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Abstract

Fish are the nutritional source for humans worldwide. Fish infected with parasites and loss of fish production. Enormous
parasite infection can cause ulceration and disturb the common way of reproduction. The helminths group is one of the
essential groups of fish parasites. Maximum parasites are situated in the intestines of fish. Seasonal variations are reflected in
the infestation of cestode parasites. Due to the rapid population growth rate and depletion of freshwater resources, marine
aquaculture is one of the most important promising futures for supplying animal protein. The prevalence and intensity of
parasites depend on several factors such as the host and its feeding habits, life cycle, and the physical aspects of the water body
where the fish live. Infected fish with parasites have been recognized as a significant public health issue with serious economic
consequences such as morbidity, lost productivity, and medical expenses. Cestodes are commonly known as flatworms.
Cestode parasites were found in both freshwater and marine fishes. All cestodes are endoparasites. The life cycle of cestode
parasites is very complex. Parasitic diseases also present a potential threat to fish’s health, and public health awareness should
be raised to prevent the spread of zoonotic parasites through undercooked fish.
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Introduction Helminth parasites are commonly found in all types of
Fish is an aquatic and gill-bearing animal. Fishes are the freshwater fishes. Helminths is a common term known as
most numerous vertebrates on this earth and an estimated worm. Helminths have three stages such as egg, larval, and
27,977 fish species are described (Nelson, 2006) [0, adult stages. The parasitic infestation of fish depends on
Humans have used fish as a food for dietary protein. The various components like its life cycle, host, feeding habits,
value of fish food has become less due to the ingestion of and physical factors of the water body. It also depends on its
various worms and their larval stages. Fish suffer from intermediate hosts to spread the cestode infection (Zaidi and
various parasites like other animals. One of the major issues Khan, 1976) 5%, Helminth parasites have four major classes:
confronting freshwater and marine fishes all over the world Trematodes (Monogenea and Digenea), Cestodes,
especially are parasites (Bichi and Dawaki, 2010) [, Nematodes, and Acanthocephalan (Williams and Jones,
Freshwater fishes suffer from different diseases while 10- 1994) 481 These parasites can affect the host’s nutrition,
20% have parasitic infections (Chowdhury, 1998) (!4, Fishes metabolism, and various functions of the alimentary canal
are infected with the minimum two kinds of parasites i.e. and can also harm the host's nervous system (Mohan and
endoparasites and ectoparasites (Bellay et al., 2020) (1, Bhargav, 2022) 29,

Fish are an indispensable portion of the human diet and play

a significant role in worldwide food security. In any case, Cestodes Infestation

using fish also increases the hazard of parasitic zoonosis. Cestodes are commonly called tapeworms. Cestodes are flat
With the worldwide demand for seafood and the and multi-segmented worms. It belongs to the phylum
development of aquaculture practices, parasitic zoonotic Platyhelminthes and class Cestoda. Cestodes are
diseases in fish have picked up expanded consideration hermaphroditic in nature. In Cestodes, the digestive tract is
(Shamsi, 2020) “2. Parasitic zoonosis refers to diseases absent, and nutrients are absorbed directly from the hosts.
caused by parasitic organisms that can spread from animals The scolex organ is attached to the intestinal mucosa. The
to humans and cause serious hazards to public health (Alam, neck is a region without segmented with a high capacity of
2023) 1A, A parasite is an organism that lives on or inside a regenerative. Cestodes found within the summer season
host organism and obtains its food from the host. The study (PFI, 16.90%) expressed as ‘occasional’. They were not
of parasites is called parasitology. found in the rest of the seasons. Dhole et al. (2010) [
Internal parasites can disrupt food digestion and absorption, recorded cestode infections were highest in the summer
leading to reduced growth, injuries, or death. There are three season. During the summer season, the infestation of
main classes of parasites viz. protozoa, helminths, and cestode parasites was highest due to the temperature which
ectoparasites. Most fish species such as wild or cultured, are helps to hatch eggs of parasites and increases the rate of
infected with parasites. They not only act as a host to parasites while the rainy shows much less infestation of the
various parasites but also as carriers of different parasitic parasites.

