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Abstract

Fish are the most abundant vertebrate species on the planet and are the best source for protein and other protein derivatives
along with other amino acids and fatty acids. Fishes also contribute in GDP of our country, can influence our economy directly
and indirectly which are frequently found infected with a parasites; Trematoda, Nematoda, Cestoda, and Acanthocephala;
causing infectious diseases. Among different fish diseases, Gyrodactylussalaris, Ichthyophthirius multifiliis, flukes, are most
ubiquitous in fish population that causes huge death. In case of harsh illness by parasites. The major parasitic groups found in
freshwater fishes are Monogenia, cestodes, Acanthocephalans, protozoans and nematodes. In the present study, the prevalence
of helminth parasites has been observed two freshwater fishes Channa punctatus and Wallago attu. Live fresh specimens of
Channa punctatus and in Wallago attu of all sizes, weight and sex were collected from river gomti, Lucknow. A total of 90
fishes were examined for the presence of helminth parasites in which a total no. of parasites found in Channa punctatus was 50
and in Wallago attu was 40. In case of Channa punctatus (Bloch) 44% of total collected fishes and in Wallago attu 37.5% of
total collected fishes were found to be infected with helminth parasites.

Index terms: Channa punctatus, river Gomti, Freshwater fishes, Wallago attu.

Introduction

Fish are the most abundant vertebrate species on the planet. Fishes are the best source for protein and other protein derivatives
along with other amino acids and fatty acids. These are significant machinery of ecology, medicinal, dietary and economical
point of view. A majority of freshwater fishes bear serious illness of parasites (Trematodes, Nematodes, Cestodes and
Acanthocephalans) which causes worsening in the food value of fishes and even consequence in their death. Besides these,
there are a number of helminth parasites which are transmitted to human beings only through fish (Gupta, 1959). Class
Monogenea is a group of parasitic worms commonly found on fishes. These parasites feed on mucus and epithelial cells of the
skin and gills and sometimes on the blood also use the fish for their shelter and food, and destruct every organ resulting in
pathogenic effects (Dogiel, 1961). Moreover, monogenean infection also lead to indirect damage, making the fishes more
susceptible to secondary infections like bacterial, fungal and protozoan. by degrade and break the epithelium and mucous layer
Bilame (2012). As far as economic affects of monogenean infestation is concern, it includes decrease or rejection of edible fish
products leading to subsequent loss of interest in the aquaculture practice Daw et al. (2008). During heavy infections of
monogeneans it was found that the fish died which may significant damage and mortality.

Parasites obstruct the nutrition; metabolism and secretary purpose of alimentary canal, damage nervous system (Markov, 1961),
and still trouble the regular reproduction of the host (Faust, 1949).

The majority of monogeneans are move about freely on the fish’s body surface feeding on mucus and epithelial cells of the skin
and gills; however, a few adult monogeneans will stay enduringly attached to a single site on the host. Some monogenean
species occupy in the rectal cavity, ureter, body cavity, and still the blood vascular system. They are small hermaphroditic
worms so as to parasitize fishes and further aquatic animals. They infect fins, skin and gills of freshwater and marine fishes
(Duijn, van C. Jnr. (1973). Their life cycle involves only one host and they mostly spread by means of egg releasing and free-
swimming infective larvae. There are three families of Monogenea including Gyrodactylidae, Dactylogyridae and
Ancyrocephalidae are the most reported parasites found in cultured and wild fishes, Ozturk (2014) and Paperna (1980).
Members of Gyrodactylus parasitise the body surface, fins, and gills of its fish hosts, while some species are found on
amphibians, tetrapods, and cephalopods (Paetaow et al., 2009).

[JCRT2307863 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h321


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 7 July 2023 | ISSN: 2320-2882

Monogeneans can be divided into two major groups, the monopisthocotyleans, which contain hook-like organs on their haptors
to attach to their host, and the polyopisthocotyleans, which use clamp-like structures for attachment. The haptor is usually
shaped like a disc. One to three pairs of hook-like structures called anchors or hamuli are usually located in the center of the
haptor. In many monogenean species, the anchors are used to attach to the host by penetration of the hosts skin. Very small
hooklets called marginal hooks are located near or on the periphery of the haptor and are the primary way of attachment for
various monogeneans.

