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This paper thoroughly approaches fish parasites its prevalence and economical loss mainly in 
aquaculture leading hubs of the world, aiming to point out the adverse effects of fish parasites and their 
economic loss. Fishes are one of the most significant group of vertebrates that assist humans in a 
variety of ways. So, they are more widespread and common in practically every part of the globe nearly 
all fish freshwater and marine are edible and have been a significant source of protein with the ever-
increasing demand for inexpensive protein sources, more and more attention has been given to fish. But 
icthyo fauna is at great risk to parasitic infestation and truly is a serious matter of concern. As these 
parasites are harmful for both aquatic fauna as well as human being so for prevention from such noxious 
organisms, this matter must be brought on the table of scientific discussion to ensure the hygienic 
production of fish. Our reservoirs, rivers, and lakes are precious root for mass production of fishes. In 
spite of the fact that parasites are causing serious damage to fish fauna, resulted in huge economic loss 
as well as disturb the natural taste of fish meat, attention to this matter and to find their control measures 
is still at the beginnings. To prevent mortality of fish fauna, surge in economic loss and unwanted taste 
of fish meat, serious attention is needed. 
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Fishes are an essential group of animals that 

provide numerous benefits to humans. In almost 
every corner of the world, these are more 
ubiquitous and common. Despite the fact that the 
quantity and quality may differ, they are utilized by 
human all around the world. Sea covers 
approximately one-third of the earth's surface. 
Fish, both freshwater and marine, are nearly all 
edible and have always been a valuable source of 
protein. The flesh of fresh fish is highly proteinoid 
for human ingestion, this protein has a high 
digestibility, biological, and growth boosting value. 
Fish proteins are superior to milk, beef protein, 

and egg albumen, according to nutritional 
research (Alam., 2009). With the ever-increasing 
demand for lower-cost protein sources, fish is 
receiving more and more attention. In order to 
obtain healthy and high-quality fish meat, the fish 
must be free from all parasites. Our reservoirs, 
rivers, and lakes are valuable sources of fish 
production but only a couple of them are now in 
their natural state and have the important alarms 
in terms of water quantity and quality (Bash et al. 
2001). Fish is a low-cost, high-protein food that 
also provides fats, minerals, and vitamins. Fish 
occupy multiple the several levels of the aquatic 
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food chain and account for more than 40% of all 
vertebrate species on the planet. Because they 
are usually constrained to a certain mode of life 
connected to their food supply and reproductive 
need, fish interact with many levels of the food 
chain and effect the structures of lakes, streams, 
and estuaries. Protozoa and helminth parasites 
have been discovered on the skin and under the 
scales of several fish species (Ashade et al. 
2010). Parasites are a wide category of living 
organisms that can cause diseases in fish 
depending on a variety of variables. Both 
ectoparasites and endoparasites are mostly found 
in fishes (Moyle and Cech., 2004). Food-borne 
parasite infections are increasingly recognized as 
a serious public health concern with large 
economic impacts in terms of morbidity, lost 
productivity, and healthcare costs. Poor sanitation 
and traditional food preparation methods have 
increased the spread of food-borne trematode 
illnesses. (Khalil et al. 2014). Fish is in high 
demand not only because it is the cheapest and 
most easily accessible form of animal protein 
(essential amino acids), but also because it 
contains high density lipoproteins, vitamin A&D, 
and minerals. As a result, it is often highlighted 
that fish is higher in protein and important 
minerals than mutton and chicken, but lower in 
saturated fats. Because of the increased 
relevance of fish, it is critical to address the 
numerous constraints that this business has in 
order to achieve success in its (both qualitative 
and quantitative) production. One of the most 
major negative elements is parasites and 
diseases, which cause serious damage to the fish 
and a massive loss to the fish business (Chiary et 
al. 2014). These parasites both mechanical and 
functional perspective damaging to living 
creatures, as well as feasting on the host's 
nutrients and hindering breathing. By stealing the 
fish's nourishment, these parasites weaken and 
even kill them, reducing market demand and 
causing significant economic losses (Özcan, et al. 
2020). The digestive tract is invaded by third-
stage larvae and enter the body cavity in human 
zoonotic infections, producing nausea, vomiting, 
diarrhea fever and bloody stools. Despite the fact 
that raw or undercooked fish is the most common 
source of anisakiasis in people, four instances of 
Anisakis spp infections have been linked to the 
consumption of cooked fish in Italy (Dundas et al. 
2019). Among the parasitic fauna ectoparasites 
are considered to be a minor problem under 
cultured conditions, as they can be eliminated 
easily by applying externals normal therapeutic 

