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ABSTRACT

Protozoan diseases remain among the most significant infectious diseases affecting humans and
animals worldwide. Despite considerable advances in medicine, veterinary science, and public
health, protozoan parasites continue to cause substantial morbidity, mortality, and economic
losses. In recent decades, the emergence and re-emergence of protozoan diseases have become a
major concern due to globalization, climate change, urbanization, environmental degradation,
deforestation, increased international travel, and intensified human-animal interactions. Several
protozoan pathogens, including Plasmodium, Leishmania, Trypanosoma, Toxoplasma, Giardia,
Cryptosporidium, and Babesia, have expanded their geographic range and host distribution. Many
of these diseases possess zoonotic potential, enabling transmission between animals and humans.
Furthermore, the development of drug resistance, vector adaptation, and limited availability of
effective vaccines have complicated disease control efforts. Emerging protozoan diseases not only
affect public health but also have profound impacts on livestock production, food security, and
socioeconomic development. This review provides a comprehensive overview of major emerging
protozoan diseases affecting humans and animals, their epidemiology, transmission dynamics,
pathogenesis, diagnosis, treatment, and prevention strategies. Special emphasis is placed on the
role of climate change, host-parasite interactions, molecular diagnostic techniques, and the One

Health approach in combating protozoan infections. Understanding the complex ecological and
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biological factors associated with emerging protozoan diseases is essential for developing
sustainable control measures and improving global health outcomes.
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1. INTRODUCTION

Protozoa are unicellular eukaryotic microorganisms belonging to diverse taxonomic groups. They
inhabit a wide range of ecological environments, including freshwater, marine ecosystems, soil,
and the bodies of animals and humans. While many protozoa are harmless or beneficial, several

species are pathogenic and responsible for severe diseases in both humans and animals.

Protozoan diseases have affected human civilization for centuries. Historical records indicate that
malaria, one of the most important protozoan diseases, has influenced population growth,
economic development, and military campaigns throughout history. Similarly, diseases such as
leishmaniasis, trypanosomiasis, and toxoplasmosis continue to present significant challenges in

many regions of the world.

The term "emerging protozoan diseases" refers to protozoan infections that have recently appeared
within a population or whose incidence and geographic distribution are rapidly increasing. Several
factors contribute to disease emergence, including environmental changes, climate variability,

population growth, urbanization, agricultural intensification, and global travel.

Emerging protozoan diseases are of particular concern because many exhibit zoonotic
characteristics. Wildlife reservoirs, domestic animals, and vectors play important roles in
maintaining and transmitting these infections. Consequently, understanding the ecology and
epidemiology of protozoan diseases requires an integrated approach that considers human, animal,

and environmental health.
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2. DIVERSITY AND BIOLOGICAL CHARACTERISTICS OF PROTOZOAN
PARASITES

Protozoa belong to several taxonomic groups and exhibit remarkable diversity in morphology,
physiology, and life cycles. Pathogenic protozoa can generally be categorized into the following

groups:
2.1 Amoebae

Amoebae move using pseudopodia and include species such as Entamoeba histolytica, the

causative agent of amoebiasis.
2.2 Flagellates

These protozoa possess one or more flagella for locomotion. Examples include Giardia lamblia,
Leishmania spp., and Trypanosoma spp.

2.3 Ciliates

Ciliates move using numerous hair-like structures called cilia. Balantidium coli is the only ciliate

known to cause disease in humans.
2.4 Apicomplexans

These are obligate intracellular parasites characterized by specialized invasion organelles.
Important members include Plasmodium spp., Toxoplasma gondii, Cryptosporidium spp., and

Babesia spp.

Protozoan parasites often possess complex life cycles involving multiple developmental stages and

hosts. These adaptations enhance survival, transmission, and persistence in diverse environments.
3. MAJOR EMERGING PROTOZOAN DISEASES
3.1 Malaria

Malaria remains one of the most devastating parasitic diseases globally. It is caused by protozoa

belonging to the genus Plasmodium.
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Epidemiology

Malaria affects millions of people annually, particularly in tropical and subtropical regions. Africa
bears the highest disease burden, although significant cases also occur in Asia and Latin America.

Transmission

The disease is transmitted through the bite of infected female Anopheles mosquitoes.
Clinical Manifestations

Symptoms include:

Fever, Chills, Sweating, Headache, Anemia, Organ failure

Severe malaria can result in cerebral complications and death.

Emerging Challenges

Climate change is altering mosquito habitats, increasing transmission risks in previously
unaffected areas. Drug-resistant strains of Plasmodium falciparum have further complicated

malaria control efforts.

3.2 Leishmaniasis

Leishmaniasis is caused by protozoa of the genus Leishmania and transmitted by sandflies.
Types

e Cutaneous Leishmaniasis

e Produces skin ulcers and lesions.

e Mucocutaneous Leishmaniasis

e Affects mucous membranes and can cause severe facial disfigurement.
e Visceral Leishmaniasis

e Also known as kala-azar, this form affects internal organs and can be fatal if untreated.
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Emerging Trends

Urbanization, deforestation, and climate change have expanded sandfly populations and increased

disease transmission.

