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Abstract
Background: Bushmeat is widely consumed in Africa as a source of protein but poses potential risks for zoonotic parasite transmission.
Aim: This study assessed the occurrence and distribution of gastrointestinal parasites in bush animals sold for human consumption in Akure, Ondo State, Nigeria.
Materials and Methods: A total of 48 bush animals representing five host groups were examined between October and December 2023. Intestinal examinations were conducted for adult helminths, while faecal samples were analyzed microscopically for parasite eggs and larvae using standard parasitological techniques. Parasites were identified based on morphological characteristics.
Results: Overall prevalence of infection was 56.25%. Infection varied among host species, with the highest prevalence (100%) recorded in porcupines and wild cats. Strongyloides spp. showed the highest occurrence (100%), followed by Ascaris spp. (50%) and Fasciolopsis spp. (37.5%). Other parasites, including Taenia, Echinostoma, Trichuris, and Trichostrongylus, were observed at lower prevalence levels. Adult helminths were recovered from intestinal samples, while parasite eggs were detected in faeces; Strongyloides spp. occurred in both.
Conclusion: Bush animals sold in Akure harbour diverse gastrointestinal parasites of public health importance. Hygienic handling of bushmeat using appropriate personal protective equipment (PPE), proper cooking, and increased surveillance are essential to reduce the risk of zoonotic transmission.
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1	Introduction	
Wild animal meat, commonly referred to as bushmeat, is widely consumed in many parts of Africa and serves as an important source of animal protein, particularly in rural and peri-urban communities (Morrison-Lanjouw et al., 2021; Akpan et al., 2025). Bushmeat is often perceived as a healthier alternative to domesticated livestock due to its relatively low-fat content and its origin from natural environments (Cawthorn & Hoffman, 2015; Fa et al., 2015; Friant et al., 2020). However, despite these perceived nutritional benefits, the consumption and handling of bushmeat pose significant public health concerns, particularly in relation to zoonotic diseases (David et al., 2025; Muhinda et al., 2025; Tawiah-Mensah et al., 2025). Bush animals are known reservoirs of a wide range of parasites, including protozoa and helminths, many of which have zoonotic potential (Leung, 2024; Mendoza-Roldan et al., 2020). These parasites can be transmitted to humans through the consumption of raw or undercooked meat, as well as through improper handling during processing and preparation (Ducrocq et al., 2021; Marin-Garcia et al., 2022). In many settings, bush animals are hunted, trapped, or retrieved from the wild and subsequently sold in markets without undergoing formal veterinary inspection (Luke Tumelt; Tierra Smiley Evans). This lack of regulation increases the risk of infected carcasses entering the food chain, thereby facilitating the transmission of parasitic infections to humans (Gabriel et al., 2022).
Gastrointestinal (GIT) parasites such as trematodes, cestodes, and nematodes have been reported in various wildlife species across Africa (Manave et al., 2025; Mapagha-Boundoukou et al., 2025). Some of these parasites are of significant medical and veterinary importance due to their ability to infect humans and domestic animals (Gabriel et al., 2022; David et al., 2025). In addition to direct health impacts, parasitic infections may contribute to broader public health challenges, particularly in regions where awareness, hygiene practices, and food safety regulations are limited (Getie et al., 2024; Abeje et al., 2025; Robertson, 2025). Therefore, surveillance of parasitic infections in bushmeat is essential for understanding the epidemiology of zoonotic diseases and for informing effective control strategies (Abeje et al., 2025)
Previous studies have documented the presence of gastrointestinal parasites in wildlife and bushmeat in different regions, highlighting variations in prevalence depending on host species, ecological factors, and geographical location (Maganga et al., 2023; Maharjan et al., 2025). However, there is limited information on the parasitic burden of bush animals sold for consumption in Akure, Ondo State, Nigeria. Given the increasing demand for bushmeat and the potential risks associated with its consumption, there is a need for localized studies to provide data that can guide public health interventions.
This study was therefore conducted to assess the occurrence and distribution of gastrointestinal parasites in bush animals sold for human consumption in Akure, Ondo State, Nigeria. The findings from this study will contribute to existing knowledge on zoonotic parasite transmission and may support the development of improved food safety practices, public health awareness, and regulatory measures aimed at reducing the risk of infection.
















