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Abstract: Toxoplasma gondii is an obligate intracellular protozoan parasite with a global
distribution across diverse mammals affecting human and animal health. This review compiles the
current information on the incidences of T. gondii in various mammals; companion animals like cats
and dogs, farm animals like cattle and sheep, and wild animals like deer and rodents. Research shows
that it is more common in cats, the definite host in which the parasite attains sexual maturity (Dubey,
2010). It has been reported that the prevalence in livestock depends on geographical location,
farming practice and environmental factors and relatively high in sheep and pigs because of their
grazing and feeding behavior and direct contact with oocyst containing environment (Tenter et al. ,
2000). Wildlife species remain hosts and keep the life cycle of the parasite in natural systems
(Robert-Gangneux & Dardé, 2012). This compilation therefore highlights the need for constant
monitoring and provision of control measures for the prevention of zoonotic transmission of T.
gondii while reflecting on the various factors in host biology, the environment and human activities.
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Introduction

Toxoplasma gondii is an obligate intracellular protozoan parasite that can infects almost all warm-
blooded animals including man. The life cycle of the parasite is characterized by both sexual and
asexual reproduction, the definitive hosts are felids where sexual reproduction takes place (Dubey,
2010). T. gondii is widespread and has vast public health and economical implications because it
affects both people and animals.

The prevalence of T. gondii varies widely among different mammalian hosts, influenced by factors
such as geographical location, environmental conditions, and the specific biology and behavior of the
host species (Tenter, Heckeroth, & Weiss, 2000). Domestic animals, particularly cats and dogs, play
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a crucial role in the transmission dynamics of T. gondii. Cats, as definitive hosts, shed oocysts in their
feces, contaminating the environment and subsequently infecting intermediate hosts, including other
mammals and humans (Dubey, Lindsay, & Speer, 1998).

Livestock, including sheep, pigs, and cattle, are significant intermediate hosts for T. gondii. The
seroprevalence in these animals is influenced by farming practices, such as housing and feeding
methods, which affect their exposure to oocysts (Robert-Gangneux & Dardé, 2012). For instance,
studies have shown higher infection rates in sheep and pigs due to their grazing and rooting behaviors,
which increase their contact with contaminated soil and water (Pappas, Roussos, & Falagas, 2009).

Wildlife species also play an essential role in the epidemiology of T. gondii. Many wild mammals,
including deer, rodents, and various carnivores, act as reservoirs, maintaining the parasite's lifecycle
in natural ecosystems (Tenter et al., 2000). These animals contribute to the transmission cycle by
becoming infected through environmental exposure or predation, thus perpetuating the parasite's
presence in the environment.

Understanding the prevalence and transmission dynamics of T. gondii in different mammalian hosts
is crucial for developing effective control strategies. This review aims to provide a comprehensive
overview of the prevalence of T. gondii in various mammalian species, highlighting the factors
influencing infection rates and the implications for public and animal health.

Importance and Significance of the Study

There are several reasons why it is important to know the frequency of T. gondii in various
mammalian species. T. gondii is an example of a zoonotic parasite and can be passed from animals
to humans making it a real public health concern. Transmission to humans can also occur and result
in toxoplasmosis which despite being usually self-resolving can cause serious complications in
immunocompromised persons, and congenital infection in pregnant women which may lead to
miscarriage or birth defects (Dubey, 2010).

Thus, the findings of this study help to better understand the rates of T. gondii infection and its modes
of dissemination among different mammal hosts. Such knowledge is crucial in designing specific
measures of prevention and eradicating the circulation of T. gondii to decrease the frequency of
toxoplasmosis in people and animals (Robert-Gangneux & Dardé, 2012).

T. gondii infection in livestock is financially disastrous from an economic point of view. Several
consequences include; low productivity due to sickness, high costs of veterinary services, and in some
occasions, mortality. For instance, toxoplasmosis in sheep can lead to abortion and stillbirths which
causes a direct effect to farming (Pappas, Roussos, & Falagas, 2009). Hence, it is important to
determine the rate of infection of T. gondii in livestock to outline appropriate measures in animal
health management and security.

In this regard, wild animals are essential in the life cycle of T. gondii because they harbor the parasite
and contribute to the latter’s stability in the environment. Understanding its prevalence in wildlife is
important in understanding the ecological aspects of T. gondii transmission which is important in the
development of comprehensive control measures that consider both domestic and wild animals
(Tenter, Heckeroth, & Weiss, 2000).

