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Abstract

The parasitological analysis of synanthropic animals is an important tool in studying disease
prevalence by region, as it can elucidate key epidemiological links arising from the coexistence of
these species with humans. This study aimed to characterize the parasitological profile of opossums’
(Didelphis albiventris) and small rodents’ degradation (Rattus rattus) in native forest areas in western
Londrina, Parana, from October 2019 to January 2020. Six animals were captured in valley bottom
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areas of the municipality using cage traps, Sherman, and Tomahawk models, with attractive baits.
After capture, the animals were euthanized, necropsied, and fecal samples were collected directly
from intestinal segments, without distinguishing anatomical portions. For parasitological analysis,
spontaneous sedimentation and centrifugal-flotation techniques were applied. The results revealed
the presence of enteric parasites, including Ancylostoma sp., Trichuris sp., Toxocara sp., Toxascaris
leonina, Taenia sp., Capillaria sp., Ascaris sp., Giardia sp., Physaloptera sp., and Cruzia tentaculata.
These findings highlight how close interactions between wildlife and urban environments can
facilitate the sharing of parasites not only among wild species but also with humans and domestic
animals, posing potential risks to public health. This study contributes to the understanding of
parasitic transmission dynamics in urban-adjacent ecosystems and underscores the importance of
monitoring zoonotic risks associated with wildlife in populated regions.

Keywords: Didelphis albiventris. Parasites, Rattus rattus. Synanthropy.

Resumo

A anélise parasitoldgica de animais sinantropicos constitui ferramenta importante no estudo da
prevaléncia de doencas por regido, pois pode elucidar importantes vinculos epidemiolégicos criados
a partir da convivéncia das espécies com os humanos. Este estudo teve como objetivo caracterizar o
perfil parasitoldgico das fezes de gambas (Didelphis albiventris) e pequenos roedores (Rattus rattus)
em areas de mata nativa no oeste de Londrina, Parand, durante o periodo de outubro de 2019 a janeiro
de 2020. Foram capturados seis animais em éareas de fundo de vale do municipio, utilizando
armadilhas do tipo gaiola, modelos Sherman e Tomahawk, com iscas atrativas. Apés a captura, 0s
animais foram eutanasiados e necropsiados, e amostras fecais foram coletadas diretamente dos
segmentos intestinais, sem distin¢cdo de porcdo anatdmica. Para as analises parasitologicas, foram
aplicadas as técnicas de sedimentagédo espontanea e centrifugo-flutuacdo. Os resultados mostraram a
presenca de diversos enteroparasitos, como Ancylostoma sp., Trichuris sp., Toxocara sp., Toxascaris
leonina, Taenia sp., Capillaria sp., Ascaris sp., Giardia sp., Physaloptera sp. e Cruzia tentaculata.
Esses achados evidenciam que a proximidade entre fauna silvestre e areas urbanas pode facilitar o
compartilhamento de parasitos, ndo so entre espécies silvestres, mas também com humanos e animais
domésticos, representando um risco potencial para a saude publica. Este estudo contribui para a
compreensdo das dindmicas de transmissdo parasitaria em ecossistemas proximos a areas urbanas e
reforca a importancia de monitorar os riscos zoonoéticos associados a fauna silvestre em regides
habitadas.

Palavras-chave: Didelphis albiventris. Parasitos Rattus rattus. Sinantropia.

1 Introduction

With the expansion of cities, contact and interaction between humans and wildlife has become
increasingly common. This interaction is mainly driven by the destruction of forest fragments, as well
as food and water sources, which compels animals to use human resources for their survival, thus
creating a synanthropic relationship (Barbosa et al., 2014). However, this coexistence facilitates the
transmission of diseases between different animal species and humans.

Opossums of the species Didelphis albiventris (white-eared opossum) have generalist feeding
habits. As omnivores, they feed on fruits, seeds, small mammals, birds, reptiles, amphibians, and

small mollusks. Ecologically, they play an important role as seed dispersers (Lourengo et al., 2024).
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As they approach urban environments and adapt to this reality, interactions between human life and
animals of this genus may lead to an increase in certain parasites in these animals.

