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Abstract: Freshwater fish parasites represent a highly diverse group of organisms that significantly influence 

wild aquatic ecosystems and commercial aquaculture environments. This review synthesizes current 

literature on the taxonomic diversity, infection dynamics, environmental drivers, and management strategies 

regarding freshwater fish parasite fauna. Major taxonomic groups including Protozoa, Myxozoa, Monogenea, 

Digenea, Cestoda, Nematoda, Acanthocephala, and Crustacea—exhibit complex parasitic strategies that 

directly affect host physiology, growth, and survival. Parasite prevalence and intensity are strongly driven 

by abiotic factors (water temperature, dissolved oxygen, organic load, and seasonal shifts) alongside biotic 

variables (host age, size, immunity, and stocking density). In commercial aquaculture, parasitic epizootics 

cause catastrophic financial losses through direct mortality, reduced Feed Conversion Ratios (FCR), and 

secondary opportunistic infections. Furthermore, certain helminths present critical zoonotic risks to human 

populations. Implementing an Integrated Pest Management (IPM) approach combining strict biosecurity, 

environmental monitoring, immunological enhancement, and targeted therapeutics is vital for sustainable 

aquaculture. 
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Introduction 

Freshwater ecosystems harbor a significant portion of global aquatic biodiversity, supporting wild fisheries 

and providing critical protein sources for human consumption. However, wild and cultured fish populations 

are continually exposed to a wide range of parasitic pathogens, which act as key regulatory components of 

aquatic food webs. In natural ecosystems, dynamic host-parasite balances generally prevent catastrophic 

mortality; conversely, the rapid intensification of freshwater aquaculture, high stocking densities, poor water 

quality, and environmental degradation trigger frequent parasitic epizootics. These infections severely 

compromise fish health, reduce Feed Conversion Ratios (FCR), cause mass mortality, and lead to substantial 

economic losses in commercial fish production. Among the primary parasitic threats affecting freshwater 

teleosts are unicellular protozoans, myxozoans, monogeneans, digenetic trematodes, cestodes, nematodes, 

acanthocephalans, and parasitic crustaceans. Monogenean flukes like Dactylogyrus and Gyrodactylus inflict 

severe mechanical damage to gill and skin tissues, leading to respiratory failure and osmotic disruption. 

Concurrently, myxozoans such as Myxobolus and Thelohanellus cause severe gill myxoboliosis, mucosal 

hypersecretion, and tissue liquefaction, particularly in economically vital species such as Indian Major Carps 
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(Catla catla, Labeo rohita, and Cirrhinus mrigala). The distribution and severity of these parasitic infestations 

are heavily modulated by abiotic factors such as seasonal water temperature fluctuations, organic load, and 

dissolved oxygen levels as well as host intrinsic variables like age, length, and immune status. Furthermore, 

specific endoparasitic helminths present critical public health concerns due to their potential to transmit 

fishborne zoonoses to human consumers. Developing effective disease management strategies requires 

comprehensive regional baseline data regarding parasite diversity, prevalence, and environmental drivers. 

While extensive parasitological surveys have documented the occurrence of diverse protozoan and metazoan 

species in regional freshwater systems, significant geographic and ecological knowledge gaps remain. To 

address these challenges, this study investigates the taxonomic diversity, seasonal prevalence, and infection 

dynamics of freshwater fish parasites, evaluating their clinical impacts and evaluating practical intervention 

strategies to foster sustainable aquaculture biosecurity. 

2. REVIEW OF LITERATURE 

 

2.1 Recent Empirical Findings & Regional Synthesis 

In recent years, literature has shifted heavily toward evaluating parasitic infection intensity across both wild 

riverine systems and commercial aquaculture farms. Table 1 summarizes major empirical studies globally 

and regionally: 

Author(s) & Year Geographic / Host 

Scope 

Key Findings & Parasite Groups Identified 

Pathan & Tabassum 

(2021) 

Freshwater bodies, 

Maharashtra, India 

High prevalence of endoparasitic helminths 

(Cestodes, Nematodes) in commercial edible fish 

species; highlighted seasonal abundance linked to 
water levels. 

Esposito et al. (2023) Freshwater ecosystems 

across Europe 

Evaluated the introduced non-native fish species 

acting as vectors for invasive monogeneans and 

intestinal cestodes. 

Shafiq et al. (2023) Asian freshwater 

systems 

Reported extensive protozoan (Ichthyophthirius) and 

monogenean (Dactylogyrus) diversity; emphasized 
zoonotic trematode risks in local populations. 

Timi & Cantatore 

(2023) 

Global aquaculture 

systems 

Synthesized a century of parasitology data, 

concluding that intensive stocking accelerates 

parasite transmission rates by 3-fold compared to 

wild habitats. 

Structural Research 

Team (2025) 

West Bengal 

aquaculture zones 

Identified significant economic losses in Labeo 

rohita and Catla catla farming caused by severe 

Lernaea and Argulus infestation. 

Scholz & Kuchta 

(2026) 

Nearctic/Global 

Cestodes 

Demonstrated through molecular phylogenetics that 

Asian tapeworm species (Schyzocotyle 
acheilognathi) have achieved global distribution due 

to unmonitored fish trade. 

Ullah et al. (2026) Ponds & hatcheries, KP, 

Pakistan 

Documented peak prevalence of monogeneans and 

digeneans during late spring and summer due to 

elevated thermal and organic loads. 

 

3. Taxonomic Diversity and Infection Dynamics 

Freshwater fish parasites span multiple phyla, ranging from unicellular microparasites to complex 

multicellular macroparasites. Broadly, they are categorized based on their tissue location as ectoparasites or 

endoparasites. 

