505 has. It has an average annual rainfall of 560 ± 230 mm, concentrated between 176 

February and April. The vegetation varies from dense to open arboreal Caatinga. The 177 

average annual temperature is 26°C, and the relative humidity does not exceed 75% 178 

(Barbosa et al., 2007). The reserve is considered the oldest private conservation area in 179 

the state and the fourth largest in northeastern Brazil. 180 

We collected the lizards in September 2007, January 2008, and July 2009 using 181 

pitfall traps arranged in lines (N = 6 lines, each with 10 buckets, totaling 60 buckets of 60 182 

l) installed within the PNHR (7°28'15”S, 36°52'51”W). At all sampling sites (Fig. 1), we 183 

also conducted both diurnal and nocturnal active searches while using the traps. 184 

Laboratory Procedures 185 

We euthanized the captured lizards following ethical procedures established by 186 

Beaupre et al. (2004) We then measured snout-vent length (SVL) and tail length (TL) 187 

from each specimen with a digital caliper (precision: 0.01 mm) and weighed individuals 188 

with spring scales (precision: 0.1 g). Animals were euthanized using pentobarbital lethal 189 

injection onto the abdomen and then fixed in 10% formalin, following Auricchio & 190 

Salomão (2002). 191 

Next, we performed necropsies, carefully examining all organs (lungs, intestines, 192 

stomach, liver) and body cavities for parasites. We sexed each lizard through direct 193 

gonadal analysis. We counted and stored endoparasites in 70% ethanol. For identification, 194 

we followed specialized methodologies specific to each taxonomic group (Yamaguti, 195 

1971; Schmidt, 1986; Vicente et al., 1991, 1993; Andrade, 2000). We deposited 196 

endoparasites in the Parasitology Collection of the Laboratory of Biology and Ecology of 197 

Wild Animals at the Federal University of Cariri. 198 
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Statistical Analyses 199 

We followed the definitions of Bush et al. (1997) to analyze prevalence (P), 200 

abundance (ABG), and mean intensity of infection (IMI). We also calculated the overall 201 

aggregation index and the index for each species, following Poulin (1993). 202 

𝐷𝐷 = 1 −
2∑ (∑ 𝑥𝑥𝑥𝑥)𝑖𝑖

𝑗𝑗=1
𝑛𝑛
𝑖𝑖=1

𝑋𝑋� 𝑁𝑁(𝑁𝑁 + 1)
 203 

We represented the value of X as the number of parasites in host J (with hosts 204 

ranked in ascending order of infection) and N as the total number of hosts. This 205 

continuous metric varies from 0— when parasites are uniformly distributed among 206 

hosts— to 1— when all parasites aggregate in a single host. We conducted these analyses 207 

using the software Quantitative Parasitology (Rózsa et al., 2000).  208 

We analyzed the influence of snout-vent length (SVL) on parasite abundance 209 

using a simple linear regression. To assess the influence of host’s sex and seasonality, we 210 

applied a Generalized Linear Model (GLM) assuming a Poisson distribution of errors. 211 

We performed all statistical analyses using the "R Commander" package (R Core Team, 212 

2023), considering a significance level of p < 0.05. 213 

Ethic aspects: The authors assert that all procedures contributing to this work 214 

comply with the ethical standards of the relevant national and institutional guides on the 215 

care and use of laboratory animals. 216 

RESULTS 217 

We analyzed 166 specimens of E. bibronii, including 40 from Chapada do 218 

Araripe, 47 from PARNA Catimbau, 30 from ESEC Raso da Catarina, and 49 from PNHR 219 

Fazenda Almas. Among them, 64 individuals were infected by at least one species of 220 

endoparasite, resulting in an overall infection prevalence of 38.6%. We identified seven 221 
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endoparasites species in the helminth fauna of E. bibronii. The endoparasite composition 222 

varied between sampling sites, but Physaloptera lutzi Guimarães & Rodrigues, 1976, and 223 

Parapharyngodon alvarengai Freitas, 1957, were present in three different locations (see 224 

Table 1). 225 

Among the sampled locations, Chapada do Araripe had the highest prevalence, 226 

with 67.5% (N = 27/40), followed by PARNA Catimbau with 37.04% (N = 16/47), PNHR 227 

Fazenda Almas with 30.61% (N = 15/49), and ESEC Raso da Catarina with 10% (N = 228 

3/30). When comparing mean infection intensity, we observed the highest values in 229 

Chapada do Araripe (12.51 ± 11.89), followed by PARNA Catimbau (4.81 ± 4.26), ESEC 230 

Raso da Catarina (2.33 ± 1.30), and PNHR Fazenda Almas (2.06 ± 1.20). The aggregation 231 

index showed that parasites were highly clustered in all locations: Chapada do Araripe 232 

IA = 0.91, PARNA Catimbau IA = 0.95, PNHR Fazenda Almas IA = 0.93, and ESEC 233 

Raso da Catarina IA = 0.98. 234 

The influence of sex and collection period (dry and wet seasons) on parasitism 235 

was assessed simultaneously only for PNHR Fazenda Almas and Chapada do Araripe, as 236 

all other sites lacked samples across seasons. In Chapada do Araripe, males were 237 

significantly more infected than females (Z = 4.326, df = 31, P < 0.001), we observed that 238 

the abundance of parasites was significantly higher during the wet season (Z = 3.413, df 239 

= 31, P < 0.001). The interaction between sex and seasonality was also significant, with 240 

males being more infected during the wet season (Z = -2.896, df = 31, P = P < 0.01). 241 

However, In PNHR Fazenda Almas parasite abundance was not influenced by sex (Z = -242 

0.008, df = 41, P = 0.994), seasonality (Z = 0.175, df = 41, P = 0.861), or their interaction 243 