agents.  The major ectoparasitic groups are 
protozoa, monogenean (Platyhelminthes) and 
crustacean (Arthropoda). Majority, of protozoans 
are free living, or commensals on the fish but 
some of them also cause serious infections and 
deaths. Ciliates are the most important 
ectoparasites (Buchmann et al. 2001). 

Fish parasites 
 A parasite is an organism that survive and 

occupies another larger species in its life cycle, 
which causes numerous conditions (Boutin et al. 
2014). The presence of parasite in fish may lead 
to mechanical damage physiological damage and 
reproductive damage (Iwanowicz., 2011). Fish 
parasites are a group of organisms that cause 
poor health in fish. When fish is infected by 
parasite than it is called the host some parasites 
lay eggs, while some have suckers for 
attachment. Parasites have the potential to modify 
their nature immunologically and biochemically, 
allowing them to survive and reproduce inside 
another host. (Jackson., et al 2001). Fish all over 
the world affected from different parasitic diseases 
that cause mortality in fish either directly or 
indirectly (Lerssutthichawal., 1999). Parasitic 
organisms can be found on every living organism 
and are present everywhere. Their presence in 
their host is generally at equilibrium in aquatic 
organisms, which is the most common way of life 
on the planet (Marcogliese., 2005). Fish are 
constantly exposed to a wide range of harmful 
parasites, including protozoans and metazoans. 
Their physiological characteristics make them 
perfect hosts for a variety of parasites (Iqbal & 
Imtiaz., 2016). Fish are the most important hosts 
for parasites, particularly helminths among 
animals. The majority of fishes contain parasites, 
and they not only serve as hosts for various 
parasites, but they also act as carriers for a 
variety of larval parasitic forms that grow and can 
cause significant diseases in many vertebrates, 
including humans (Amer., 2014). 

Protozoans:  
     Fish are frequently infected with protozoan 

parasites (Klinger & Floyd., 1998). The main 
groups include the ciliates, flagellates, 
microsporidians and myxozoans. These can build 
up to very high numbers when fish are crowded, 
causing weight loss, debilitation and mortality 
(Yanong., et al 2002). Ciliates and flagellates 
have direct life cycles and have an impact on 
pond-raised fish populations in particular 
microsporidians are parasitic worms that live 
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inside cells for which host tissues are required for 
reproduction (Paperna.,1980). Myxozoa parasites 
are among the most harmful and economically 
significant parasites that affect marine fish, yet 

they are usually linked with muscle degeneration 
or other abnormalities rather than mass mortality 
(Sindermann. 1987). 

 

Table 1: List of parasites (protozoans and metazoans) and its economic impact on leading 
aquaculture industries  

Parasite Country 
Economical loss  

USD$ 
References 

Desmozoon lepeophtherii 
Northern Norway 33 664 –67 328 (Nylund et al. 2005) 

Northern Norway 363 390 (Matthews et al. 2013) 

Hexamita salmonis Northern Norway 86 580 (Poppe and Mo., 1993) 

Hexamita sp. Northern Norway 11 813 (Poppe et al. 1992) 

Kudoa thyrsites 

Atlantic 350 (Harrell and Scott., 1985) 

Pacific NE of Canada 0·4–4·8 M (Whitaker and Kent., 1991) 

British Columbia 15 M (Martell et al. 2013) 

Sea lice 
Chile 5·58 M (Bravo., 2003) 

Canada 16 M (Roth., 2000) 

Paramoeba perurans 

Tasmania 5–10 M (Morrison et al. 2006) 

Irish 7·2 M (Adams and Nowak., 2001) 

Scottish > 48 M (Vass., 2013) 

Trichodina sp. Irish 2031 (McArdle., 1984) 