2.	Materials and Methods
2.1	Study Area
The study was conducted in Akure, the capital city of Ondo State, located in southwestern Nigeria. Akure lies within the tropical rainforest zone and is characterized by a warm and humid climate, which is conducive to the survival and transmission of parasitic organisms. Bushmeat trading and consumption are common within the metropolis, with several designated slaughter and processing points.
2.2	Sample Collection
Bush animals slaughtered for human consumption were sampled from two major bushmeat processing points within Akure metropolis. Sampling was carried out weekly between October and December 2023.
A total of forty-eight (48) bush animals representing five host groups were examined: Thryonomys swinderianus (grasscutter), Cricetomys spp. (giant rat), Hystrix cristata (porcupine), Felis silvestris lybica (wild cat), and Galago spp. (bush baby).
Fresh faecal samples were collected directly from the rectum of freshly slaughtered animals using clean disposable gloves and transferred into sterile, labelled sample containers. Information recorded for each sample included host species, sex, and date of collection. Samples were transported to the Biology Laboratory, Federal University of Technology, Akure, for parasitological examination. Samples that were not processed immediately were stored at 4°C until analysis.
2.3	Gastrointestinal Parasite Examination
Following sample collection, the gastrointestinal tracts of the bush animals were examined for adult parasites. After slaughter, the intestines were carefully removed and dissected, and their contents were inspected for the presence of helminths. Recovered parasites were collected, washed in physiological saline to remove debris, preserved in 70% ethanol, and identified based on their morphological characteristics using standard taxonomic keys (Bowman, 2014).

Faecal samples obtained from the same animals were also examined for gastrointestinal parasites using standard parasitological techniques. The samples were processed and observed microscopically for parasite eggs and larvae, which were identified based on morphological features using established identification keys (Bowman, 2014).

2.5	Data Analysis
Data obtained were entered into Microsoft Excel and analyzed using SPSS version 26.0 (IBM Corp., USA).
The prevalence of infection was calculated as the proportion of animals infected with one or more gastrointestinal parasites relative to the total number examined. Descriptive statistics were used to summarize infection rates across host species, sex, and age groups.
Associations between parasite infection and host factors (sex and age) were assessed using appropriate statistical tests. A p-value of less than 0.05 was considered statistically significant.












3.	Result
3.1	Prevalence of Gastrointestinal Parasites in Bush Animal Samples
The examination of forty-eight (48) bush animals revealed varying prevalence rates of gastrointestinal parasites across host species. Grasscutters (Thryonomys swinderianus) recorded an infection rate of 44.44%, while both porcupine (Hystrix cristata) and wild cat (Felis silvestris lybica) showed 100% infection. Giant rats (Cricetomys spp.) had a prevalence of 50.00%, and bush babies (Galago spp.) showed 66.67% infection. Overall, 56.25% of the animals examined were infected with at least one gastrointestinal parasite (Table 1).
Table 1: Prevalence of gastrointestinal parasites among bush animals examined in Akure, Ondo State, Nigeria.
	Bush  Animal
	Number Examined
	Number Infected (%)

	Grasscutter (Thryonomys swinderianus)
	27
	12(44.44)

	Porcupine (Hystrix cristata)
	3
	3(100)

	Wild cat (Felis silvestris lybica)
	3
	3(100)

	Giant rat (Cricetomys gambianus)  
	6
	3(50)

	Bush baby (Galago spp)
	9
	6(66.67)

	Total
	48
	27(56.25)



Values represent the number of animals examined and the number infected, with percentages shown in parentheses.
3.2	Prevalence of Different Gastrointestinal Parasite Genera Identified
The prevalence of gastrointestinal parasite genera identified in the bush animal samples is presented in Figure 1. Strongyloides spp. showed the highest prevalence (100%), followed by Ascaris spp. (50%) and Fasciolopsis spp. (37.5%). Other parasites, including Taenia, Echinostoma, Trichuris, and Trichostrongylus, were observed at lower prevalence levels.. Variation in occurrence was observed among the parasite groups.
Strongyloides stercoralis larvae showed the highest prevalence, recorded in all examined samples (100%). Trematode eggs identified as Fasciolopsis spp. had the second highest prevalence (37.50%), indicating that over one-third of the samples were infected. Among the adult helminths recovered, Ascaris spp. showed the highest occurrence (50%), followed by Trichuris spp. (25%) and Trichostrongylus spp. (20.83%).
Taenia spp. eggs were observed in 29.17% of the samples, while Echinostoma spp. showed the lowest prevalence (29.5%).


Figure 1: Prevalence of gastrointestinal parasite genera identified in bush animals in Akure, Ondo State, Nigeria.
Values represent the percentage of animals infected with each parasite (n = 48).