(Z = 0.008, df = 41, P = 0.994) (Table 2). 244 
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In our linear regression, we found no significant relation between host size and 245 

parasite abundance in Chapada do Araripe (t = 0.768, Df = 30, p = 0.448) or ESEC Raso 246 

da Catarina (t = 0.865, Df = 27, p = 0.395). However, in PNHR Fazenda Almas, we 247 

detected a significant result (t = 2.067, Df = 40, p = 0.0453). 248 

DISCUSSION 249 

The parasite community described for Enyalius bibronii consists of seven 250 

endoparasite species, indicating relatively low diversity. This pattern is similar to that 251 

observed in congeners, such as E. bilineatus (Duméril & Bibron, 1837) (n = 7, Vrcibradic 252 

et al., 2007; Barreto-Lima & Anjos, 2014) and E. brasiliensis (Lesson, 1830) (n = 2, 253 

Dorigo et al., 2014), supporting the claim by Dorigo et al. (2014) that Enyalius spp. host 254 

a relatively poor helminth fauna. This trend becomes even more evident when considering 255 

individual collection sites: Chapada do Araripe (n = 5), PARNA Catimbau (n = 2), PNHR 256 

Fazenda Almas (n = 3), and ESEC Raso da Catarina (n = 1). However, our data present 257 

several new parasite records infecting E. bibronii. Previously, the only recorded parasite 258 

in this lizard was the nematode Physaloptera retusa (Rudolphi, 1819) (Teixeira et al., 259 

2020). Future studies may reveal a higher diversity of parasites. Additionally, our results 260 

provide the first records of Subulura lacertilia Vicente, Van Sluys, Fontes & Kiefer, 2000, 261 

P. alvarengai, Onchocercidae larvae, and the pentastomid Raillietiella mottae Almeida, 262 

Lopes & Freire, 2008, infecting Enyalius spp. 263 

The most prevalent parasite was Strongyluris oscari Travassos, 1923 (P = 60%). 264 

This species infects the stomach and intestines and has a heteroxenous life cycle, using 265 

arthropods as intermediate hosts (Anderson, 2000). It is a well-documented parasite in 266 

South American lizards (Ávila & Silva, 2010). Within Enyalius, it has been reported in 267 

E. perditus Jackson, 1978 (Sousa et al., 2007; Vrcibradic et al., 2008; Barreto-Lima et 268 

al., 2012) with a high prevalence (P = 58%, Sousa et al., 2007) and in E. iheringii 269 
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Boulenger, 1885 (P = 16.7%, Vrcibradic et al., 2008) and E. bilineatus (Duméril & 270 

Bibron, 1837) (Barreto-Lima & Anjos, 2014) with lower prevalence. Although S. oscari 271 

is considered a common parasite in Enyalius (Barreto-Lima & Anjos, 2014), our study 272 

found infections only in one of the four sampling areas (Chapada do Araripe), suggesting 273 

that infection rates may be influenced by local environmental factors, as well as the 274 

distribution of the parasite and its hosts (Oliveira et al., 2023). 275 

Parasites from the genus Physaloptera Rudolphi, 1819 infect various lizard 276 

species (Lacerda et al. 2023), typically colonizing the stomach and intestines (Ávila & 277 

Silva, 2010) and following a heteroxenous life cycle (Anderson, 2000). Our study 278 

recorded low prevalence rates for P. retusa (P = 10%) and P. lutzi (P = 5%, 31%, 10%). 279 

Vrcibradic et al. (2007) found P. retusa and P. lutzi in E. bilineatus with similarly low 280 

prevalence (P = 3%, 2%, respectively) in an Atlantic Forest area. Likewise, Dorigo et al. 281 

(2014) reported Physaloptera sp. In E. brasiliensis with infection rates below 15%, 282 

suggesting that Enyalius spp. are not preferred hosts for Physaloptera spp. However, our 283 

study detected Physaloptera infections in three geographically distinct E. bibronii 284 

populations. Along with the record from Teixeira et al. (2020), these findings suggest 285 

that, despite low prevalence, Physaloptera species commonly infect Enyalius lizards. 286 

Parapharyngodon alvarengai has been recorded in anurans and lizards, including 287 

Trachylepis atlantica Schmidt, 1945 and Ameiva ameiva Linnaeus, 1758 (Ávila & Silva, 288 

2010). In the Caatinga region, it has been documented in Tropidurus hispidus (Spix, 289 

1825) and T. semitaeniatus (Spix, 1825) (Brito et al., 2014a, b; Araújo-Filho et al., 2017). 290 

Our study found P. alvarengai in three of the four sampled areas, following a distribution 291 

pattern similar to P. lutzi. The wide geographical range of these species in the Caatinga 292 

suggests high generalist host selection. 293 
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Parasites of the genus Subulura Molin, 1860 have been described by Vicente et al. 294 

(1997) infecting various birds and mammals. For reptiles, S. lacertilia was described by 295 

Vicente et al. (2000) parasitizing the lizard Eurolophosaurus nanuzae Rodrigues, 1981. 296 

Our study reports a low-prevalence infection (P = 13%) compared to Fontes et al. (2003), 297 

which recorded infection in E. nanuzae with a prevalence of 63.7% in males and 47.8% 298 

in females. This parasite has a heteroxenous life cycle, which Vicente et al. (2000) 299 

identified as the cause of reptile infection, describing its occurrence as accidental. In our 300 

study, this parasite was found only in PNHR Fazenda Almas. However, compared to the 301 

other parasite species found in this area, it exhibited greater abundance, making it the 302 

most common parasite in this population. Differences in parasite species composition in 303 

the same host across different populations may be explained, among other factors, by the 304 

fact that each population exists in unique structural and environmental conditions. These 305 

intrinsic processes influence host-parasite interactions at a local scale; for example, 306 

variations in the availability of intermediate hosts in the diet may occur in different 307 

locations (Klaion et al., 2011). 308 

Parasites from the family Onchocercidae exhibited low prevalence (P = 1%). 309 

These parasites have been widely recorded infecting many Neotropical lizards (Ávila & 310 