Rodents of the species Rattus rattus (roof rat), in turn, have a worldwide distribution, frequently
inhabiting human dwellings and adapting to these environments in order to benefit from the resources
needed for their survival. They are known to be significant vectors of parasites relevant to public
health (Lima et al., 2021).

In the state of Paran, both species are present and may act as disseminators of diseases among
wild animals, domestic animals, and humans due to their synanthropic characteristics, which allow
them to inhabit both urban areas and more preserved regions (Caldart et al., 2017; Dario et al., 2022).

Parasitological analysis of these animals is an important tool in studying the regional prevalence
of diseases, as it can help elucidate significant epidemiological links resulting from the coexistence
of these species with humans. Therefore, this study aimed to characterize the profile of enteric
parasites in opossums and small rodents originating from native forest in the western region of

Londrina, Parana.

2 Material and Methods

This study was authorized by the Ethics Committee on Animal Use of Universidade Estadual
de Londrina (CEUA/UEL) under protocol number 124/2016, extended by official letter number
73/2019.

Between October 2019 and January 2020, ten animal capture attempts were carried out using
Tomahawk and Sherman traps in six different riparian forest areas near human dwellings and
watercourses in the western region of the municipality of Londrina. These traps operate through a
pressure-activated mechanism triggered when the animal exerts force upon entering.

Captured animals were euthanized according to the protocol recommended by CONCEA
(National Council for the Control of Animal Experimentation): standardized anesthetics Xylazine and
Ketamine were administered for Rattus rattus (40-90 mg/kg of Ketamine Hydrochloride and 5 mg/kg
of Xylazine) and Didelphis albiventris (20-30 mg/kg of Ketamine Hydrochloride and 5 mg/kg of
Xylazine). After anesthesia and sedation, euthanasia was performed using the exsanguination method
via intracardiac puncture. Subsequently, necropsies were performed, and feces were collected from
intestinal segments and stored in polypropylene containers under refrigeration for later parasitological
examination.

To detect heavy eggs, the spontaneous sedimentation technique (Hoffman; Pons; Janer, 1934)
was used with adaptations: two to five grams of feces were homogenized in 50 mL of distilled water

using a glass rod. The solution was filtered through gauze and transferred to a sedimentation glass.
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After 40 minutes, the sediment was collected with a Pasteur pipette, placed on a glass slide with a
coverslip, and examined under light microscopy (10X magnification).

Light eggs were detected using flotation techniques (Willis, 1921; Faust et al., 1939). For the
first method, two grams of feces were added to a glass tube and homogenized in a saturated sodium
chloride solution. The tube was filled until a meniscus formed at the surface. A glass slide was placed
over the meniscus and left for 15 minutes. After that time, the slide was removed, inverted, and
examined under light microscopy (10X magnification). For the second method, two grams of feces
were homogenized in 15 mL of distilled water in a plastic cup. The mixture was filtered through
gauze and centrifuged at 2,100 rpm for two minutes. The samples were washed, and the pellet was
resuspended in a magnesium sulfate (MgSOs) solution and centrifuged again at 2,100 rpm for eight
minutes. A meniscus was formed, and a glass slide was placed on top, stained with a drop of Lugol’s
solution, and observed under light microscopy (40X magnification).

The modified Ziehl-Neelsen technique (Henriksen; Pohlens, 1981) was used to identify
Cryptosporidium spp. in fecal samples. A fecal smear was prepared on a glass slide and left to air dry
at room temperature. Then, carbol fuchsin solution was applied, and the slide was gently heated until
vapors formed to allow the oocysts’ primary staining. After this period, the excess stain was drained
off, and the slide was rinsed with running water. A 5% aqueous sulfuric acid solution was applied for
30 seconds to remove excess fuchsin from the slide background. The slide was then rinsed, drained,
and counterstained with 0.3% methylene blue solution for one minute, staining the background blue
and facilitating oocyst visualization. Finally, the slide was rinsed again with running water, air-dried
at room temperature, and examined under light microscopy using 100X magnification with an oil

immersion lens.