Caligus spp. Chile 29·1 M (Carvajal et al. 1998) 

Caligus teres Chile 16 000 (Bravo., 2003) 

Lepeophtheirus salmonis 

Norway 33·4 M (Kvenseth., 1997) 

Scotland 52·9 M (Rae., 2002) 

Japan 374 –1123 (Ho and Nagasawa., 2001) 

Diergasilus kasaharai Taiwan 1600 (Lin and Ho., 1998) 

Kudoa megacapsula Western Japan 93 216 (Yokoyama et al. 2006) 

Kudoa yasunagai Wakayama, Japan 1·6 M (Shirakashi et al. 2012) 

Benedenia seriolae Japan 214 M (Ernst et al. 2002) 

Caligus sp Japan 237 000 (Fujita et al. 1968) 

Cryptocaryon irritans Spain 4650 (Montero et al. 2007) 

Benedenia seriolae Australia 580 000 (Kolkovski and Sakakura., 2004) 

Neobenedenia melleni Japan 192 000 (Ogawa et al. 1995) 

Unicapsula seriolae Australia 280 668 (Stephens and Savage., 2010) 

Amyloodinium ocellatum Greece 3000 (Rigos et al. 1998) 

Microsporidian Malta 17 846 (Abela et al. 1996) 

Gyrodactylus orecchiae 
Bosnia-Hercegovina 

 and Italy 
< 27 160 (Vagianou et al. 2006) 

Nerocila orbignyi France 16 284 (Bragoni et al. 1984) 

Paramoeba sp. North-west Spain 78 240 (Iglesias et al. 2001) 

Philasterides-like North of Portugal 7547 (Ramos et al. 2007) 

Eimeria sp. Vietnam 720 (Gibson-Kueh et al. 2011) 

Trypanosoma sp. 
Northern Territory, 

Australia 
3345 (Schipp et al. 2007) 

Brooklynella hostilis Florida 60 000 
(Bunkley–Williams 

and Williams., 2006) 

Benedenia sciaenae western Turkey 8410 (Toksen et al. 2007) 

Pectenophilus ornatus Japan 28–56 (Suzuki and Matsutani., 2009) 

Bonamia Australia 4·56 (Farley et al. 1988) 

Trematodes: 
      The class trematoda, have monogeneans 

and digeneans in its group. Flatworms and flukes 
are common words that describe monogenean 
trematodes. (Klinger and Floyd., 2002). 

Trematodes infect the gills, skin, and fins of 
freshwater and brackish water fish belonging to 
most Teleostei groups (Khalil., 1971). 
Monogeneans are classified into three major taxa: 
Dactylogyroidae, Caspaloidae and 
Polyopisthacotylea (Noble and Noble., 1982). 
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According to WHO (1995), the number of persons 
affected with fish-borne trematodes exceeds than 
18 million (Amer., 2014). 

Nematodes: 
      Nematodes are among the most typical 

and important infectious parasites of fish found 
worldwide in freshwater, brackish water, and 
marine habitats (Moravec., 2007). Aquatic 
parasites nematodes are abundant and diverse in 
both freshwater and marine habitats (Moravec., 
1998). However, their biodiversity is still largely 
unexplored (Dell'Anno et al. 2015). Nematodes 
are found all over the world, particularly in species 
that are using fish as intermediate or temporary 
hosts. They can infect all organs of their hosts, 
with predatory fishes experiencing more severe 
infections. (Klinger and Floyd., 2002). 

Cestodes: 
    Tapeworms can be found in all major water 
systems and have a high host specificity (FAO. 
1996). There are two main types; the monozoic 
forms particularly Caryophyllaeidae and the 
amphilinid represented the segmented 
Pseudophyllideans and Proteocephalideans 
(Basson., 1984).  

Copepods: 
    In both cultured and wild fish populations, 

parasitic crustaceans are becoming a severe 
problem. (Klinger and Floyd, 2002). Excluding the 
amphilinid Nesolecithus africanus, which lives in 
the coelomatic cavity of its fish host, all cestodes 
live in the digestive tracts (Donges and Harder., 
1966). 