Silva, 2010). Since we found only a larva, we could not identify the parasite at the species 311 

level. This finding may indicate a recent infection by this parasite. 312 

In this study, we report the first occurrence of Pentastomida in Enyalius spp. 313 

lizards. Raillietiella mottae has been documented by several authors infecting lizards in 314 

the Caatinga and Restinga domains. Most records come from Tropiduridae (Almeida et 315 

al., 2008a, 2008b, 2009; Brito et al., 2014b; Araújo-Filho et al., 2017) and Gekkonidae 316 

(Almeida et al., 2008b; Brito et al., 2014b; Gonçalves-Sousa et al., 2010, 2014), with the 317 

latter showing the highest infection rates: Phyllopezus periosus Rodrigues, 1986 (P = 318 
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66.7%), P. pollicaris (Spix, 1825) (P = 18.2%), and Hemidactylus agrius Vanzolini, 1978 319 

(P = 28.6%) (Almeida et al., 2008b; Gonçalves-Sousa et al., 2010; Lima et al., 2018). 320 

Raillietiella mottae was recorded infecting the lizard Micrablepharus maximiliani 321 

(Reinhardt & Luetken, 1861) (P = 4%, Almeida et al., 2009), Copeoglossum arajara 322 

(Rebouças-Spieker, 1981) (P = 1.6%, Ribeiro et al., 2012a), and Ameiva ameiva 323 

Linnaeus, 1758 (P = 2.22%, Silva et al., 2019). In all these cases, the low prevalence is 324 

similar to the infection found in E. bibronii (P = 3.9%), likely related to the evolutionary 325 

history of these parasites with Gekkonidae (Lima et al., 2018), as well as nocturnal habits, 326 

which may provide greater access to intermediate hosts. 327 

Host size can influence parasite abundance by providing more space and 328 

nutritional resources (Poulin, 1997). This factor is well-documented (Sousa et al., 2007; 329 

Anjos et al., 2008; Galdino et al., 2014; Brito et al., 2014a; Araújo-Filho et al., 2017). 330 

Our study identified a significant correlation between snout-vent length (SVL) and 331 

parasite abundance only in the population from PNHR Fazenda Almas. Similarly, Sousa 332 

et al. (2007) found a positive correlation between parasite load and larger males in E. 333 

perditus. However, the factors influencing this relationship remain unclear, as the other 334 

studied populations did not show this correlation, and aggregation indices were similar 335 

across all populations, indicating an aggregated parasite distribution in all cases. In the 336 

Caatinga domain, studies have reported a positive correlation between lizard size and 337 

parasite abundance in Restinga and Atlantic Forest environments (Araújo-Filho et al., 338 

2017; Brito et al., 2014a). However, other studies have found no such correlation in 339 

lizards (Anjos et al., 2008; Galdino et al., 2014).  340 

With our results, we highlight the importance of long-term studies, as opposed to 341 

one-off samples, in order to properly study the ecology of communities, not only of the 342 

adult hosts but also of the associated parasitic fauna, since the samples collected at PNHR 343 
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Fazenda Almas were taken punctually over three different years, possibly collecting 344 

different generations of hosts, unlike the other sampling areas, where collections take 345 

place over the course of a year and/or subsequent years. This may be an important factor, 346 

as the larger the lizard, the older it is, and, therefore, the more likely it is to have eaten a 347 

contaminated intermediate at some point in its life or to have had contact with infective 348 

larvae (Campião et al., 2009). Therefore, the reason may not just be ecological, but 349 

probabilistic. Thus, other factors such as diet, habitat availability and use, environmental 350 

conditions, locomotion patterns, longevity, and phylogenetic factors also play essential 351 

roles in the dynamics of the parasite in lizard populations (Aho, 1990; Brito et al., 2014a). 352 

For seasonal variations, we analyzed only the populations for which data were 353 

available, specifically those from Chapada do Araripe and PNHR Fazenda Almas. Our 354 

results showed that males were more parasitized than females during the wet season in 355 

Chapada do Araripe, whereas no significant differences were observed in PNHR Fazenda 356 

Almas. Several factors can influence parasite infections, ranging from host physiology to 357 

hormonal changes that may increase susceptibility to parasites and even alter behavior 358 

(Moller et al., 2003). Environmental variation can significantly impact both parasite and 359 

host biology (Hamilton & Zuk, 1982; Schall & Dearing, 1987; Zuk & McKean, 1996; 360 

Salvador et al., 1996). Seasonality, in turn, can influence lizard foraging frequency, as 361 

resource availability is greater in the rainy season than in the dry season. These findings 362 

align with Sousa et al. (2007), who reported that E. perditus males had higher parasite 363 

loads than females. Brito et al. (2014a) found a significant correlation between male 364 

infection rates and endoparasite prevalence in Ameivula ocellifera (Spix, 1825) and 365 

Tropidurus semitaeniatus. In the same study, the author observed a correlation between 366 

T. hispidus infection and the rainy season, linking parasite infection to humidity, which 367 

alters the ingestion of parasite eggs by intermediate hosts (Anderson, 2000). 368 
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Enyalius bibronii exhibited a moderate parasite richness (7 spp.) compared to 369 

studies on other species within the genus. Composition and infection rates varied across 370 

different populations, but without a clear pattern. The relation between body size and 371 

infection observed only in PNHR Fazenda Almas, as suggested by Oliveira et al. (2022), 372 

may reflect a greater variation in the average size of the analyzed individuals. Therefore, 373 

we conclude that host size does not appear to be a predictive factor for parasite 374 

composition in E. bibronii. The analysis of sex, seasonality, and their interaction was 375 

significant only in the Chapada do Araripe. Although this result was statistically 376 

significant, it may be linked to local environmental dynamics, as the slopes of Chapada 377 

do Araripe is a mesic region with higher humidity and precipitation than the Caatinga 378 

stricto sensu areas. 379 

In this study, we present new parasite records for Enyalius bibronii in four 380 

conservation areas in northeastern Brazil, expanding knowledge of host-parasite biology. 381 