Based on the morphoanatomical observation of opisthaptoral parts of Gyrodactylus infecting cyprinid hosts because it
has a longer total hamulus length, downward projecting toe, trapezium-shaped ventral bar membrane with slightly striated
median portion and small rounded anterolateral processes (Shigoley et.al, 2023).

Hooks and other organs of attachment also break the continuity at the site of attachment and result is to localize hemorrhage
(Mishra, 2008, 2014b & 2020a). Monogenean infestations responsible for irritation and too much mucus construction form a
notch for bacterial attack.

Prevention of monogenean infestations by suitable quarantine have a preference to dealing of the parasites after they have
become established in a system (Mishra, 2020b).

Common fishes like Wallago attu and Channa punctatus equally are common for food and nutrition. The Channa punctatus is
extremely economical with high nutritional value and market demand because of its relatively low cost and high availability;
and Wallago attu are the simply available in the fish market. Owing to their feeding pattern, fishes can act as transitional or a
ultimate host for numerous helminth parasites. So it is necessary that the fish should be free from all types of infections like
viral, bacterial, and parasitic to gain healthy and quality meat fish. The main parasitic groups found in freshwater fishes are
monogenean trematodes, cestodes, acanthocephalans and nematodes. Seeing as human prefer white meat resource is utilizing
these fishes, so it is significant to study the occurrence of parasites in these fishes. The present study is expected to examine the
load and effect of helminth parasites in freshwater fishes Wallago attu and Channa punctatus (Bloch) obtained from River
Gomti in Lucknow, U.P.

Materials and Methods

1) Study area: Gomti River, Lucknow.

2) Study periods: December, 2022 —May, 2023.

3) Study organism: Fresh water fishes (Channa punctatus and Wallago attu).

4) Collection of host fishes: Live fresh specimens of Channa punctatus and Wallago attu of all sizes, weight and sex were
collected from River Gomti in Lucknow. The specimens were brought in the laboratory alive in a small container with water
and maintained in glass aquaria.

5) Methodology:

a) Total and Standard Length and Weight measurement:

The total and standard length of the fish were measured in centimeter (cm) using a measuring board. Fish were weighed to the
nearest gram (g) using weighing balance (Paperna, 1996).

b) Examination for Helminth Parasites:

In the laboratory all samples were examined and processed as per standard protocol. External examination of each fish for the
helminths ectoparasites was conducted using hand lens. Each gill was examined individually for the presence of parasite. Fishes
were opened up dorso-ventrally and all the internal organs were examined separately. The entire digestive system was removed
and placed in a petri dish with saline for further examination.

¢) Processing of parasites for identification:

The Trematodes were fixed in hot 10% formalin, cestodes and acanthocephala were fixed in AFA solution following staining
by borax carmine. After staining, parasites were washed with distilled water, dehydrated in ascending grades of alcohol, cleared
in xylene and mounted in D.P.X. Helminth parasites were identified up to class level on the basis of available taxonomical
characters as described by Yamaguti, 1958; 1961; 1963.

d) Formula and statistical Analysis
Prevalence, Abundance and Mean density, Index of infection were determined by following the formula proposed by Margolis
et al. (1982).

Prevalence = Total no. of infected fishes x 100
Total no. of fishes host examined

Abundance = Total no. of parasites recovered
Total no. of TIsh hosts examined

Mean density = Total no .of parasites recovered
Total no .of infected host examined

Index of infection = No .of host infected xNo .of parasites collected

Total host examined

Statistical analysis (Chi-squared test) was done by SPSS 16.0 version software.
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Results and Discussion

The results obtained in the present study are depicted in table 1 to 5 and figure 1 to 5. A total no. of 90 specimens of the two
species of freshwater fishes Channa punctatus and Wallago attu were examined, for the presence of helminths parasites. Out of
a total of 90 fishes, 22 (44%) Channa punctatus and 15 (37.5%) Wallago attu were found to be infected with different helminth
parasites. (Figure 1)

