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ABSTRACT: Acanthocephalans are a family of endoparasitic helminth that parasitize fish worldwide. As an
adult they use their thorny proboscis to clamp on to the host's gut tissues. Fish, which is a good source of high-
quality animal protein for humans, loses some of its nutritional value as a result of the presence of these
worms. 216 intestines of Catla catla fish were procured from the Godavari River in the Gangapur dam region
and examined for infection on a monthly basis from April 2018 to March 2019. Most parasites recovered from
fish were identified as being Acanthogyrus spp., along with very few nematodes and cestodes parasites. As
per the purpose of the present study, the rate of infection of Acanthogyrus spp. in Catla catla was highest in
the summer season, low during the monsoon, and the same during the winter season as the-overall prevalence.

Index Terms: Catla catla, Parasite, Acanthogyrus, Prevalence.
INTRODUCTION:

Acanthocephalans are a class of parasitic helminths that exhibit the presence of a retractable thorny proboscis,
sometimes known as a spiny-headed or thorny-headed worm. Metazoan parasites of vertebrate hosts include
nematodes, trematodes, and cestodes, among other helminths. However, Acanthocephalans are different, in
the sense that they live in the small intestines of vertebrates only as adults and have an indirect life history
with arthropods serving as intermediate hosts.

Acanthocephalans adhere to their host's intestine using their retractable and invaginable proboscis. The dietary
value of the fish, which are an excellent source of animal protein for humans, is diminished by the presence
of these worms. Acanthocephalan infection results in widespread fish mortality; damage to the inner wall of
the intestine and, occasionally, obstruction of the gut lumen can result in the fish’s death. Helminth parasites
called Acanthocephalan employ intermediate hosts like arthropods and vertebrates to complete their life
cycles.

These helminths are unique because they lack a digestive system and have a proboscis with attached hooks, a
syncytial epidermis, and a lacuna system with circulatory channels that allow for direct nutrient absorption
through the body wall. (Crompton, D. W. T. et al., 1985).

The genus Acanthogyrus was grouped under the class Eoacanthocephala, order Gyracanthocephala, family
Quadrigyridae, and subfamily Pallisentinae. Each acanthocephalan species develops from one or more
intermediate hosts. Each and every adult Acanthocephalan is a gastrointestinal parasite.

Eggs are laid in the intestinal lumen and then released with faeces. Amphipods, isopods, copepods, and
ostracods serve as the first intermediate hosts of the piscine acanthocephala. The first larva, the acanthor,
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emerges from the eggs after being consumed by the proper invertebrate host. When their larvae in the
invertebrate host are consumed by the definitive vertebrate host, some species will mature into adults.
(Schmidt, G. D., & Nickol, B. B. (1985). Non-predatory catla catla fish eat mostly phytoplankton and
zooplankton in surface waters. According to a study on the impact of the environment on the severity of
infection, seasonal variation affects host immunity and physiology by balancing energy requirements for
essential life activities including fish reproduction and growth. Rohlenov4, K. et al. (2011).

The Godavari River's hydrobiological parameters vary seasonally, and various researchers have periodically
studied these variations. The resulting data is now available and shows a significant change in water
parameters as a result of seasonal changes, with a focus on temperature, pH, dissolved oxygen, ammonia, and
other factors. Bhutekar, D. D., et al. (2018).

Statistical parameters used to describe the epidemiology of parasites, like prevalence, mean intensity, mean
abundance, etc., can be related to seasons. As for the aquatic animal environment, which is water, any change
in water parameters might affect the distribution of parasites in fish and their epidemiology. The development
of parasite eggs as well as zooplankton reproduction can be accelerated in the littoral shallows due to the water
warming up more quickly there. (Dubinina, 1980).