We highlight the unique parasite composition in each area, emphasizing the need for 382 

future studies to evaluate parasite distribution comprehensively. Such research is crucial 383 

for understanding the true diversity of species within these communities and the 384 

ecological relationships they maintain throughout their range, potentially revealing 385 

parasite dispersal mechanisms alongside their hosts. 386 

 387 

ACKNOWLEDGEMENTS  388 

We thank the Secretaria de Ciências, Tecnologia e Educação Superior do Ceará 389 

(SECITECE), the Fundação Cearense de Apoio ao Desenvolvimento Científico e 390 

Tecnológico (FUNCAP) with a postdoc fellowship granted to CRO (FUNCAP/CNPq 391 

FPD-0213-00385.01.01/23). The research fellowship granted to AAMT (PVS-0215-392 

00125.01.00/23). AAG thanks CNPq for financial support in form of a Universal grant 393 



17 
 

(406968/2021-7) and a productivity research grant (307643/2022-0). DOM thanks 394 

Conselho Nacional de Desenvolvimento Científico e Tecnológico - CNPq and Fundação 395 

de Apoio à Pesquisa do Estado da Paraíba (FAPESQ-PB) for financial support. The 396 

author declare that they have no conflict of interest. 397 

 398 

Author contributions: CRediT (Contributor Roles Taxonomy) 399 
SCR = Samuel Cardozo Ribeiro 400 
MES = Maria Erica Pereira Santos 401 
JAAF = João Antônio Araújo-Filho 402 
AAMT = Adonias Aphoena Martins Teixeira 403 
CRO = Cicero Ricardo de Oliveira 404 
TC = Tais Borges Costa 405 
WLV = Washington Luiz Silva Vieira 406 
AAG = Adrian Antônio Garda 407 
DOM = Daniel Oliveira Mesquita 408 
 409 
Conceptualization: SCR, MES, DOM 410 
Data curation: SCR, MES, AAG, DOM 411 
Formal Analysis: MES, CRO 412 
Funding acquisition: SCR, MES 413 
Investigation: MES, JAAF, AAMT, TC, WLV 414 
Methodology: SCR, MES, JAAF, AAMT, TC, WLV 415 
Project administration: SCR, MES 416 
Resources: SCR, MES 417 
Software: SCR, MES, JAAF, AAMT, CRO, TC, WLV, AAG, DOM 418 
Supervision: SCR; AAG; DOM 419 
Validation: SCR, MES, JAAF, AAMT, CRO, TC, WLV, AAG, DOM 420 
Visualization: SCR, MES, JAAF, AAMT, CRO, TC, WLV, AAG, DOM 421 
Writing – original draft: SCR, MES, JAAF, AAMT, CRO, TC, WLV, AAG, DOM 422 
Writing – review & editing: SCR, MES, JAAF, AAMT, CRO, TC, WLV, AAG, DOM 423 
 424 

BIBLIOGRAPHIC REFERENCES 425 

Aho, J.M. (1990). Helminth communities of amphibians and reptiles: comparative 426 

approaches to understanding patterns and processes. pp. 157-195 In Esch, G.W., 427 

Bush, A.O., & Aho. J.M. (Eds) Parasite Communities: Patterns and processes. 428 

Chapman & Hall. 429 



18 
 

Almeida, W.O., Freire, E.M.X., & Lopes, S.G.A. (2008a). new species of Pentastomida 430 

infecting Tropidurus hispidus (Squamata: Tropiduridae) from caatinga in 431 

Northeastern Brazil. Brazilian Journal of Biology, 68, 199–203. 432 

Almeida, W.O., Santana, G.G., Vieria, W.L.S., Wanderley, I.C., Freire, E.M.X., & 433 

Vasconcellos, A. (2008b). Pentastomid, Raillietiella mottae Almeida, Freire and 434 

Lopes, 2008, infecting lizards in an area of caatinga, northeast, Brazil. Brazilian 435 

Journal of Biology, 68, 203–207. 436 

Almeida, W.O., Santana, G.G., Vieira, W.L.S., Wanderley, I.C., & Ribeiro, S.C. (2009). 437 

Rates of pulmonary infection by pentastomids in lizards species from a restinga 438 

habitat in northeastern Brazil. Brazilian Journal of Biology, 69, 197–200. 439 

Anderson, R.C. (2000). Nematode parasites of vertebrates: Their development and 440 

transmission. 2nd ed. CABI Publishing, 650p. 441 

Andrade, C. (2000). Meios e soluções comumente empregados em laboratórios. UFRRJ. 442 

Anjos, L.A., Almeida, W.O., Vasconcelos, A.C., Freire, E.M.X., & Rocha, C.F.D. (2008). 443 

Pentastomids infecting an invader lizard, Hemidactylus mabouia (Gekkonidae) in 444 

northeastern Brazil. Brazilian Journal of Biology, 68, 611–615. 445 

Araujo-Filho, J.A., Ribeiro, S.C., Brito, S.V., Teles, D.A., Sousa, J.G.G., Ávila, R.W., & 446 

Almeida, W.O. (2014). Parasitic nematodes of Polychrus acutirostris 447 

(Polychrotidae) in the Caatinga biome, Northeastern Brazil. Brazilian Journal of 448 

Biology, 74, 939–942. 449 

Araujo-Filho, J.A., Brito, S.V., Lima, V.F., Pereira, A.M.A., Mesquita, D.O., 450 

Albuquerque, R.L., & Almeida, W.O. (2017). Influence of temporal variation and 451 

host condition on helminth abundance in the lizard Tropidurus hispidus from north-452 

eastern Brazil. Journal of Helminthology, 91, 312–319. 453 



19 
 

Auricchio, P., & Salomão, M.G. (2002). Técnicas de coleta e preparação de vertebrados 454 

para fins científicos e didáticos. Instituto Pau Brasil de História Natural.  455 