3.3	Distribution of Gastrointestinal Parasites Across Bush Animal Hosts
The distribution of gastrointestinal parasites across the examined bush animal hosts is presented in Figure 1. Parasite occurrence varied among host species, although some parasites were consistently detected across all animals.
Strongyloides spp. larvae were detected in all host species, with a prevalence of 100% across grasscutters, porcupines, wild cats, giant rats, and bush babies. Trematode eggs (reported as Fasciolopsis spp.) were also widely distributed, with prevalence ranging from 33.3% in porcupines, wild cats, and giant rats to 44.4% in bush babies (Table 2).
Among the adult helminths recovered, Ascaris spp. showed relatively high prevalence across hosts, with the highest occurrence in bush babies (55.6%) and grasscutters (51.9%). Trichuris spp. and Trichostrongylus spp. exhibited lower and more variable prevalence across host species, with some hosts showing no infection.
Taenia spp. and Echinostoma spp. eggs were detected across all host groups, with prevalence generally ranging between 22.2% and 33.3%. Overall, parasite distribution patterns indicate that multiple bush animal species may serve as reservoirs for gastrointestinal parasites, although variations in prevalence were observed among hosts.

Table 2: Distribution of gastrointestinal parasites across bush animal hosts in Akure, Nigeria
	Parasite
	Stage
	Grasscutter (n=27)
	Porcupine (n=3)
	Wild cat (n=3)
	Giant rat (n=6)
	Bush baby (n=9)

	Strongyloides spp.
	Larvae
	27 (100)
	3 (100)
	3 (100)
	6 (100)
	9 (100)

	Fasciolopsis spp.
	Egg
	10 (37.0)
	1 (33.3)
	1 (33.3)
	2 (33.3)
	4 (44.4)

	Ascaris spp.
	Adult
	14 (51.9)
	1 (33.3)
	1 (33.3)
	3 (50.0)
	5 (55.6)

	Trichuris spp.
	Adult
	7 (25.9)
	1 (33.3)
	0 (0.0)
	1 (16.7)
	3 (33.3)

	Trichostrongylus spp.
	Adult
	5 (18.5)
	0 (0.0)
	1 (33.3)
	1 (16.7)
	3 (33.3)

	Taenia spp.
	Egg
	8 (29.6)
	1 (33.3)
	1 (33.3)
	2 (33.3)
	2 (22.2)

	Echinostoma spp.
	Egg
	8 (29.6)
	1 (33.3)
	1 (33.3)
	2 (33.3)
	2 (22.2)



3.4	Distribution of Gastrointestinal Parasites in Intestinal and Faecal Samples
The distribution of gastrointestinal parasites detected in intestinal and faecal samples is presented in Table 3. Parasites were identified at different developmental stages, including larvae, eggs, and adult helminths, with distinct patterns observed between intestinal and faecal examinations.
Strongyloides spp. larvae were detected in both intestinal and faecal samples, with 20 cases identified in the intestine and 28 in faeces, resulting in an overall prevalence of 100%. In contrast, adult nematodes such as Ascaris spp., Trichuris spp., and Trichostrongylus spp. were detected exclusively in the intestinal samples, with prevalence rates of 50.00%, 25.00%, and 20.83%, respectively.
Conversely, parasite eggs were detected only in faecal samples. Taenia spp. and Echinostoma spp. eggs were each observed in 29.17% of the samples, while trematode eggs showed a higher prevalence of 37.50%.
Overall, the results demonstrate that adult helminths were primarily recovered from intestinal examinations, whereas parasite eggs were predominantly detected in faecal samples. Strongyloides spp. was the only parasite group identified in both sample types.







Table 3: Distribution and prevalence of gastrointestinal parasites in intestinal and faecal samples of bush animals
	Parasite
	Stage
	Intestine (n)
	Faeces (n)
	Total (n)
	Prevalence (%)