3.3 Toxoplasmosis

Toxoplasma gondii is among the most widespread protozoan parasites globally.
Reservoir Hosts

Cats serve as definitive hosts, while humans and numerous animal species act as intermediate

hosts.

e Transmission Routes
e Consumption of undercooked meat
e Contact with contaminated soil
e Exposure to cat feces
e Congenital transmission
e Public Health Importance
Toxoplasmosis can cause severe disease in immunocompromised individuals and congenital

abnormalities in newborns.
3.4 Cryptosporidiosis
Cryptosporidiosis is caused by Cryptosporidium species.

e Characteristics

e Waterborne transmission

e High environmental resistance
e Zoonotic potential

e Clinical Signs

e Severe diarrhea

e Abdominal pain

E- mail: editor.jslsci888@gmail.com


mailto:editor.jslsci888@gmail.com

JSL, 11(6), June 2026: 01-11 Online ISSN: 2456-1495
CODEN (USA): JSLOBJ

e Dehydration

The disease is particularly dangerous in children and immunocompromised individuals
3.5 Giardiasis

Giardiasis is caused by Giardia duodenalis.

Global Distribution

The parasite occurs worldwide and is among the most common causes of waterborne disease

outbreaks.

e Symptoms

e Chronic diarrhea
e Malabsorption

e Weight loss

e Fatigue

Poor sanitation and contaminated drinking water are major contributing factors.
3.6 Trypanosomiasis

e African Trypanosomiasis

e Caused by Trypanosoma brucei and transmitted by tsetse flies.

e American Trypanosomiasis (Chagas Disease)

e Caused by Trypanosoma cruzi and transmitted by triatomine bugs.

e These diseases continue to affect millions of people and animals in endemic regions.

3.7 Babesiosis

Babesiosis is an emerging tick-borne protozoan disease caused by Babesia species.
Importance

The disease affects cattle, dogs, horses, wildlife, and humans.

e Clinical Manifestations
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o Fever

e Hemolytic anemia
e \Weakness

e Jaundice

Climate-driven expansion of tick populations has contributed to increased incidence.
4. Epidemiology of Emerging Protozoan Diseases
The epidemiology of protozoan diseases is influenced by multiple interacting factors.

e Environmental Factors

e Climate change

e Deforestation

e Habitat fragmentation

e Water contamination

e Human Factors

e Urbanization

e Population growth

e International travel

e Agricultural intensification
e Animal Factors

e Livestock movement

e Wildlife reservoirs

e Companion animal populations

These factors collectively facilitate pathogen transmission and emergence.
5. Host-Parasite Interactions
Protozoan parasites possess sophisticated mechanisms for survival within host organisms.

e Immune Evasion
e Many parasites evade host immunity through:

e Antigenic variation
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Intracellular localization
Immunomodulation
Host Adaptation
Parasites modify host cellular pathways to enhance survival and reproduction.
Chronic Infection

Persistent infections contribute to disease transmission and long-term health consequences.

6. Diagnosis of Protozoan Diseases

Accurate diagnosis is essential for disease control.

Conventional Methods

Microscopy

Still considered the gold standard for many protozoan diseases.
Culture Techniques

Useful for research and species identification.

Histopathology

Important in tissue-based diagnosis.

Molecular Diagnostics

PCR

Provides high sensitivity and specificity.

Real-Time PCR

Allows quantitative assessment of pathogen load.
Next-Generation Sequencing

Facilitates pathogen discovery and epidemiological investigations.
Serological Methods

ELISA

Immunofluorescence assays

Rapid diagnostic tests

7. Treatment and Drug Resistance

The emergence of drug resistance is a major challenge.
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Resistance to chloroquine and artemisinin derivatives has been reported in several regions.

Leishmaniasis Resistance

Treatment failures have increased due to resistance against antimonial drugs.

Emerging Therapeutic Approaches
Combination therapies

Drug repurposing
Nanotechnology-based treatments

Vaccine development

8. Economic and Veterinary Impact

Protozoan diseases significantly affect animal production.

Livestock Losses
Reduced milk production
Weight loss

Reproductive failure
Increased mortality
Economic Consequences
Veterinary treatment costs
Reduced productivity

Trade restrictions

These impacts are particularly severe in developing countries.

9. Climate Change and Emerging Protozoan Diseases

Climate change influences:
Vector distribution
Parasite development

Host susceptibility

Increasing temperatures and changing rainfall patterns facilitate disease emergence in new

geographic regions.
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10. One Health Approach

The One Health concept recognizes the interconnectedness of human, animal, and environmental
health.

e Key Components

e Integrated surveillance

e Veterinary monitoring

e Environmental management
e Public health education

e Vector control programs

One Health strategies are essential for sustainable disease prevention.
11. Future Perspectives

Future research should focus on:

e Vaccine development
e Genomic surveillance
e Atrtificial intelligence-based diagnostics
e Climate-resilient disease control
e Novel antiparasitic drugs
e Strengthening global surveillance systems
Advances in biotechnology and molecular epidemiology offer promising opportunities for

improved disease management.
12. CONCLUSION

Emerging protozoan diseases continue to threaten both human and animal health
worldwide. The combined effects of globalization, environmental change, climate variability, and
increasing human-animal interactions have accelerated the spread of protozoan pathogens. Drug
resistance, limited treatment options, and expanding vector distributions present additional

challenges. Effective control requires multidisciplinary collaboration involving public health
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professionals, veterinarians, ecologists, researchers, and policymakers. The adoption of One
Health approaches, combined with advances in molecular diagnostics, genomics, and vaccine
development, provides a promising framework for addressing the global burden of protozoan
diseases. Continued investment in research, surveillance, and international cooperation will be

critical for preventing future outbreaks and protecting global health.
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