3 Results and Discussion

Six animals were captured at four of the six sampling sites: four Didelphis albiventris and two
Rattus rattus.

Using the Willis technique, 83.3% (5/6) of the animals tested positive, with the main parasites
identified being Ancylostoma sp., Trichuris sp., and Cruzia tentaculata. In the Faust et al. (1939) test,
33.3% (2/6) tested positive for Giardia sp. In the Hoffman, Pons and Janer (1934) test, 50.0% (3/6)
of the animals showed the presence of parasites: cestode eggs in opossums, and Physaloptera sp. in
the rodent (Table 1). In the modified Ziehl-Neelsen technique (Henriksen; Pohlens, 1981), none of

the animals tested positive for Cryptosporidium sp.
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Table 1 - Results of coproparasitological tests performed on Didelphis albiventris and Rattus
rattus captured in native forest areas in the western region of Londrina, Parand, from October
2019 to January 2020, using the techniques of Willis (1921), Faust et al. (1939), and
Hoffman, Pons and Janer (1934)

Species of Animal Parasites Identified
Willis Faust et al. Hoffman et al.
D. albiventris (1) Ancylostoma sp. Absent Cestode
Cruzia tentaculata Trichuris sp.
Toxascaris leonina
Toxocara sp.
D. albiventris (2) Ancylostoma sp. Absent Absent
Cestodeo
Cruzia tentaculata Toxocara sp.
Trichuris spp.
D. albiventris (3) Ancylostoma sp. Absent Absent
Cruzia tentaculata Trichuris sp.
D. albiventris (4) Ancylostoma sp. Absent Absent
Capillaria sp.
Cruzia tentaculata
R. rattus (1) Ancylostoma sp. Ascaris sp. Giardia sp. Giardia sp.
R. rattus (2) Auséncia Giardia sp. Absent

Source: research data.

Parasites of the genus Ancylostoma were found in all opossums (4/4, 100%) and one of the
Rattus rattus specimens (1/2, 50%) captured. This parasite is a soil-transmitted helminth of zoonotic
importance, responsible for cutaneous larva migrans, often acquired in areas frequented by dispersers
such as dogs (Rodriguez-Morales et al., 2021). In a study conducted with Didelphis aurita, a
prevalence of 65.3% was found, suggesting that these opossums may act as new hosts in the zoonotic
cycle in urban areas (Bitencourt; Bezerra, 2020). The animals in this study were captured in valley-
bottom areas bordering human dwellings and shared their habitat with stray domestic animals,
supporting the hypothesis that the infection occurred through ingestion of larvae in these locations.

Cruzia tentaculata was found in all the captured opossums (4/4, 100%). A study by Silva and
Costa (1999), which aimed to clarify the helminth fauna of D. albiventris, reported a prevalence of
91.0% for this parasite, demonstrating a high infection rate. In our study, all four D. albiventris
individuals tested positive for C. tentaculata, supporting the hypothesis that this species may be an
important host. However, further studies are needed to better understand the epidemiology and life
cycle of this parasite.

The ascarid Toxocara sp. was found in two D. albiventris individuals (2/4, 50%). In a study
conducted in Minas Gerais with the same species, Toxocara cati eggs were found in feces, but a
repeated analysis three days later showed a significant reduction in egg count, suggesting the
possibility of pseudoparasitism (Pinto; Mati; Melo, 2014). The animals in the current study were

captured near human dwellings and possibly shared resources with domestic animals. By ingesting
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feces from these animals, they may have become infected and served only as dispersers of the eggs,
unable to support the parasite’s development into adulthood. The same applies to Toxascaris leonina,
found in one opossum (1/4, 25%). This parasite, similar to Toxocara sp., is an ascarid commonly
found in wild canids and felids, but it can also infect domestic animals (Rostami et al., 2020).

Trichuris sp. was detected in three opossums (3/4, 75%). The animals eliminate the parasite
eggs in feces, and water can play a significant role in their dispersal (Camelo et al., 2020). The animals
were captured in peri-urban areas near watercourses, which may explain the infection, considering
that basic sanitation is not universally available in many regions.