Hirudinea:   
   Leeches are a type of freshwater 

ectoparasite that can infect a variety of fish 
genera including Clariidae, Synodontidae, 
Mormyridae, Cichlidae and Mugilidae (Iyaji & 
Eyo., 2008). Leeches nourish on fish are of the 
genus Rhynchobdellae and belong either to the 
family Glossiphoniidae or the Piscolidae (Mann., 
1962). 

Prevalence in Pakistan: 
   We have 193 fresh water fish species in 

Pakistan out of which 30 species are highly 
commercially important (Iqbal & Imtiaz., 2016). 
Parasites are prevalent and dangerous in 
confined spaces such as aquariums, hatcheries, 
stocking ponds, and tanks where fish live. (Ali., 
1990). Fish are commonly infected with a variety 

of parasites. The intensity of damage by infection 
is more and more influenced by the type and 
number of parasites present (Bauer., 1941). There 
have been isolated incidents in both public and 
private fish farms. The most prevalent parasite 
infection of incidental agents includes lernaea sp, 
Argulus sp, Dactylogyrus sp and Monogence sp, 
Lernaeosis. They are said to be causing major 
economic losses in Pakistan's aquaculture 
industry (ADB/NACA., 1991). In Pakistan research 
on fish disease is at its preliminary phase, except 
taxonomic studies on fish parasites. The parasitic 
studies are on Crustaceans, Protozoans, 
Helminths and Nematodes). (Zaidi et al. 1976). 
The most prevalent parasites discovered in 
Pakistan are L. cyprinacea and Argulus spp. They 
are responsible for multiple deaths in fish farms as 
well as health issues in Pakistan fish hatcheries 
(ADB/NACA, 1991) and other parts of the world. 
The parasite's prevalence and intensity are 
influenced by a variety of factors, including the 
parasite's life cycle, host and feeding behaviors, 
and the physical characteristics of the water body 
in which the fish live. The presence of an 
intermediate host is also significant. Different 
parasites were identified in fresh water fishes of 
river Indus, D.I. Khan (Tayyab et al. 2017). Fish 
found along Pakistan's coast have been shown to 
be infested with a variety of parasites, the most 
frequent of which being trematode. Several 
trematode species have been identified from a 
variety of fish caught off the coast of Pakistan 
(Bilqees., 1981). A comprehensive list of helminth 
parasites from the fishes of Karachi coast and the 
organs affected is available (Ghaffar., 2007). 
According to the findings of this study, fish in 
District Karak are prone to ectoparasites. 
Ectoparasites can cause diseases and, in the 
case of a significant infestation, can result in fish 
deaths, so the government is urged to pay special 
attention to their control. Larnaea cyprinacea is 
one of the most common parasite species found 
throughout our research (Zubia et al. 2015). 
Trematodes on of the most common parasite of 
fresh water fishes of Pakistan including Sindh 
province (Bilqees., 1976).   

Economical loss: 
 Agriculture, unlike in the past, has become a 

vital aspect of any country's economic 
development strategy (Bruinsma., 2003). Among 
various agricultural products fish is the most 
valuable commodity (FAO., 2006). The presence 
of parasites in fish may lead to detrimental effects 
like economy or a recreational activity, or a 
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commercial fishery (Iwanowicz et al. 2011). 
Information on impacts of the economic losses 
may help to develop management strategies 
against diseases in fish farms and to reduce the 
magnitude of the parasitism (Tavares et al. 2017). 
Fisheries play an important role in the economy of 
Pakistan by employing 400,000 people directly 
and another 600,000 in the ancillary industries 
(Ebrahim., 2014). Aquaculture is one of the 
world's most commercially important applied 
strategies, and fish are one of humanity's most 
beneficial and nutritional resource (Wali et al. 
2016). Table 1 show the different parasites 
(protozoans and metazoans) and its economic 
impact on aquaculture. 

CONCLUSION 
    Fish parasites are among lethal factors that 
damage different anatomical features and effect 
physiological processes of the fish which leads to 
enormous fish deaths and cause huge economical 
loss. Research must be done to identify the 
different Icthyo parasitic fauna and major and 
minor species of parasites and eventually to find 
out their low-cost effective control measures.  
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