Ávila, R.W., & Silva, R.J. (2010). Checklist of helminths from lizards and 456 

amphisbaenians (Reptilia, Squamata) of South America. Journal of Venomous 457 

Animals and Toxins including Tropical Diseases, 16, 543–572. 458 

Barbosa, M.R.V., Lima, I.B., Lima, J.R., Cunha, J.P., Agra, M.F., & Thomas, W. (2007). 459 

Vegetação e flora no Cariri paraibano. Oecologia Brasiliensis, 11, 313–322. 460 

Barreto-Lima, A.F., & Anjos, L.A.D. (2014). Occurrence of Strongyluris oscari 461 

(Nematoda; Heterakidae) in Enyalius bilineatus (Squamata: Leiosaurinae) from the 462 

Brazilian Atlantic Forest. Herpetology Notes, 7, 455–456. 463 

Barreto-Lima, A.F., Toledo, G.M., & Anjos, L.A. (2012). The nematode community in 464 

the Atlantic rainforest lizard Enyalius perditus Jackson, 1978 from south eastern 465 

Brazil. Journal of Helminthology, 86, 395–400. 466 

Beaupre, S.J., Jacobson, E.R., Lillywhite, H.B., & Zamudio, K. (2004). Guidelines for 467 

use of live amphibians and reptiles in field and laboratory research. 468 

Bertolotto, C.E.V., Pellegrino, K.C.M., Rodrigues, M.T., & Yonenaga‐Yassuda, Y. 469 

(2002). Comparative cytogenetics and supernumerary chromosomes in the 470 

Brazilian lizard genus Enyalius (Squamata, Polychrotidae). Hereditas, 136, 51–57. 471 

Bower, D.S., Brannelly, L.A., McDonald, C.A., Webb, R.J., Greenspan, S.E., Vickers, 472 

M., Gardner, M.G., & Greenlees, M.J. (2019). A review of the role of parasites in 473 

the ecology of reptiles and amphibians. Austral Ecology, 44, 433–448. 474 

Brito, S.V., Ferreira, F.S., Ribeiro, S.C., Anjos, L.A., Almeida, W.O., Mesquita, D.O., & 475 

Vasconcellos, A. (2014a). Spatial–temporal variation of parasites in 476 

Cnemidophorus ocellifer (Teiidae) and Tropidurus hispidus and Tropidurus 477 



20 
 

semitaeniatus (Tropiduridae) from Caatinga areas in northeastern Brazil. 478 

Parasitology Research, 3, 1163–1169. 479 

Brito, S.V., Corso, G., Almeida, A.M., Ferreira, F.S., Almeida, W.O., Anjos, L.A., & 480 

Vasconcellos, A. (2014b). Phylogeny and micro-habitats utilized by lizards 481 

determine the composition of their endoparasites in the semiarid Caatinga of 482 

Northeast Brazil. Parasitology research, 113, 3963–3972. 483 

Bush, A.O., Lafferty, K.D., Lotz, J.M., & Shostaki, E.A.W. (1997). Parasitology meets 484 

ecology on its own terms: Margolis et al. Revisited. The Journal of parasitology, 485 

83, 575–583. 486 

Cabral, A.N., Teles, D.A., Brito, S.V., Almeida, W.O., Dos Anjos, L.A., Guarnieri, M.C., 487 

& Ribeiro, S.C. (2018). Helminth parasites of Mabuya arajara Rebouças-Spieker, 488 

1981 (Lacertilia: Mabuyidae) from Chapada do Araripe, northeastern 489 

Brazil. Parasitology Research, 117, 1185–1193.  490 

Campião, K.M., Ribas, A.C.A., Morais, D.H., Dias, O.T., Silva, R.J., & Tavares, L.E.R. 491 

(2015). How many parasites species a frog might have? Determinants of parasite 492 

diversity in South American anurans. PLoS One, 10, e0140577.  493 

Campião, K.M., Silva, R.J., & Ferreira, V.L. (2009). Helminth parasites of Leptodactylus 494 

podicipinus (Anura: Leptodactylidae) from south-eastern Pantanal, state of Mato 495 

Grosso do Sul, Brazil. Journal of Helminthology, 83, 345–349. 496 

Cardoso, T.S., Simões, R.O., Luque, J.L.F., Maldonado, A., & Gentile, R. (2016). The 497 

influence of habitat fragmentation on helminth communities in rodent populations 498 

from a Brazilian Mountain Atlantic Forest. Journal of Helminthology, 90, 460–468. 499 

Cavalcanti, L.C.S., & Corrêa, A.C.B. (2014). Pluviosity in Catimbau National Park 500 

(Pernambuco): Its Determinants and their effects on the Landscape. Geografia 501 

(Londrina), 23, 133–156.  502 



21 
 

Dorigo, T.A., Maia-Carneiro, T.A., Almeida-Gomes, M., Squeira, C.C., Vrcibradic, D., 503 

Van Sluys, M., & Rocha, C.F.D. (2014). Diet and helminths of Enyalius brasiliensis 504 

(Lacertilia, Iguania, Leiosauridae) in an Atlantic Rainforest remnant in southeastern 505 

Brazil. Brazilian Journal of Biology, 74, 199–204. 506 

Ebert, D., & Fields, P.D. (2020). Host–parasite co-evolution and its genomic signature. 507 

Nature Reviews Genetics, 21, 754–768. 508 

Fontes, A.F., Vicente, J.J., Kiefer, M.C., & Van Sluys, M. (2003). Parasitism by 509 

helminths in Eurolophosaurus nanuzae (Lacertilia: Tropiduridae) in an area of 510 

rocky outcrops in Minas Gerais state, southeastern Brazil. Journal of Herpetology, 511 