1: Prevalence of parasites in fishes, Wallago attu and Channa punctatus

For the study of parasitic infection in two edible fish species we were collected species of edible fishes viz. Channa punctatus
and Wallago attu from River Gomti, Lucknow and examined properly. We were examined and found that out of 50 specimens
of C. punctatus, 22 were infected with helminths parasites. Whereas 15 out of 40 specimens of Wallago attu were to be
infected. The maximum prevalence (44%) showed by Channa punctatus while (37.5%) shown by Wallago attu.(Table 1, Fig.
1).

Fish species No. of fish examined No. of fish infected No. of parasites Prevalence
Channa punctatus 50 22 31 44
Wallago attu 40 15 23 375

Total 90 37 54

Table-1 Species wise prevalence of helminth parasites

There were many environmental factors that is responsible for availability and interaction of parasitic agent with the host like
temperature, cold, humidity and dissolved oxygen level in aquatic body. According to Kennedy (1977) and Rohde (1993) the
factors responsible for influencing the parasite infection are the temperature, feeding habits of host, availability of infective host
and parasite maturation. Such parameters can be easily studied in freshwater fishes.

60

m Channa punctatus
= Wallago attu

No. of fish No. of fish No. of Prevalence
examined infected parasites

Figure 1: Prevalence of parasite in two fishes, Wallago attu and Channa punctatus

Wali et al., (2016) also reported that fish carrying heavy parasitic burden are extremely lethargic just because of parasites might
also alter the physiological as well as reproductive functions of hosts.

Recently, Verma et al., 2013, also recorded prevalence of helminth parasites in same fish C. punctatus they were found to be
infected with three species of helminth parasites, the parasites were associated with gill, stomach and intestine of fishes
respectively and Qadri et al 2013, also reported prevalence of helminth parasites and compare with the other fish.

Similar findings were reported by (Pawar 2022) and revealed that the Catfish were infected with large number of parasites in
winter months, because the environmental conditions are favorable in winter months.

The prevalence and parasitic infestation in freshwater fishes have also been by several researchers (Bhure et al., 2016;
Bommakanti, 2016; Gupta and Sharma, 2015; Kumari and Perveen, 2017).

Relation between host (Channa punctatus) length and parasitic infection-

In the present study It was observed that an enlarge in the size of fish host was accompanied with an increase in parasitic
infection. The larger fishes (12-16.9cm) were more seriously infected than the smaller fishes (7-11.9cm). Table 2 and Figs.2.
shows the increase in the Index and mean intensity with the increase in size (length) of the host.

Kaur et al (2012), observed that the similarly, the large fishes (10cm). Arme (2002) further explained the reason for gradual
increase in intensity of infection with increase in size (length) and according to the author it may be due to the accumulation of
plerocercoids in fish as they grow and it is accepted that the plerocercoids may survive in fish for several years.
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Length No. of fish | No. of fish | No.  of | Prevalence Abundance | Mean Index of
group (cm) examined infected parasites density | infection
7-11.9 15 8 12 53.33 0.8 1.50 6.4

12-16.9 23 18 32 78.26 1.39 1.77 25.04
17-21.9 12 9 14 75.00 1.16 1.55 10.05

Total 50 35 58 206.59 3.35 4.82 41.94

Table 2: Relation between standard length and different indices of parasitic infection in Channa punctatus

m7-11.9
m12-16.9
17-21.9

Figure 2: Relation between standard length and different indices of parasitic infection in Channa punctatus.

Devi et al., (2015) have studied that many parasite species are host specific to at least some degree and are capable of infecting
one or only a limited number of host species.

Chi square test revealed that there was significant difference in prevalence of helminthes parasites among the three length
classes of the examined host.