	Strongyloides spp.
	Larvae
	20
	28
	48
	100.00

	Ascaris spp.
	Adult
	24
	0
	24
	50.00

	Trichuris spp.
	Adult
	12
	0
	12
	25.00

	Trichostrongylus spp.
	Adult
	10
	0
	10
	20.83

	Taenia spp.
	Egg
	0
	14
	14
	29.17

	Echinostoma spp.
	Egg
	0
	14
	14
	29.17

	Fasciolopsis spp.
	Egg
	0
	18
	18
	37.50















4.	Discussion
This study assessed the occurrence and distribution of gastrointestinal parasites in bush animals sold for human consumption in Akure, Ondo State, Nigeria. The findings revealed a relatively high overall prevalence of 56.25%, indicating that more than half of the examined animals harboured at least one gastrointestinal parasite. This supports the growing body of evidence that bushmeat can serve as an important reservoir of parasitic infections with potential zoonotic implications (Inegbenosun et al., 2023; David et al., 2025).
The observed prevalence in this study is comparable to reports from other regions where gastrointestinal parasites have been documented in wildlife and bushmeat species, although variations in prevalence are commonly reported depending on ecological conditions, host species, and sampling strategies (Pourrut et al., 2011; Maganga et al., 2023; Abeje et al., 2025). The relatively high infection rate observed reinforces concerns regarding the safety of bushmeat handling and consumption, particularly in settings where meat inspection and hygiene practices are limited (Saylors et al., 2021; Tumelty et al., 2023)
Variation in parasite prevalence was observed among the different host species examined. Porcupines and wild cats recorded 100% infection rates, while grasscutters showed comparatively lower prevalence (44.44%). However, these differences should be interpreted with caution due to the small and uneven sample sizes across some host species (Javaregowda, 2016; Ganay & Grigione, 2022). Overall, parasite occurrence was observed across all examined host groups, indicating a broad distribution of infection rather than restriction to specific species.
With respect to parasite composition, Strongyloides spp. was the most frequently detected parasite, occurring in all examined animals. This high prevalence may reflect the ability of Strongyloides species to persist in both the host and the environment, facilitating widespread transmission (Puthiyakunnon et al., 2014; Abell et al., 2025). Other parasites identified included Ascaris, Trichuris, and Trichostrongylus species, which are commonly reported gastrointestinal nematodes in both wildlife and domestic animals (Olusi et al., 2021; David et al., 2025). The detection of trematode and cestode eggs, including Fasciolopsis, Taenia, and Echinostoma species, further demonstrates the diversity of helminths present in bushmeat animals (Barnes et al., 2017; Frias et al., 2024).
The distribution of parasites across host species suggests that multiple bush animals may act as reservoirs of infection. Although some variation in prevalence was observed among hosts, no single species appeared to be exclusively associated with any particular parasite group. This indicates that parasite transmission may be influenced by shared environmental exposures, feeding habits, and ecological interactions among wildlife species.
An important finding of this study is the distinct pattern observed between intestinal and faecal examinations. Adult helminths such as Ascaris, Trichuris, and Trichostrongylus were recovered exclusively from the gastrointestinal tract, whereas parasite eggs were detected only in faecal samples. Strongyloides spp. was the only parasite group identified in both intestinal and faecal samples, reflecting its unique life cycle and ability to produce larvae that can be detected in faeces (Cawthorn & Hoffman, 2015; Friant et al., 2020). This highlights the importance of combining intestinal examination with faecal analysis to improve the detection of gastrointestinal parasites (Yeboah et al., 2024).
From a public health perspective, the presence of multiple gastrointestinal parasites in bush animals raises concerns regarding zoonotic transmission (Evans et al., 2020; Gabriel et al., 2022; Frias et al., 2024; David et al., 2025). Consumption of improperly cooked bushmeat, as well as poor handling practices during processing, may increase the risk of infection in humans. The detection of parasites with known zoonotic potential underscores the need for improved meat inspection, public health education, and hygienic practices in bushmeat markets (Pourrut et al., 2011; Olusi et al., 2021; Maharjan et al., 2025).
Despite these findings, this study has some limitations. The relatively small and uneven sample sizes across host species may limit the generalizability of the results and reduce the power of statistical analyses. In addition, parasite identification was based on morphological characteristics, which may not always allow precise species-level identification. Future studies incorporating larger sample sizes and molecular diagnostic techniques are recommended to provide more robust insights into parasite diversity and transmission dynamics.
5.	Conclusion
This study demonstrates that bush animals sold for human consumption in Akure, Ondo State, Nigeria, harbour a diverse range of gastrointestinal parasites, with an overall prevalence of 56.25%. The detection of multiple parasite genera, including nematodes, cestodes, and trematodes, highlights the potential role of bushmeat as a reservoir of parasites of public health importance. Parasites were observed across all examined host species, indicating a broad distribution of infection among bushmeat animals.
The combined use of intestinal and faecal examination provided complementary insights into parasite detection, revealing that adult helminths were predominantly recovered from the gastrointestinal tract, while parasite eggs were mainly detected in faecal samples. This underscores the importance of integrating multiple diagnostic approaches in parasitological investigations.
Despite these findings, the study has some limitations. The relatively small and uneven sample sizes across host species may limit the generalizability of the results. In addition, the study relied solely on morphological identification of parasites due to limited funding and lack of access to molecular diagnostic techniques, which may have restricted precise species-level identification.
Overall, the findings emphasize the need for proper hygienic handling of bushmeat, including the use of appropriate personal protective equipment (PPE), thorough cooking, and increased public health awareness to reduce the risk of zoonotic transmission. Future studies incorporating larger sample sizes and molecular approaches are recommended to provide more comprehensive insights into parasite diversity and transmission dynamics.
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