37, 736–741. 512 

Galdino, C.A.B., Ávila, R.W., Bezerra, C.H., Passos, D.C., Melo, G.C., & Zanchi-Silva, 513 

D. (2014). Helminths infection patterns in a lizard (Tropidurus hispidus) population 514 

from a semiarid Neotropical area: associations between female reproductive 515 

allocation and parasite loads. Journal of Parasitology, 100, 864–867. 516 

Garda, A.A., Costa, T.B., Santos-Silva, C.R., Mesquita, D.O., Faria, R.G., Conceião, 517 

B.M., Soares da Silva, I.R., Ferreira, A.S., Rocha, S.M., Silva Palmeira, C.N., 518 

Rodrigues, R., Ferrari, S.F., & Torquato, S. (2013). Herpetofauna of protected areas 519 

in the caatinga I: Raso da Catarina Ecological Station (Bahia, Brazil). Check list, 9, 520 

405–414. 521 

Gogliath, M., Ribeiro, L.B., & Freire, E.M.X. (2010). Reptilia, Squamata, Leiosauridae, 522 

Enyalius bibronii Boulenger, 1885: Distribution extension and geographic 523 

distribution map. Check List, 6, 652–654. 524 

Gonçalves-Sousa, J.G., Brito, S.V., Ávila, R.W., Teles, D.A., Araujo-Filho, J.A., 525 

Teixeira, A.A.M., Anjos, L.A., & Almeida, W.O. (2014). Helminths and 526 

Pentastomida of two synanthropic gecko lizards, Hemidactylus mabouia and 527 



22 
 

Phyllopezus pollicaris, in an urban area in Northeastern Brazil. Brazilian Journal 528 

of Biology, 74, 943–948. 529 

Gonçalves-Sousa, J.G., Ribeiro, S.C., Roberto, I.J., Teles, D., & Almeida, W.O. (2010). 530 

Ocorrência de pentastomídeos (Metameria: Ecdysozoa) no lagarto Phyllopezus 531 

pollicaris (Spix, 1825). Cadernos de Cultura e Ciência, 2, 64–71. 532 

Hamilton, W.D., & Zuk, M. (1982). Heritable true fitness and bright Bird: a role for 533 

parasites? Science, 218, 384–387. 534 

Jackson, J.F. (1978). Differentiation in the genera Enyalius and Strobilurus (Iguanidae): 535 

implications for Pleistocene climatic changes in eastern Brazil. Arquivos de 536 

Zoologia, 30, 1–79. 537 

Klaion, T., Almeida-Gomes, M., Tavares, L.E., Rocha, C.F., & Sluys, M.V. (2011). Diet 538 

and nematode infection in Proceratoprhys boiei (Anura: Cycloramphidae) from 539 

two Atlantic rainforest remnants in Southeastern Brazil. Anais da Academia 540 

Brasileira de Ciências, 83, 1303–1312. 541 

Lacerda, G.M.C., Santana, J.D.A., Araujo-Filho, J.A., & Ribeiro, S.C. (2023). Checklist 542 

of parasites associated with ʻreptiles’ in Northeast Brazil. Journal of 543 

Helminthology, 97, e3.  544 

Lehun, A.L., Duarte, G.S., & Takemoto, R.M. (2023). Nematodes as indicators of 545 

environmental changes in a river with different levels of anthropogenic impact. 546 

Anais da Academia Brasileira de Ciências, 95, e20200307.  547 

Lima, V.F., Brito, S.V., Araujo-Filho, J.A., Teles, D.A., Ribeiro, S.C., Teixeira, A.A.M., 548 

Pereira, A.M.A., & Almeida, W.O. (2017). Helminth parasites of Phyllodactylidae 549 

and Gekkonidae lizards in a Caatinga ecological station, northeastern Brazil. Biota 550 

Neotropica, 17, e20160263.  551 



23 
 

Lima, V.F., Brito, S.V., Araujo-Filho, J.A., Teles, D.A., Ribeiro, S.C., Teixeira, A.A.M., 552 

Pereira, M.A., & Almeida, W.O. (2018). Raillietiella mottae (Pentastomida: 553 

Raillietiellidae) parasitizing four species of Gekkota lizards (Gekkonidae and 554 

Phyllodactylidae) in the Brazilian Caatinga. Helminthologia, 55, 140–145. 555 

Malheiro, R.C., Tertulino, M.D., Passos, D.C., & Coelho-Lima, A. D. (2024). Leiosaurid 556 

lizards also fork their tails: first record of a bifid tail in the genus Enyalius Wagler, 557 

1830. Herpetology Notes, 17, 669–672. 558 

Marcogliese, D.J. (2004). Parasites: Small Players with Crucial Roles in the Ecological 559 

Theater. Ecohealth, 1, 151–164. 560 

MMA- Ministério do Meio Ambiente. (2007). Áreas prioritárias para a conservação, 561 

Uso sustentável e Repartição de benefícios da Biodiversidade Brasileira: 562 

Atualização - Portária MMA n°09, de 23 de janeiro de 2007. 563 

Møller, A.P., Erritzøe, J., & Saino, N. (2003). Seasonal changes in immune response and 564 

parasite impact on hosts. The American Naturalist, 161, 657–671. 565 

Oliveira, C.R., Gonçalves-Sousa, J.G., Carvalho, E.F.F., Ávila, R.W., & Borges-Nojosa, 566 

D.M. (2023). Effect of altitude and spatial heterogeneity on the host-parasite 567 

relationship in anurans from a remnant humid forest in the brazilian semiarid. 568 

Parasitology Research, 122, 2651–2666. 569 

Oliveira, C.R., Mascarenhas, W., Batista-Oliveira, D., Araújo, K.C., Ávila, R.W., & 570 