Relation of host Body weight and parasitic infection: -

In the present study in reference of host body weight and parasitic infection, it was observed that the percentage of infection
approximately with increasing weight. The bigger fishes (51 to 70 gm) and smaller fishes were more heavily infected than the
largest fishes (71 to 90 gm) (Table 3, Figure 3). Parallel observations were stated by Ayanda (2009) and Olurin and Samorin,
(2006), According to these workers, the heavier the fish, the greater the vulnerability to parasitic. infection. This observation
could be recognized to the fact that larger fish provides larger surface area for the infection to multiply in numbers than the
smaller ones. Another plausible reason could be that the relation may be the result of changes in diet from phytoplankton and
zooplankton to insects, larvae, snails, worms and crustaceans for food-as smaller fishes grow into larger ones (Obano et al.,
2010b).

Table 3: Relation between body weight and different indices of parasitic infection in Channa punctatus

Body weight | No. of fish | No. of fish | No.  of | Prevalence Abundance | Mean Index of

(gm) examined infected parasites density | infection
20-50 21 7 14 33.33 0.66 2 4.66
51-70 20 9 17 45.00 0.85 1.88 7.65
71-90 9 4 8 44.44 0.88 2 3.55
Total 50 20 39 122.77 2.39 5.88 15.86
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Figure 3: Relation between body weight and different indices of parasitic infection in Channa punctatus

Hossain (2015) also observed that parasitic infestation has harmful influence for fish health that affects the normal growth of
the fishes and mortalities as effect of the helminth parasites in terms of loss of body weight and mortality was also reported in
our study.

Chi square test revealed that there were significant differences in prevalence of helminthes among the three weight classes of
the examined host.

Relation between host (Wallago attu) size (length) and parasitic infection:

In the present investigation and research work provides useful information on the variety of ectoparasites and observed their
relationship between length of the fish and the percentage of infected fishes. It is also investigated which length of Wallago attu
more infected with parasites than the others. The size of normal and infected fishes was grouped in length classes (15 to 19.9,
20 to 24.9 and 25 to 29.9). (Table 4, Fig. 4) showed that the percentage of infection of both the normal and infected fishes in
each length group. It can be concluded from the given data that the smallest fishes in length group from 15 cm to 19.9cm) were
comparatively reduced amount of infection than the other length groups and the percentage of infection increases with
increasing fish length.

Length No. of fish | No. of | No.  of | Prevalence | Abundance | Mean Index of

group (cm) | examined | fish parasites density | infection
infected

15-19.9 11 3 5 27.27 0.45 1.66 1.36

20-24.9 20 5 7 25 0.35 1.40 1.75

25-29.9 9 2 4 22.22 0.44 2 0.88

Total 40 10 16 74.49 1.24 5.06 3.99

Table 4: Relation between standard length and different indices of parasitic infection in Wallago attu.
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Figure 4: Relation between standard length and different indices of parasitic infection in Wallago attu.

It was concluded that, due to their large size of fishes have increased surface area as shelter for the parasites, so larger fishes
were heavily parasitized than smaller ones. In these consequences age of fishes may also promote the chances for infection
along with the secondary infection also reported by the various researchers.

Khanum et al. (1997) reported heavy infestations in the largest size. length groups which is contradictory to the current
findings.

Bashirullah (1973) and Dogiel (1961) also reported that the degree of parasitism was obviously related to the food habit and
age of the fishes.

Wallago attu infested with ectoparasites demonstrated serious lesions in the gill filaments such as necrosis, hemorrhages,
congestion, epithelial and mucus cells proliferation. These alterations may impact the hydromineral balance, gaseous exchange,
hormonal production, circulation, nitrogenous waste secretion and making the fish hypoxic or anoxic and finally lead to death
and similar pathological results were also observed by Mohammadi et al., (2012), The higher intensity, the more serious the gill
damage which can decrease the body weight and condition factor, severe changes in osmoregulation or respiratory dysfunction
and ultimately lead to death.

Pathological alterations observed by the different workers Fadaei et al. (2001), Shamsi et al. (2009), Kaur and Shrivastav
(2014), Padua et al. (2015) and Arya and Singh (2020) who also recorded hyperplasia of the epithelial cells and succeeding
lamellar fusion to be the distinctive feature of the parasitic infection.