Ascaris sp. is among the most prevalent intestinal helminths infecting humans, especially in
areas with poor sanitation, facilitating parasite transmission (Teixeira et al., 2020). Hosts shed
parasite eggs in their feces, and infection occurs through the ingestion of contaminated water or food.
In our study, this parasite was found in one R. rattus individual (1/2, 50%). It is important to highlight
that the animals were captured in forested areas bordering urban zones, near watercourses, and during
summer - conditions that favor egg maturation and infectivity.

Physaloptera sp. was found in only one R. rattus specimen (1/2, 50%).* In an experiment
aiming to elucidate the life cycle of Physaloptera hispida, a parasite of the cotton rat (Sigmodon
hispidus), infection occurred via ingestion of second-stage larvae, acquired by consuming
intermediate hosts, such as insects (Schell, 1952). The generalist feeding habits of the infected R.
rattus suggest it may consume insects and potential intermediate hosts, contributing to environmental
dissemination of the parasite.

Cestode eggs were found in two D. albiventris individuals (2/4, 50%). Although the species
was not identified, some cestodes have zoonotic potential, such as Hymenolepis diminuta and H.
nana, which have been previously identified in the same species under study, in the northwest region
of Parana (Rodriguez et al., 2017).

Capillaria sp. was identified in one D. albiventris individual (1/4, 25%). The main routes of
infection are through ingestion of parasite eggs in the environment or consumption of infected host
organs (Simdes et al., 2014). Given that the studied animals shared space with potential hosts such as
domestic dogs and cats, infection could have occurred easily.

Among the coproparasitological tests conducted, Giardia spp. cysts were observed only in the
test by Faust et al. in two R. rattus individuals (2/2, 100%). Since this technique involves centrifuge-
flotation to detect protozoan cysts and light helminth eggs, it is more likely to diagnose Giardia spp.
than the other tests used in this study. A study by Cardoso et al. (2018), with 41 dog fecal samples
collected from Laranjal Beach, in Pelotas (Rio Grande do Sul), compared the techniques by Faust and
Hoffmann for detecting Giardia spp. cysts. Of the 41 samples, nine tested positive using the Faust

method and seven using the Hoffmann method, corresponding to 22% and 17% positivity,
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respectively. The authors concluded that, overall, the Faust et al. (1939) technique is more effective
than the Hoffman, Pons and Janer (1934) method for diagnosing this protozoan genus.

Waterborne transmission of parasite cysts is the most important transmission route. Therefore,
capturing animals near watercourses and dwellings may indicate a potential source of infection for
both animals and humans (Thompson, 2000). In a comparative study conducted with Rattus spp. from
azoo in Lima, Peru, it was found that the percentage of infected animals increases with factors related
to basic sanitation (Casana et al., 2019). This finding highlights the significant role of water in parasite
transmission and suggests that the infection in the animals in this study may have occurred via
ingestion of environmental cysts, mainly acquired through contact with contaminated surroundings.

All fecal samples from the collected animals tested negative for Cryptosporidium spp. Despite
the negative results, these animal species are considered wild reservoirs of the parasite and pose a
public health concern, especially as they increasingly inhabit areas near human residences
(Bitencourt; Bezerra, 2021; Hancke; Suarez, 2022).

4 Conclusion
Enteroparasites of public health importance were identified in opossums and synanthropic
rodents in Londrina, Parana, including Ancylostoma sp., Trichuris sp., Toxocara sp., Toxascaris
leonina, Taenia sp., Capillaria sp., Ascaris sp., Giardia sp., Physaloptera sp., and Cruzia tentaculata.
Given the proximity of these animals to urban areas, watercourses and soil may serve as
important routes for the dissemination of these etiological agents, potentially affecting other regions
of the municipality. Therefore, further studies on these animal species are recommended in the north-

central region of the state of Parana.

References

BARBOSA, M.M. et al. Ensino de ecologia e animais sinantropicos: relacionando contedos
conceituais e atitudinais. Ciénc. Educ. (Bauru), v.20, n.2, p.315-330, 2014. doi:
https://doi.org/10.1590/1516-73132014000200004.