Total fish production in the state of Maharashtra was 523098 t in 202021, worth 7665 crores, of which
124587 t, worth 1659 crores, came from inland waters. A substantial portion of the nation's catch from fisheries
and farmed fish are produced in the state of Maharashtra. The fishing sector is important in India because it
not only produces high-quality fish meat, which is a substantial source of vitamins, food, and protein, but also
gives millions of people jobs. People who reside near rivers and oceans usually include fish in their diet. Rohu,
Calbasu, Catla, Singhara, and other notable freshwater fish that may be eaten are found in the state.
Maharashtra State Government Report (2020-21)

MATERIAL & METHODS:
Fish intestines procured for the present study were mostly collected from the freshly caught fishes and sold in
the market near Gangapur dam on Godavari River district Nashik. Intestines were brought to the laboratory in
polythene bags in ice boxes for examination. Generally, 3-4 specimens were examined each day. A total of
216 Catla intestines were examined for the presence of acanthocephalan.
In order to help with the complete eversion of their proboscis, the worms from Catla catla gut were removed
and then placed in the refrigerator for a few hours. The worms were also fixed in A.F.A. fixative for 24 hours
at room temperature before being kept in 70% ethanol.
Parasites were processed in various alcohol grades, stained with acetoalum carmine, and mounted in DPX to
create permanent slides. With the use of a light microscope, the prepared slides were inspected. The methods
used by Margolis et al. in 1982 and Bush et al. in 1997 were used to calculate prevalence, mean intensity, and
mean abundance.
Prevalence= (number of hosts infected)/ (total number of collected hosts)
Mean intensity= (total number of parasites) / (total number of infected hosts)
Mean abundance= (total number of parasites)/ (total number of collected hosts)

OBSERVATION & RESULTS:

The taxonomic identification: The worms were identified as Acanthogyrus as per the taxonomical characters;
the major taxonomic characters of the identified acanthocephalan are the proboscis hooks, spines of the collar
and trunk region, Lemnisci size, proboscis sheath, tandem testes, and cement gland. These are fish parasites.
The worm had the following characteristics of the genus Acanthogyrus: a sub globular proboscis with three
transverse rows and eight hooks in each row. The spines are organised in two lateral longitudinal rows that
reach all the way to the genital pore in the anterior portion of the trunk. There is a ganglion at the base of the
proboscis sheath, and the lemnisci is long. The testes are tandem. Each cement gland has two or more nuclei.
Eggs are rounded with elliptical embryos. They are fish parasites. Molecular taxonomy also confirmed the
generic identification of Acanthogyrus.
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Fig.1: Acanthogyrus spp. male whole worm T-Testes C-
cement gland

Fig.2: Acanthogyrus spp. male anterior view -TS-Trunk

spines, L- Lemnisci long P-Proboscis, PH Proboscis hook
Fig. 3: Acanthogyrus spp. female anterior view