 

3.1 Ectoparasitic Groups 

Protozoa & Myxozoa: Unicellular parasites like Ichthyophthirius multifiliis ('white spot disease') and 

Trichodina species cause rapid infections on cutaneous surfaces and gill tissues. Myxozoans (e.g., Myxobolus 

spp.) form tissue cysts that lead to skeletal deformations and gill hyperplasia. 

Monogenea: Flatworms primarily belonging to Dactylogyrus (gill parasites) and Gyrodactylus (skin 

parasites) feature direct life cycles. Their haptoral anchors mechanically damage host epithelium, leading to 

respiratory distress and osmotic imbalance. 
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Crustacea: Parasitic copepods such as Lernaea cyprinacea ('anchor worm') and branchiurans like Argulus 

spp. ('fish lice') attach to external tissues using specialized mouthparts, creating open lesions prone to 

secondary infections. 

 

3.2 Endoparasitic Helminth Groups 

Digenea (Trematoda): Digenetic trematodes (e.g., Clinostomum spp., Euclinostomum spp.) involve complex, 

multi-host life cycles requiring aquatic gastropods as first intermediate hosts and fish as second intermediate 

hosts. Metacercariae encyst in visceral organs and muscle tissue. 

Cestoda: Tapeworms such as Schyzocotyle acheilognathi (Asian fish tapeworm) and Polyonchobothrium 

species inhabit the digestive tract. They occlude intestinal lumens, absorb host nutrients, and cause intestinal 

epithelial destruction. 

Nematoda: Roundworms such as Camallanus spp. and Cucullanus spp. attach to intestinal mucosa, causing 

mechanical hemorrhaging, anemia, and emaciation. 

Acanthocephala: Thorny-headed worms (e.g., Pallisentis spp., Acanthocephalus spp.) use proboscides 

equipped with sclerotized hooks to anchor into host intestinal walls, causing deep pathology. 

4. Environmental Drivers & Epizootiology 

Parasite distribution, prevalence, and infection intensity are governed by dynamic interactions between host 

health, parasite biology, and environmental conditions (the Parasite-Host-Environment triad). 

4.1 Water Quality and Physicochemical Parameters 

Temperature: Water temperature regulates parasite metabolic activity and development rates. Thermal 

elevation accelerates embryonic development in monogeneans and crustaceans, leading to rapid population 

surges. 

Dissolved Oxygen (DO) & Ammonia: Low DO levels paired with elevated unionized ammonia (NH3) stress 

host immune systems. Chronic stress reduces mucin secretion and lysozyme activity, lowering natural 

defenses against ectoparasite attachment. 

Organic Load: High organic matter accelerates microbial decomposition, decreases water quality, and fosters 

micro-habitats for intermediate hosts like snails and tubificid worms. 
4.2 Seasonal and Host Factors 

Seasonality: Parasite loads generally peak during warm summer months due to accelerated life cycles, though 

some protozoans thrive in cooler transitional periods. 

Host Age & Size: Host length and weight typically correlate positively with parasite species richness and 

abundance. Older fish offer larger surface areas and increased exposure time to parasitic infective stages. 

 

5. Implications for Aquaculture & Public Health 

Impact Level Primary Pathology / 

Mechanism 

Consequence / Outcome 

Tissue Pathology Epithelial stripping, gill 

hyperplasia, visceral atrophy 

Respiratory failure, osmotic collapse 

Physiological Stress Nutrient sequestration, internal 

anemia 

Stunted growth, elevated Feed Conversion 

Ratio (FCR) 

Secondary Infections Ulcerations from ectoparasite 

anchoring 

Secondary invasions by Aeromonas spp. & 

Saprolegnia 

Zoonotic Risk Infection via raw/undercooked 
fish consumption 

Human trematodiasis (Clonorchis, 
Opisthorchis) 

5.1 Aquaculture Losses 

In commercial fish farming, parasitic infections cause substantial economic damages via direct juvenile 

mortality, product devaluation from cyst formation, and opportunistic secondary bacterial or fungal 

invasions. 

5.2 Zoonotic Implications 

Freshwater fish parasites represent public health concerns in regions where raw or undercooked fish products 

are consumed. Fishborne trematodes (e.g., Clonorchis sinensis, Opisthorchis spp.) and larval nematodes 

cause human hepatobiliary and gastrointestinal disorders. 
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6. Management, Biosecurity, and Control Strategies 

Preventing parasitic disease outbreaks in freshwater aquaculture relies on Integrated Pest Management (IPM) 

rather than chemical interventions alone: 

Biosecurity & Quarantine: Isolating new broodstock, treating eggs, and screening seed before stocking 

prevents wild-to-farm parasite introduction. 

Environmental Optimization: Maintaining optimal dissolved oxygen, stocking densities, and sanitation 

reduces host stress and limits intermediate host populations. 

Therapeutic Interventions: Controlled chemotherapeutics (e.g., formalin baths, sodium chloride solutions, 

praziquantel, mebendazole) manage acute infestations. 

Immunological & Biological Controls: Incorporating dietary immunostimulants (e.g., beta-glucans, 

probiotics) enhances host mucosal defenses alongside cleaner fish co-culture. 
7. Conclusion and Future Directions 

Freshwater fish parasites remain a major biological variable influencing wild fisheries conservation and 

commercial aquaculture production. Anthropogenic ecosystem alterations, warming water temperatures, and 

intensive farming practices accelerate parasite transmission dynamics. 

Future research should focus on developing rapid molecular diagnostic tools (e.g., eDNA, PCR-based 

assays), mapping parasite dynamics in response to climate change parameters, and formulating eco-friendly 

plant-derived phytotherapeutics. 
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