BITENCOURT, M.M.; BEZERRA, A.M.R. Infection agents of Didelphidae (Didelphimorphia) of
Brazil: an underestimated matter in zoonoses research. Mammalia, v.86, n.2, p.105-122, 2021. doi:
https://doi.org/10.1515/mammalia-2021-0134.

CALDART, E.T. et al. Leishmania in synanthropic rodents (Rattus rattus): new evidence for the
urbanization of Leishmania (Leishmania) amazonensis. Rev. Bras. Parasitol. Vet. v.26, n.1, p.17-27,
2017. doi: https://doi.org/10.1590/S1984-29612017001.

CAMELO, S.M. et al. Prevaléncia de ovos de Helmintos nas aguas residuarias urbanas na cidade de
Campina Grande-PB. Braz. J. Develop., p.51965-51980, 2020. doi:
https://doi.org/10.34117/bjdv6n7-735.

Ensaios e Ciencia, v.29, n.2, p.312-320.


https://doi.org/10.1590/1516-73132014000200004
https://doi.org/10.1515/mammalia-2021-0134
https://doi.org/10.1590/S1984-29612017001
https://doi.org/10.34117/bjdv6n7-735

CARDOSO, T.A. et al. Ocorréncia de Giardia spp. em fezes de cées na praia do Laranjal, Pelotas-
RS e estudo comparativo entre técnicas. Pubvet, v.12, n. 3, p.1-4, 2018. doi:
https://doi.org/10.22256/pubvet.vi2n3a52.1-4.

CASANA, P. et al. Prevalencia de Giardia spp. en roedores (Rattus spp.) de un zoolégico de Lima
Metropolitana.  Rev. Investig. Vet. Pertd, v.30, n.3, p.1207-1215, 2019. doi:
http://dx.doi.org/10.15381/rivep.v30i3.16606.

DARIO, M.A. et al. Trypanosomatid richness among rats, opossums, and dogs in the Caatinga biome,
Northeast Brazil, a former endemic area of chagas disease. Front. Cell. Infec. Microbiol., v.12, 2022.
doi: https://doi.org/10.3389/fcimb.2022.851903.

FAUST, E.C. et al. Comparative Efficiency of Various Technics for the Diagnosis of Protozoa and
Helminths in Feces. J. Parasitol., v.25, n.3, p.241-262, 1939.

HANCKE, D.; SUAREZ, O.V. A review of the diversity of Cryptosporidium in Rattus norvegicus,
R. rattus and Mus musculus: what we know and challenges for the future. Acta Trop., v.13, n.1,
p.106244, 2021. doi: https://doi.org/10.1016/j.actatropica.2021.106244.

HOFFMAN, W.A.; PONS, JA.; JANER, J.L. Sedimentation concentration method in
schistosomiasis mansoni. Puerto Rico J. Public Health Trop. Med., v.9, p.283-298, 1934.

LIMA, V.F.S. et al. Ocorréncia de parasitos gastrointestinais zoondéticos de roedores e 0 risco de
infeccdo humana em diferentes biomas do Brasil. Braz. J. Vet. Med., v.43, n.1, p.e113820, 2021. Doi:
https://doi.org/10.29374/2527-2179.bjvm113820.

HENRIKSEN, S.A.; POHLENZ, J.F. Staining of cryptosporidia by a modified Ziehl-Neelsen
technique. Acta Vet. Scand., v.22, n.3/4, p. 594-596, 1981. doi: https://doi.org/10.1186/BF03548684.

LOURENCO, A.S. et al. Increasing fire severity alters the species composition and decreases richness
of seeds potentially dispersed by small mammals. Biotropica, v.56, n.3, 2024. doi:
https://doi.org/10.1111/btp.13318.

MARTINS, R. et al. Turgida turgida (Nematoda: Physalopteridae) parasitic in white-bellied
opossum, Didelphis albiventris (Marsupialia: Didelphidae), state of Mato Grosso do Sul, Brazil.
Pesq. Vet. Bras., v.31, n.1, p.78-80, 2011. doi: https://doi.org/10.1590/S0100-736X2011000100012.

