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Introduction
Eukaryotic pathogens are a diverse group of microorganisms 
that can cause a wide range of diseases in humans. Unlike 
bacteria and viruses, which belong to simpler cellular 
structures, eukaryotic pathogens have a complex cellular 
architecture and include fungi, protozoa, and certain parasites. 
These organisms often require specialized mechanisms to 
evade the host immune system, and their ability to infect 
and cause disease in humans presents unique challenges for 
diagnosis, treatment, and prevention [1, 2]. Understanding 
the biology and behaviour of eukaryotic pathogens is crucial 
for developing effective strategies to combat infections 
caused by these organisms. Fungal infections have emerged 
as significant contributors to human disease, particularly 
in immunocompromised individuals. Fungi are eukaryotic 
organisms that can exist as unicellular yeasts or multicellular 
moulds. They are capable of invading various body tissues, 
leading to infections ranging from superficial skin conditions 
to life-threatening systemic diseases. Candida albicans is the 
most well-known species responsible for causing candidiasis, 
an infection that can affect mucous membranes, the skin, and 
internal organs. In immunocompromised patients, such as 
those with HIV/AIDS or cancer, Candida can cause invasive 
infections leading to sepsis and organ failure [3, 4].

Protozoa are single-celled eukaryotic organisms that can cause 
a variety of diseases, particularly in tropical and subtropical 
regions. They are transmitted through contaminated food, 
water, or vectors like mosquitoes. The protozoan parasite 
responsible for malaria, Plasmodium falciparum and other 
species are transmitted through the bites of infected Anopheles 
mosquitoes. Malaria remains one of the deadliest diseases in 
the world, causing millions of deaths annually, particularly 
in sub-Saharan Africa. Leishmaniasis is caused by protozoa 
of the Leishmania genus, transmitted through the bites of 
infected sand flies. The disease manifests in various forms, 
ranging from cutaneous lesions to visceral leishmaniasis, 
which can affect internal organs and be fatal if untreated [5, 6].

Helminths are multicellular eukaryotic organisms, often 
referred to as parasitic worms. While they are larger than 
protozoa, their lifecycle and transmission to humans often 
involve complex interactions with the host. Schistosomiasis 
is caused by flukes of the Schistosoma genus, which are 
transmitted through contaminated water. The adult worms 
can live in blood vessels, where they release eggs that cause 
inflammation and tissue damage. Chronic infection can lead 

to liver fibrosis, bladder cancer, and kidney failure. A large 
roundworm that causes ascariasis, Ascaris larvae migrate 
through the body, causing damage to organs such as the lungs, 
liver, and intestines. It is commonly found in regions with 
inadequate sanitation [7].

Many eukaryotic pathogens, such as Candida species and 
Plasmodium, express surface molecules that allow them 
to adhere to epithelial cells or immune cells, facilitating 
invasion and colonization. Eukaryotic pathogens can evade 
immune detection through several mechanisms. For example, 
Leishmania parasites inhibit macrophage activation, while 
Trypanosoma species can change their surface antigens 
to avoid detection by the immune system. Protozoa like 
Plasmodium and Trypanosoma can invade host tissues and 
organs, causing direct damage. Fungi like Aspergillus can 
form biofilms that protect them from immune responses 
and antifungal treatments. Some eukaryotic pathogens, 
such as certain species of fungi and helminths, produce 
toxins that damage tissues and contribute to disease. For 
example, Aspergillus species can produce mycotoxins 
that exacerbate lung damage during infection [8, 9]. 
 
Identifying eukaryotic pathogens, such as Plasmodium species 
in blood smears or Candida in tissue samples, is an essential 
diagnostic technique. Molecular methods, such as polymerase 
chain reaction (PCR) and enzyme-linked immunosorbent 
assay (ELISA), can detect specific eukaryotic pathogens in 
clinical samples. For some infections, serological tests to 
detect antibodies or antigens can provide important diagnostic 
information, particularly in diseases like leishmaniasis and 
Chagas disease. Drugs like fluconazole, amphotericin B, and 
echinocandins are used to treat fungal infections. Treatment 
duration depends on the severity of the infection and the 
immune status of the patient [10].

Conclusion
Eukaryotic pathogens represent a complex and varied 
group of organisms that cause significant morbidity and 
mortality worldwide. From fungal infections that affect 
immunocompromised individuals to protozoal and helminthic 
diseases that burden tropical populations, these pathogens 
pose unique challenges in the fields of medicine and public 
health. Advancing our understanding of their biology, 
pathogenesis, and mechanisms of resistance, coupled with 
improved diagnostic and treatment strategies, is essential 
for effectively controlling and preventing diseases caused 
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by eukaryotic pathogens. As global travel and climate 
change continue to influence the spread of these infections, a 
coordinated approach to research, prevention, and treatment 
will be necessary to mitigate their impact on human health.
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