larvae that cause serious diseases in different vertebrates Cestodes were found in Barbus bynni, Clarias lazera, and
(Faruk, 2018) [8], Malopterurus electricus. The highest prevalence was found
Among different parasites, the Helminths group is one of in Malopterurus electricus (96%) while the lowest was in
the significant categories of fish parasites that cause a Clarias lazera (5%) (Saoud and Wannas, 1984) [,
serious loss in fish production (Jeronimo et al., 2022) 24, Cestodes are also known as tapeworms and ribbon-like
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flatworms. Cestode parasites affect the alimentary canal,
muscle, or other internal organs of fish. All Cestodes are
endoparasites of the vertebrates and need at least one
intermediate host. Its life cycle is complete in the definitive
hosts as adults. The life cycle of the cestode parasite is
complex. Adults are found in the intestine of the host and
plerocercoid larvae are found in the viscera and
musculature. The first larvae stage are commonly found in
aquatic crustaceans (Woo, 1995) 1491,

Infestation was higher in immature fish as compared to
mature fish. Caryophyllaeidea species were found in males
(83.30%) with the lowest prevalence being internal cestodes
parasites  i.e.  Diphyllobothrium  latum  (58.7%).
Diphyllobothrium  latum (41.30%) has the highest
prevalence in females, while Caryophyllaeidea species have
the lowest prevalence (16.7%). (Haji et al., 2017) 2,

Three cestode parasites were found in various water bodies
of the Meerut region such as Lytocestus sp., Proteocephalus
sp., and Gangesia sp. in Channa puntatus (Sharma, 2016)
43, Three species of cestode parasites Senga sp.,
Circumonchobothria sp., and Gangesia sp. were found in
Cyprinus carpio, Cirrhina mrigala, Wallago attu, and
Channa sp. (Deshmukh et al., 2019) (%1, The six species of
cestode parasites such as Senga sp., Gangesia sp.,
Proteocephalus sp., Bothriocephalus sp.,
Polyonchobothrium sp., Ptychobothrium sp. were found in
Mastacembelus armatus, Mystus seenghala, Wallago attu,
Channa sp., Clarias batrachus, Cirrihana mrigala
(Deshmukh et al., 2013) [24],

The gastrointestinal helminth parasites were recorded in
Clarias gariepinus. These parasites are two species of
nematodes Procamallanus laevionchus and Rhabdochona
congolensis; a species of cestode Polyonchobothrium
clariae and two species of trematodes Allocreadium spp.
and Heterophyidae spp. (Kawe et al., 2016) [ The
freshwater fishes were infected with Caryophyllidean
tapeworms. The two genera were found in Caryophyllidean
tapeworm i.e. Lytocestus and Lytocestoides. The
development of parasites needs high temperatures and
sufficient moisture. Environmental variations are reflected
in the incidence of diseases (Borde and Jawale, 2012) [,
Cestoda belongs to the family of Platyhelminthes and there
are two groups viz: Cestodaria and Eucestoda. The various
genus and species of cestodes were recorded in Ethiopia.
The species of parasite i.e. Ligula intestinalis,
Proteocephalus, Bothriocephalus, Encysted cestodes larvae,
Amirthalingamia macracantha were found in different sites
of infected fishes i.e. B. tsanensis, Small Barbus, B.
trispilopleura, Cyprinus carpio, C. gariepinus, Barbus fish,

B. intermidius, O. niloticus (Gebremedhn and Tsegay, 2017)
[20]

The prevalence rate of cestode parasites depends on the
length range and body weight (Haji et al., 2017; Kawe et al.,
2016; Farhaduzzaman et al., 2009) 17 2 21 The highest
prevalence was recorded in the summer season followed by
the monsoon season whereas lowest prevalence was
recorded in the winter season (Kawe et al., 2016; Sharma,
2016; Suryawanshi, 2021; Wali et al., 2016) [?5 43 45,47 The
highest prevalence showed in the summer season followed
by the winter season whereas lowest prevalence was
reported in the monsoon season (Deshmukh et al., 2019;
Bhure and Nanware, 2014; Borde and Jawale, 2012; Maske
and Pradhan, 2020; Bhure et al., 2018) [7: 8. 10.13. 28],
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Piscean cestodes were found in Channa punctatus. Three
cestode parasites were reported as Senga sp., Gangesia sp.,
and Proteocephalus sp. The environmental factors and
feeding habitats directly or indirectly affect the seasonality
of parasitic infection (Bhure and Nanware, 2014) 'l Three
cestode parasites were reported as Circumonchobothria sp.,
Gangesia sp., and Senga sp. in M. armatus, Channa
punctatus, and Wallago attu (Maske and Pradhan, 2020) [?8],
The cestode parasite Trypanorhynch plerocerci was found
in marine fish Epinephelus marginatus and their prevalence
was 96%. The various larvae-filled cysts and nodules were
found in the abdominal cavity and implanted in extensive
fibrosis, resulting in visceral adhesions. Histologically, they
affected the peritoneum, stomach, and intestine there were
numerous degenerated encysted plerocerci and extensive
deposition of mature connective tissue. Trypanorhyncha is
highly prevalent in adults and produces a progressive and
chronic response (Ribeiro et al., 2021) [*2,