PINTO, H.A.; MATI, V.L.T.; MELO, A.L. Toxocara cati (Nematoda: Ascarididae) in Didelphis
albiventris (Marsupialia: Didelphidae) from Brazil: a case of pseudoparasitism. Rev. Bras. Parasitol.
Vet., v.23, n.4, p.522-525, 2014. doi: https://doi.org/10.1590/S1984-29612014074.

RODRIGUES, A. et al. Endoparasitas Intestinais em mamiferos silvestres nos fragmentos de floresta
urbana. Enciclop. Biosfera, v.14, n.25, p.1333-1342, 2017. doi:
https://doi.org/10.18677/encibio_2017a110.

RODRIGUEZ-MORALES, A.J. et al. Cutaneous Larva Migrans. Curr. Trop. Med. Rep., v.8, p.190-
203, 2021. doi: https://doi.org/10.1007/s40475-021-00239-0.

ROSTAMI, A. et al. Global Prevalence estimates of toxascaris leonina infection in dogs and cats.
Pathogens, v.9, n.6, p.503, 2020. doi: https://doi.org/10.3390/pathogens9060503.

Ensaios e Ciencia, v.29, n.2, p.312-320.


https://doi.org/10.22256/pubvet.v12n3a52.1-4
http://dx.doi.org/10.15381/rivep.v30i3.16606
https://doi.org/10.3389/fcimb.2022.851903
https://doi.org/10.1016/j.actatropica.2021.106244
https://doi.org/10.29374/2527-2179.bjvm113820
https://doi.org/10.1186/BF03548684
https://doi.org/10.1111/btp.13318
https://doi.org/10.1590/S0100-736X2011000100012
https://doi.org/10.1590/S1984-29612014074
https://doi.org/10.18677/encibio_2017a110
https://doi.org/10.1007/s40475-021-00239-0
https://doi.org/10.3390/pathogens9060503

SCHELL, S.C. Studies on the life cycle of Physaloptera hispida Schell (Nematoda: Spiruroidea) a
parasite of the cotton rat (Sigmodon hispidus littoralis Chapman). J. Parasitol., v.38, n.5, p.462-472,
1952.

SILVA, M.G.Q.; ARAUJO COSTA, H. M. Helminths of White-bellied Opossum from Brazil. J.
Wildlife Dis., v.35, n.2, p.371-374, 1999. doi: https://doi.org/10.7589/0090-3558-35.2.371.

SIMOES, R.O. et al. Prevalence of Calodium hepaticum (SYN. Capillaria hepatica) in Rattus
norvegicus in the urban area of Rio de Janeiro, Brazil. Rev Inst. Med. Trop. S&o Paulo, v.56, n.5,
p.455-457, 2014. doi: https://doi.org/10.1590/S0036-46652014000500016.

TEIXEIRA, P.A. et al. Parasitoses intestinais e saneamento basico no Brasil: estudo de revisdo
integrativa. Braz. J. Develop., v.6, n.5, p.22867-22890, 2020. doi: https://doi.org/10.34117/bjdv6n5-
006.

THOMPSON, R.C.A. Giardiasis as a re-emerging infectious disease and its zoonotic potential. Int. J.
Parasitol., v.30, n.12/13, p.1259-1267, 2000. doi: https://doi.org/10.1016/s0020-7519(00)00127-2.

WILLIS, H.H. A simple levitation method for the detection of hookworm ova. Med. J. Aust., v.11,
p.375-376, 1921. doi: https://doi.org/10.5694/j.1326-5377.1921.tb60654.X.

Ensaios e Ciencia, v.29, n.2, p.312-320.


https://doi.org/10.7589/0090-3558-35.2.371
https://doi.org/10.1590/S0036-46652014000500016
https://doi.org/10.34117/bjdv6n5-006
https://doi.org/10.34117/bjdv6n5-006
https://doi.org/10.1016/s0020-7519(00)00127-2