Borges-Nojosa, D.M. (2022). Endoparasite community of anurans from an 571 

altitudinal rainforest enclave in a Brazilian semiarid area. Journal of 572 

Helminthology, 96, e62.  573 

Oliveira, C.R., de Moura, L.C., Dos Santos, E.M., & Roberto, I.J. (2025). Endoparasites 574 

of Adelophryne nordestina (Anura, Eleutherodactylidae) from the Northern 575 

Atlantic Forest of Brazil. Acta Parasitologica, 70, 123. 576 



24 
 

Pedrosa, I.M.M.C., Costa, T.B., Faria, R.G., França, F.G.R., Laranjeiras, D.O., Oliveira, 577 

T.C.S.P., ... & Garda, A.A. (2014). Herpetofauna of protected areas in the Caatinga 578 

III: The Catimbau National Park, Pernambuco, Brazil. Biota Neotropica, 14, 579 

e20140046.  580 

Poulin, R. (1993). The disparity between observed and uniform distributions: a new look 581 

at parasite aggregation. International Journal Parasitology, 23, 937–944. 582 

Poulin, R. (1997). Species richness of parasite assemblages: evolution and patterns. 583 

Annual review of Ecology and Systematics, 28, 341–358. 584 

Poulin, R. (2007). Evolutionary ecology of parasites. 2nd ed. Princeton: Princeton 585 

University Press. 586 

Poulin, R. (2014). Parasite biodiversity revisited: frontiers and constraints. International 587 

Journal for Parasitology, 44, 581–589. 588 

Poulin, R., & Krasnov, B.R. (2010). Similarity and variability of parasite assemblages 589 

across geographic space. In: Morand S., & Krasnov B.R. (eds) The biogeography 590 

of host-parasite interactions. Oxford University, pp. 115–128. 591 

R Core Team. (2023). R: A Language and Environment for Statistical Computing. 592 

Vienna: R Foundation for Statistical Computing. https:// www.R-project.org/. 593 

Ribeiro, S.C., Ferreira, F.S., Brito, S.V., Teles, D.A., Ávila, R.W., Almeida, W.O., Anjos, 594 

LA., & Guarnieri, M. (2012a). Pulmonary infection in two sympatric lizards, 595 

Mabuya arajara (Scincidae) and Anolis brasiliensis (Polychrotidae) from a cloud 596 

forest in Chapada do Araripe, Ceará, Northeastern Brazil. Brazilian Journal of 597 

Biology, 72, 929–933. 598 

Ribeiro, S.C., Roberto, I.J., Sales, D.L., Ávila, R.W., & Almeida, W.O. (2012b). 599 

Amphibians and reptiles from the Araripe bioregion, northeastern Brazil. 600 

Salamandra, 48, 133–146. 601 



25 
 

Robar, N., Burness, G., & Murray, D.L. (2010). Tropics, trophics and taxonomy: the 602 

determinants of parasite‐associated host mortality. Oikos, 119, 1273–1280. 603 

Rodrigues, M.T., Freitas, M.A., Silva, T.F.S., & Bertolotto, C.E.V. (2006). A new species 604 

of lizard genus Enyalius (Squamata, Leiosauridae) from the highlands of Chapada 605 

Diamantina, state of Bahia, Brazil, with a key to species. Phyllomedusa: Journal of 606 

Herpetology, 5, 11–24. 607 

Rózsa, L., Reiczigel, J., & Majoros, G. (2000). Quantifying parasites in samples of hosts. 608 

Journal of Parasitology, 86, 228–232. 609 

Salvador, A., Veiga, J.P., Martin, J., Lopez, P., Abelenda, M., & Marisa, P. (1996). The 610 

cost of producing a sexual signal: testosterone increases the susceptibility of male 611 

lizards to ectoparasitic infestation. Behavioral Ecology, 7, 145–150. 612 

Schall, J.J., & Dearing, M.D. (1987). Malarial parasitism and male competition for mates 613 

in the western fence lizard, Sceloporus occidetalis. Oecologia, 73, 389–392. 614 

Schmidt, G.D. (1986). CRC handbook of tapeworm identification. Boca Raton, CRC 615 

Press. 616 

Segalla, M.V., Berneck, B., Canedo, C., Caramaschi, U., Cruz, C.G., Garcia, P.D.A., 617 

Grant, T., Haddad, C. F. B., Lourenço, A. C., Mangia, S., Mott, T., Nascimento, L., 618 

Toledo, L. F., Werneck, F., & Langone, J.A. (2021). List of Brazilian amphibians. 619 

Herpetologia brasileira, 10, 121–216. 620 

Silva, E.G., Santos, M.E.P., Brito, S.V., Almeida, W.O., & Ribeiro, S.C. (2019). 621 

Raillietiella mottae (Pentastomida: Raillietiellidae) infecting Ameiva ameiva 622 

(Squamata: Teiidae) in Araripe Plateau, Northeast Brazil. Brazilian Journal of 623 

Biology, 79, 100–103. 624 



26 
 

Sousa, B.M., Oliveira, A., & Lima, S.S. (2007). Gastrointestinal helminth fauna of 625 

Enyalius perditus (Reptilia: Leiosauridae): Relation to host age and sex. Journal of 626 

Parasitology, 93, 211–213. 627 

Teixeira, A.A.M., Brito, S.V., Teles, D.A., Ribeiro, S.C., Araujo-Filho, J.A., Lima, V.F., 628 

Pereira, A.M.A., & Almeida, W.O. (2016). Helminths of the lizard Salvator 629 

merianae (Squamata, Teiidae) in the caatinga, northeastern Brazil. Brazilian 630 

Journal of Biology, 77, 312–317. 631 

Teixeira, A.A.M., Riul, P., Brito, S.V., Araujo-Filho, J.A., Teles, D.A., Almeida, W.O., 632 

& Mesquita, D.O. (2020). Ecological release in lizard endoparasites from the 633 

Atlantic Forest, northeast of the Neotropical Region. Parasitology, 147, 491–500. 634 