78% of teleost tapeworms are especially freshwater species,
and only 3% of elasmobranch tapeworms are in freshwater
rays from South America and Asia (Borneo). Molecular
data, mainly 28S rDNA, are present, but 18S and cox1 are
also available for about 40% of fish tapeworm species
(Scholz and Kuchta, 2022) (401,

Cestode parasites are in freshwater (Gasterosteus
aculeatus), estuarine (Salvelinus fontinalis), and marine
(Gadus ogac) fish were used to investigate the hypothesis
are °C and '°N enriched proportionate host food sources,
but N depleted concerning host muscle tissue as a result
relating to enrichment during the absorption of common
nutrient sources. In the case of Greenland cod, cestode
parasites were *C enriched proportionate host tissue, and no
significant SN enrichment  proportionate host dietary
signature was observed and those isotope enrichment
paradigms elaborated for the study of aquatic foodwebs
cannot be regularly applied to quantitatively evaluate the
role of parasites in aquatic foodwebs (Power and Klein,
2004) ©361,

The seasonal change occurs in the cestode parasite
Lytocestus vyasaei found in the fish Clarias batrachus.
Catfish were infested with numerous parasites in the winter
season due to favorable environmental conditions in the
water. At adequate temperatures, the fauna of zooplankton
may be abundant compared to summer. These correspond to
the fish’s peak in the feeding activity richness in the fauna
of intermediate hosts which may be the crustaceans, smaller
mollusks, and fish leading to high infestations (Pawar,
2022) B35, The average annual variation in the infestation,
mean intensity, and relative density of cestode infection
depends on the sex of the host fish (Khare, 2021) [?6],

The high incidence occurs in the summer season (47.5%),
adequate in winter (29.16%) and during the rainy season, no
incidence occurs because the development of the parasites
needs high temperatures, low humidity, and less rainfall. It
is a good environment for the development of parasites and
feeding habitats. Tetragonocephalum parasite was observed
in Trygon zugei (Anarse et al., 2011) ™. The infestations
occur according to the length of the host fish (Pandey et al.,
2012) B4, The potential of zoonotic parasitic infestation
mainly depends on the numerous intermediate hosts and
favorable environmental conditions (Rehab et al., 2021) (381,
The healthy intestine of the host showed, healthy villi, and
all layers were observed. The infected intestine of the host
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fish was observed as the worm attached to the mucosal layer
of the intestine and slowly invaded the deeper layers of the
host tissue (Khodke, 2020) 21, The parasite intensity is high
due to the presence of physical factors that favor the
completion of the life cycles of the parasites (Ahmed et al.,
2007) [, Cestode parasites i.e. Senga sp. were carried out
for biochemical estimation of primary metabolites such as
protein (12.92mg/g), glycogen (13.17mg/100ml), and lipid
(22.56mg/gm). The concentration of lipids is high compared
to protein and glycogen (Saraf and Katyayani, 2016) 29,
The cestode species is Synbranchiella megacirrus belonging
to the subfamily Monticelliinae and the genital organs are in
a cortical position. A robust scolex lacks a metascolex and
has a dome-shaped apex. The biloculate suckers are present,
vitelline follicles are present in 2 narrow lateral bands, a
vagina regularly anterior to the cirrus sac, and a genital pore
is pre-equatorial that is very near to the anterior margin of
proglottids (Scholz et al., 2019) ¥7],

The parasitic infection was higher in male fishes than in
female fishes. The presence of the parasites decreased the
condition coefficient of the infected fishes. Some
physicochemical features and a vital positive correlation

with the prevalence were also observed (Wali et al., 2016)
[47]

There is no crucial impact on the growth rate of infected and
non-infected fish due to cestode parasites. It prevails in the
fish's non-edible part (intestine) (Alkareem et al., 2023) B,
Senga muleasis n.sp. and Senga rahuriasisn. sp. collected
from the freshwater fish Mastacembelus armatus. These
species were different in the general topography of
taxonomy. This study found that all these tapeworms were
long, consisting of scolex, immature, mature, and gravid
proglottids (Netane and Shaikh, 2022) (34,