Chi square test revealed that there was no significant difference in prevalence of helminths among the three length classes of the
examined host.

Relation between host (Wallago attu) Body weight and parasites—

In the present investigation we conducted the experiment on weight of Wallago attu and there infection rate and concluded that
the fishes having weight about 81-140 gm. Have increased number of parasites that is 4, than the smaller or low body weight
(Table 5 and Figure 5). shows prevalence, abundance, mean density of parasitic infection and index of infection according to
body weight of Wallago attu. Highest Prevalence (26.66%) was observed in the body weight range of 81 to — 140 gm with
Abundance of 0.33, Density of infection of 1.25 and Index of infection of 1.33. There was an experiential result shows increase
in Incidence of infection with increase in body weight.

Fishes in length 52-66 cm and 40-62 cm recorded highly correlation to helminths prevalence and medium in the length group
32-69 cm. The weight of the fish samples recovered by nematode ranged from 38 to 1020 g, Cestode from 600 to 2200 gm.
while Co-infected ranged from 950 to 1500 gm.

Mahmoud et al. (2021) concluded and shows that the prevalence of helminthes with heavy parasitic infection. Furthermore, the
results from this study reported here strongly infection Influence the length, weight and condition factor of fishes.
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Body No. of fish | No.  of | No. of | Prevalence | Abundance | Mean Index of
Weight examined | fish parasites density | infection
(gm.) infected

20-80 20 3 6 15 0.30 2 0.9
81-140 15 4 5 26.66 0.33 1.25 1.33
141-200 5 2 7 40 14 3.50 2.8

Total 40 9 18 81.66 2.03 6.75 5.03

Table 5: Relation between body weight and different indices of parasitic infection in Wallago attu.
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Figure 5: Relation between body weight and different indices of parasitic infection in Wallago attu

Chi square test revealed that there were significant (P<0.05) differences in prevalence of helminthes among the three weight
classes of the examined host.

Conclusion

Fishes (Channa punctatus and Wallago attu) were infected with large number of parasites in winter months than the other
warmer months because the environmental conditions are favorable in winter months as the water warm but not cold. Moderate
temperatures of the aquatic body enhance the productivity of various microbes as‘well as zooplanktons and phytoplanktons
compared to high temperature of summer months. This may corresponds to the peak in the feeding activity of the fish together
with the richness in the transitional host that is crustaceans, smaller mollusks and fishes leading in high infections.

Thus present study has shown that the Channa punctatus fish is one of the most heavily infected fish species as compare to
Wallago attu. This study thus highlights on the parasitic infection according to the length and weight. We accomplished that the
freshwater fishes harbour a wide range of helminth parasites especially trematodes. Out of a total of 90 fish examined 37 were
found to be infected with helminth parasites. The overall prevalence of parasites was found to be 81.5. The maximum infection
of helminth parasites was found in Channa punctatus in comparison Wallago attu. The maximum infection of helminth
parasites was found in the fishes weighing 51-70 gm and in the fish length ranging from 12-16.9 c¢cm in case of Channa
punctatus. The maximum infection of helminth parasites was found in the fishes weighing 141-220 gm and in the fish length
ranging from 20-24.9 cm in case of Wallago attu.

Future Scope

Fishes are the ultimate source of protein that consumed by human being. But bulk of freshwater fishes carry heavy infection of
parasites directly and indirectly with lots of secondary infection, which cause decline in the food quality as well as quantity of
fishes and still resulting in their mortality. The industry of fish and fisheries also plays an significant task in the Indian economy
as it provide employment opportunities. However, due to presence of parasites in aquatic atmosphere, the physiological
activities of the infected fishes are delayed their growth and nutritional value. Beside this, there is always chance to transfer to
human beings and upper trophic level of food chain by consumption and biomagnifications process of infected fishes.
Therefore, it is important to take out the occurrence of helminth parasites in fishes.
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