Timi, J.T., Lanfranchi, A.L., & Luque, J.L. (2010). Similarity in parasite communities of 635 

the teleost fish Pinguipes brasilianus in the southwestern Atlantic: 636 

Infracommunities as a tool to detect geographical patterns. International Journal 637 

for Parasitology, 40, 243–254. 638 

Uchôa, L.R., Delfim, F.R., Mesquita, D.O., Colli, G.R., Garda, A.A., & Guedes, T.B. 639 

(2022). Lizards (Reptilia: Squamata) from the Caatinga, northeastern Brazil: 640 

Detailed and updated overview. Vertebrate Zoology, 72, 599–659. 641 

Velloso, A.L., Sampaio, E.V.S.B., & Pareyn, F.G.C. (2002). Ecorregiões propostas para 642 

o bioma caatinga. Associação Plantas do Nordeste. The Nature Conservancy do 643 

Brasil. 644 

Vicente, J.J., Rodrigues, H.O., Gomes, D.C., & Pinto, R.M. (1993). Nematóides do 645 

Brasil. Parte III: nematóides de répteis. Revista Brasileira de Zoologia, 10, 19–168. 646 

Vicente, J.J., Rodrigues, H.O., Gomes, D.C., & Pinto, R.M. (1997). Nematóides do 647 

Brasil. Parte V: nematóides de mamíferos. Revista Brasileira de Zoologia, 14, 1–648 

452. 649 



27 
 

Vicente, J.J., Rodrigues, H.O., Gomes, D.C., & Pinto, R.M. (1991). Nematóides do 650 

Brasil, 2ª parte: Nematóides de anfíbios. Revista Brasileira de Zoologia, 7, 549–651 

626.  652 

Vicente, J.J., Van Sluys, M., Fontes, A.F., & Kiefer, M.C. (2000). Subulura lacertilia sp. 653 

n. (Nematoda, Subuluridae) parasitizing the Brazilian lizard Tropidurus nanuzae 654 

Rodrigues (Lacertilia, Tropiduridae). Revista Brasileira de Zoologia, 17, 1065–655 

1068. 656 

Vrcibradic, D., Vicente, J.J., & Bursey, C.R. (2007). Helminths infecting the lizard 657 

Enyalius bilineatus (Iguanidae, Leiosaurinae), from an Atlantic Rainforest area in 658 

Espırito Santo State, southeastern Brazil. Amphibia–Reptilia, 28, 166–169. 659 

Vrcibradic, D., Anjos, L.A., Vicente, J.J., & Bursey, C.R. (2008). Helminth parasites of 660 

two sympatric lizards, Enyalius iheringii and E. Perditus (Leiosauridae), from an 661 

Atlantic Rainforest area of southeastern Brazil. Acta Parasitologica, 53, 222–225. 662 

Yamaguti, S. (1971). Systema Helminthum- Trematodes. Vol. I. London, Interscience 663 

Publishers. 664 

Zuk, M., & Mckean, K. (1996). Sex differences in parasite infections: patterns and 665 

processes. International Journal for Parasitology, 26, 1009–1024. 666 

Received September 6, 2025. 667 

Accpeted September 17, 2025. 668 



28 
 

Table 1- Parasite species found in Enyalius bibronii sampled in Chapada do Araripe (Ceará State), PARNA Catimbau (Pernambuco State), PNHR 
Fazenda Almas (Ceará State), and ESEC Raso da Catarina (Bahia State), presenting their infection rates: mean intensity of infection+ standard 
error (IMI+SE), prevalence (P), overall abundance (ABG), and amplitude of the class (AMC). 

SPECIES Chapada do Araripe PARNA Catimbau PNHR  Fazenda Almas ESEC Raso da Catarina 

INDEX IMI+SE P(%) ABG AMC IMI+SE P(%) ABG AMC IMI+SE P(%) ABG AMC IMI+SE P(%) ABG AMC 

NEMATODA                 

Heterakidae                 

Strongyluris oscari  
Travassos, 1923 

11.45±9.89 60 275 1-33 - - - - - - - - - - -  

Physalopteridae                 

Physaloptera retusa 

Rudolphi, 1819 

10.5±17.69 10 42 1-37 - - - - - - - - - - - - 

Physaloptera lutzi 
Guimaraes, Cristófaro 

and Rodrigues, 1976 

8±9.89 5 16 1-15 4.5±6.1 31 63 1-25 - - - - 2.33±2.30 10 7 1-5 

Pharyngodonidae                 

Parapharyngodon 

alvarengai  Freitas, 

1957 

2 2.5 2 2 9±4.2 4.4 18 6-12 2±0.89 11 12 1-3 - - - - 

Subuluridae                 

Subulura lacertília  
Vicente, Van-Sluys, 

- - - - - - - - 2±1.29 13 14 1-4 - - - - 



29 
 

 

 

 

  

Fontes and Kiefer, 

2000 

Onchocercidae 1 2.5 1 1 - - - - - - - - - - - - 

PENTASTOMIDA                 

Raillietiellidae                 

Raillietiella mottae  
Almeida, Freire and 

Lopes, 2008 

- - - - - - - - 2.5±2.12 3.9 5 1-4 - - - - 
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Table 2- Generalized Linear Model (GLM) results showing the influence of sex, collection season, and their interaction (sex/season) on the parasite 
load of Enyalius bibronii collected in Chapada do Araripe and PNHR Fazenda Almas (FA); DF = Degrees of freedom. 

 Chapada do Araripe PNHR Fazenda Almas 

Coeficient Z, DF P Z, DF P 

Sex 4.326, 31 P<0,005 -0.008, 41 P= 0.994 

Sasson 3.413, 31 P<0.001 0.175, 41 P= 0.861 

Sex/Season -2.896, 31 P<0.01 0.008, 41 P= 0.994 
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Figure 1. Map showing study sites in Northeastern Brazil: Chapada do Araripe (CE), 
PARNA Catimbau (PE), ESEC Raso da Catarina (BA), and PNHR Fazenda Almas (PB). 
 