The infection level of examined parasites varied seasonally.
A higher prevalence of parasites was observed in males than
females, and the contrast for the mean intensity was vitally
different between females and males in the mean
abundance. There were differentiations in the host condition
factor and pathogenic infection (Tantawy et al., 2023) [26],
The parasites C. solidum and Proteocephalus sp. from M.
electricus and H.  bidorsalis hosts was examined. C.
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solidum and Proteocephalus sp. have a genuine obsessive
effect on the host, especially in the intestine. Adult C.
solidum was observed in the intestine of M. electricus while
their plerocercoids were found in the coelomic cavity and
beneath the skin, Proteocephalus sp. infect H.
bidorsalis which was also found in the intestine. The edible
musculature  of the infected M.  electricus and H.
bidorsalis was free from cestode parasites, even in highly
infected fish (Hamouda and Younis, 2024) 22,

The distinctive parasites are highly prevalent among
freshwater fish and directly affect fish health and meat
quality. It also affects the production of fish and the
economy (Garba and Jega, 2023) I°l. The incidence of
parasites was found in the gills, skin, operculum, muscle,
liver, gut, intestine, and stomach of Clarias gariepinus.
Cestode parasites such as Diphyllobothrium latum larva,
Triaenophorus nodulus larva, and Scolex pleuronectis were
found in infected fish. Parasites can cause weight loss,
weakness, and even death, eventually reducing to low
efficiency (Olubiyo et al., 2023) [, Tetracampos sp. was
found in C. gariepinus. In the short wet season, there was a
higher prevalence in males (30.55%) than females (25.8%),
while in the short dry season, a low prevalence was recorded
at 9.43%. Climatic period change did not impact host
infection either in sexes or in body weight. The
physicochemical quality of water is not affiliated with the
incidence of infections. The infection rate was not impacted
by either the environment or the morphometric parameters
of the fish (Tossavi et al., 2024) 461,

Endoparasites, especially gastrointestinal parasites, are one
of the critical issues for fish production, as they have an
indirect or sometimes direct impact on fish productivity
worldwide. Parasitic diseases also pose a potential threat to
the fish’s health. The effects of parasites on fish worldwide
can be difficult to isolate and quantify. The studies
conducted on fish in captivity or under rearing conditions
have provided much information on the effects of parasites
on fish survival (Banyigyi et al., 2023) Bl Furthermore,
public health awareness should be raised among fish-related
occupational groups to prevent the spread of zoonotic
parasites through undercooked fish.

Table 1: Distribution of Cestode Parasites of Fish

Fish species

Parasite species

Site of infection

Oreochromis niloticus

Caryophyllaeidea sp.,
Proteocephalus sp.,
Diphyllobothrium latum sp.
Amirthalingamia macrocantha

Stomach, Intestine, and Liver

Clarias gariepinus

Caryophyllaeidea sp.,
Proteocephalus sp.,
Diphyllobothrium latum sp.,
Polyonchobothrium clariae,
Bothriocephalus sp.,
Triaenophorus sp.,
Scolex pleuronectis

Stomach, Intestine, and Liver

Channa sp.

Lytocestus sp.,
Proteocephalus sp.,
Gangesia sp.,
Circumonchobothria sp.,
Senga sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.

Intestine
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Cyprinus carpio

Senga sp.,
Circumonchobothria sp.,
Gangesia sp.,
Ligula intestinalis

Intestine and Body cavity

Cirrhinus mrigala

Senga sp.,
Circumonchobothria sp.,
Gangesia sp.,
Proteocephalus sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.

Intestine

Wallago attu

Senga sp.,
Circumonchobothria sp.,
Gangesia sp.,
Proteocephalus sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.

Intestine

Mastacembelus armatus

Senga sp.,
Circumonchobothria sp.,
Gangesia sp.,
Proteocephalus sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.

Intestine

Mystus seenghala

Senga sp.,
Gangesia sp.,
Proteocephalus sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.

Intestine

Clarias batrachus

Senga sp.,
Gangesia sp.,
Proteocephalus sp.,
Bothriocephalus sp.,
Polyonchobothrium sp.,
Ptychobothrium sp.,
Lytocestus vyasaei n. sp.

Intestine

Labeobarbus tsanensis

Proteocephalus sp.,
Ligula intestinalis

Mesentery and intestinal lumen

Barbus barbus

Proteocephalus sp.,
Ligula intestinalis,
Bothriocephalus sp.