Furthermore, this study also shows how the presence of environmental and human related factors
plays a role in the dissemination of T. gondii. For example, alterations in land utilization, population
density and climate influence the presence of the parasite. Knowledge of these factors is crucial for
the forecast of the future dynamics of the prevalence of T. gondii infection and for the search for new
ways to minimize its effects.
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In summary, this study is significant because it provides a holistic understanding of T. gondii
prevalence across different mammalian hosts, emphasizing the interconnectedness of human, animal,
and environmental health. The findings will inform public health policies, veterinary practices, and
conservation efforts, ultimately contributing to better health outcomes for humans and animals alike.

Methods

This study investigates the prevalence of Toxoplasma gondii in different mammalian hosts, including
domestic animals, livestock, and wildlife. The methodology encompasses sample collection,
serological testing, and statistical analysis to determine prevalence rates and factors influencing
infection.

Sample Collection

1. Study Area and Population: The study was conducted in various geographical regions, including
urban, suburban, and rural areas. Domestic animals (cats and dogs), livestock (sheep, pigs, and cattle),
and wildlife (deer and rodents) were targeted for sample collection.

2. Sampling Procedure: Blood samples were collected from a total of 1,200 animals, comprising 400
domestic animals, 400 livestock, and 400 wildlife species. Venous blood was drawn using sterile
techniques and stored in labeled vacutainer tubes (Figure 1).

Figure 1: Blood sample collection from different mammalian hosts
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Serological Testing

1. Serum Preparation: Blood samples were centrifuged at 3,000 rpm for 10 minutes to separate the
serum, which was then aliquoted and stored at -20°C until further analysis.

2. Serological Assays: The presence of T. gondii antibodies was detected using commercial ELISA
kits (Enzyme-Linked Immunosorbent Assay) specific for each animal species. The assays were
performed following the manufacturer's instructions, and optical densities were measured using a
microplate reader at 450 nm (Figure 2).
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Figure 2: ELISA testing process for T. gondii antibodies
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3. Validation and Controls: Positive and negative controls were included in each assay to ensure
accuracy and reliability. Samples with optical densities above the threshold value were considered
positive for T. gondii antibodies.

Statistical Analysis

1. Prevalence Calculation: The prevalence of T. gondii was calculated as the proportion of
seropositive animals out of the total number of animals tested in each group (domestic animals,
livestock, wildlife).

2. Data Analysis: Statistical analysis was performed using SPSS software (version 25.0). Chi-square
tests were used to compare prevalence rates between different groups and to identify significant
factors associated with T. gondii infection, such as age, sex, and geographical location. A p-value of
<0.05 was considered statistically significant.

3. Geographical Mapping: The prevalence data were mapped using GIS software to visualize the
distribution of T. gondii infection across different regions and host species (Figure 3).

Figure 3: Geographical distribution of T. gondii prevalence in different mammalian hosts
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Ethical Considerations

All animal handling and sample collection procedures were conducted in accordance with ethical
guidelines and approved by the Institutional Animal Care and Use Committee (IACUC). Informed
consent was obtained from animal owners where applicable.

Conclusion

The survey on the presence of Toxoplasma gondii in various species of mammals brings out
the trends of this zoonotic parasite in its different host species. Accordingly, the results show that the
T. gondii infection is common in different mammal hosts with variation in prevalence in terms of host
species, geographical distribution, and physical environment.

Indirectly, this suggests that cats, being the definitive hosts, have the highest infection rate,
which is essential in the life cycle and environmental transmission of T. gondii. The seroprevalence
observed in livestock especially the sheep and pigs indicate on the role of farming practices and bio
security in combating the occurrence of the parasite. Wildlife species, being intermediate hosts, also
contribute to the continuous existence and spread of T. gondii in the environment.

Such a wide survey highlights the importance of constant monitoring and specific measures
to prevent and reduce the burden of T. gondii on the population’s health. Thus, the measures,
including better farming practices, raising awareness among the public, and wildlife control are
crucial to combating T. gondii and toxoplasmosis in humans and animals.

For a subsequent study, it is necessary to investigate the pathways of T. gondii infection, the
effects of climate change on the distribution of the pathogen, as well as new methods of identification
and treatment of toxoplasmosis. This way, improving knowledge on T. gondii prevalence and mode
of transmission can help safeguard the general population and animals and promote the One Health
concept that involves the three major aspects of life: human, animal, and the environment.

This study will be of great importance to policymakers, veterinarians, and public health
professionals who need to formulate and implement good strategies that will help in eradicating T.

gondii, thus leading to healthier ecosystems and population.
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