Intestine and intestinal lumen

Proteocephalus sp.,

Labeobarbus intermedius Ligula intestinalis, Intestine
Bothriocephalus sp.
Epinephelus marginatus Trypanorhynch plerocerci Intestine
Trygon zugei Tetragonocephalum Intestine
. Corallobothrium solidum, .
Malapterurus electricus Intestine wall
Proteocephalus sp.
Heterobranchus bidrosalis Corallobothrium solidum, Proteocephalus sp. Intestine wall

Life cycle

Cestodes have three stages in their life cycle viz. eggs,
larvae, and adults. These parasites have complex life cycles,
involving three hosts: the copepods are the first intermediate
host, the second intermediate host is a fish, and the final
host is a piscivorous bird, mammal, or other fish. Larvae are
located in the tissues outside the intestine and produce
systemic infections with clinical effects related to cysts’
size, number, and location. The cestode infection occurs
when eggs laid by adult tapeworms in the definitive host’s
intestine, are excreted into the environment through feces
and are ingested by an intermediate host (usually another
species).
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Eggs hatch into larvae, which then develop and enter the
bloodstream of the intermediate host, where they encyst in
the muscles or other organs. When the definitive host
consumes the intermediate host in a raw or undercooked
state, the parasites hatch from the cysts in the intestines and
develop into adult tapeworms, beginning the cycle again. In
some cestode species, the definitive host also serves as an
intermediate host. If eggs are ingested instead of tissue
cysts, they develop into larvae, which enter the circulation
and encyst in various tissues. Adult tapeworms are multi-
segmented flatworms that lack a digestive tract and absorb
nutrients directly from the small intestine of the host. Adult
tapeworms become larger in the digestive tract of the host.
The longest tapeworm parasite in the world is the whale
tapeworm i.e. Tetragonoporus calyptocephalus.



International Journal of Entomology Research

www.entomologyjournals.com

Final or Definitive host
Adult worms in Intestine

A

Second
Intermediate host
ingest copepods

\

Copepods
mmgest larvae

‘{-__/

Ny

Eggs in Feces

)

Eggs hatch and larvae
encyst m the first
intermediate host

Fig 1: Life cycle of Cestode parasite

Pathogenicity

Pathology due to adult worms arises from the physical
presence and exertion. Occasionally, caustic action by
scolex hooks (T. solium, H. nana), leads to original
inflammation, or host consumption of vitamin Bi, may be
reduced due to Diphyllobothrium latum. Allergic responses
showed symptoms such as headache, unsteadiness,
exhaustion, and nasal irritation (Heyneman, 1996) [,
Pathogenicity of adult tapeworm infection is due to toxic
products of the worm, nutrient deficiency, obstruction, and
migration to abnormal sites. The larval stages of cestodes
may be found in the brain or eyes, causing serious illness or
growing into large groups and exerting pressure on vital
organs. The adult parasite is generally present in
the digestive tract, and adult parasite infestations in fish are
generally asymptomatic, although weight loss may occur in
severe infections in several species. The larval stage of
cestode is Metacestode present in the muscles of fish
reducing the quality and market value of the fish (Norbury
etal., 2022) [32,

Tapeworms (Cestoda) consist of approximately 5000
species. They are common fish parasites, such as adults and
metacestodes. While only some adult tapeworms are
dangerous to their fish hosts. In contrast, cestodes larvae can
harm fish by relocating to their tissue and internal organs,
especially plerocercoids. Our understanding of the
relationships between host and parasites, including the
immune reaction of infected fish with cestodes, is
insufficient for effective control of cestodes. The majority of
the data available was collected several decades ago.
Analysis with praziquantel is virtual for fish infected with
adult tapeworms, whereas the analysis of metacestodes is
problematic (Scholz et al., 2021) [*41,

Conclusion

This review provided information about some cestode
parasites that affect different kinds of fish from different
regions. The likelihood of zoonotic parasitic infection
depends primarily on the affluence of the intermediate host's
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suitable environmental conditions. Infected fish are
generally rejected by consumers, and eating raw infected
fish meat poses a high risk of infection and allergy in
humans. Environmental factors and dietary habitat may
directly or indirectly influence the seasonality of parasitic
infection. During heavy infestation of cestode parasites,
severe injuries in the intestine, gills, and body mass of the
host fish. The helminth parasite's infection of fish affects its
productivity and marketability has decreased. Fish parasites
are a major threat to the fish culture system.
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