Fig. 4: Acanthogyrus spp. female posterior view

Population Analysis: Between April 2018 and March 2019, a total of 216 C. catta fish intestines were
dissected, and 103 of these were found to be infected with Acanthogyrus spp. Observations are made
throughout the three succeeding seasons and the data is provided in below Table. The study was done during
the summer, monsoon, and winter seasons of 2018 and the summer and winter seasons of 2019. Seasonal
variations in Acanthogyrus spp. infection prevalence, severity, and abundance were observed. Throughout the
period of collection, C. catla from the Godavari River had a significant incidence of Acanthogyus spp.
infection. According to one study, acanthocephalan actively reproduces throughout the year. Violante
Gonzélez et al. (2017). 103 fish out of the 216 evaluated in total (or 47.69%) had this acanthocephalan
infection. At the end of February and March 2019, it was observed that the rate of infection started to increase,
and in April and May 2018, data showed the highest prevalence, indicative of high infection in the summer.
The prevalence starts to rise in November and December of 2018 and gradually increases in February and
March of 2019. The rate of infection was relatively greater during the summer season. Catla fish breed in the
months of May and June; this is the period when their immune systems must be compromised, which might
be one of the reasons for the high prevalence percentage in these months. The infection rate began to decline
in June 2018, during the monsoon, by 44%, and it reached its lowest point in September 2018, by 25%.Drop
in temperature due to rains leads to a low metabolic rate and changes in other water parameters might not be
supporting the transmission of acanthocephala. There are more zooplankton in the Godavari River's water
body throughout the summer, or the pre-monsoon season, than there are during and after the monsoon season
due to biological processes and human involvement. Zooplankton serves as both an intermediate host in the
life cycle of Acanthocephalans and the primary food source for catla fish. Nalawade, P. M., Kadam, et al.
Prevalence grew by 39% over the winter in October 2018 and reached a slight peak in' December 2018 (55%),
before declining once more in January 2019 (47%). The level of infection also displayed a distinct trend. By
interfering with the life cycles of the parasite and its intermediate hosts as well as the metabolism of the
ultimate host, our results show that environmental factors like temperature, relative humidity, and rainfall play
a significant role in determining the density of parasitic infection.-With a high'in the summer, reaching (18)
in May 2018, a medium low in the monsoon season, minimum (1.29) in August 2018, and low in the winter,
January 2019. Highest abundance was reported (11.7) in May 2018, followed by the winters in 2018 and the
monsoon in 2018, which had the lowest infections (0.44) in September 2018. In winter, the metabolic rate
decreases, leading to a weak immune system of the host and therefore density is higher than monsoon but
lower than summer.
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PREVALENCE /MEAN INTENSITY/ABUNDANCE (Table)
Acanthogyris spp.
S Month of sample | Total mumber of | Number of | Prevalence Total no. of Mean Mean
e collection hosts examined | infested hosts parasitesfound | intensity  Abundance
In%
Apnil 2018 18 11 61.11 180 1636 10.00
Summer
May 2018 20 13 65.00 234 18.00 11.70
June 2018 18 8 4444 50 6.25 278
July 2018 16 5 3125 11 2.20 0.69
Monsoon
August 2018 18 7 38.89 9 1.29 050
September 2018 16 - 25.00 7 1.75 044
October 2018 18 7 38.89 41 5.86 228
November 2018 21 10 4762 75 7.50 357
Winter
December 2018 18 10 55.56 100 10.00 5.56
Jarmary 2019 19 9 4737 107 11.89 5.63
February 2019 18 10 55.56 110 11.00 6.11
Summer
March 2019 16 9 5625 120 1333 750
216 103 47.69 1044 10.14 483
Prevalence In as Viian Abtndsnc ab Shaan iy Ac
Fig.4: Graphs

4a: Prevalence, 4b: Mean Intensity.4c: Mean Abundance respectively of Acanthogyrus spp. in Catla catla fish-from Gangapur dam during April
2018 till March 2019

DISCUSSION: Parasites are primarily host-specific. The study observed the presence of the sole
endohelminth, Acanthogyrus Thapar (1927), in the intestines of C. catla. Similar aspects were observed in the
present investigation as well. In the current study, Catla catla fish were used to examine the seasonal
prevalence and distribution of endoparasitic helminth. Acanthocephalan Acanthogyrus sp. was abundant,
along with very few sporadic occurrences of nematodes and cestodes. The parasite is found in the intestinal
region. Extensive research on the seasonal fluctuations of the host's parasites has been conducted on various
fish parasites.

As per Sanjeev kumar Verma et al (2018) Acanthocephalan parasites infection in Channa punctatus of river
Gomti, Lucknow was studied during January 2015 to December 2015 and reported prevalence % and mean
intensity of Acanthocephalan parasites as highest in summer (67.22%,0.67) and lowest in winter
(38.75%,0.38). However, the highest relative density of Acanthocephalan parasites was in the summer season
(0.72) and lowest in autumn season (0.50). The current study also shows that summer has the highest
prevalence and mean intensity (65.00%; 18.00), as well as the highest mean abundance (11.7) and lowest
mean abundance (0.44).

Khan, A. et al. (1991) found the presence of P. ophiocephali and A. betwai from Channa striatus and Labeo
rohita from Kalri Lake, Pakistan. Between March and May, P. ophiocephalis showed a higher prevalence in
C. striatus. In June and July, L. rohita displayed greater rates of A. betwai infection. The results of the current
study differs in that L. rohita is associated with higher rates of A. betwai infection in June and July, while the
infection rate begins to decline in the preceding months. Our study also demonstrates a higher prevalence of
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Acanthogyrus in the period of March and May, which is similar to the high prevalence of P. ophiocephalis
infection in C. striatus during the same period, i.e., between March and May.

Gupta, N. et al. (2012) According to this study on the population dynamics of Pallisentis in C. straita and C.
punctatus, it was found that all parameters, including frequency, intensity, density, relative density, and
infestation index, were highest at low temperatures, i.e., from November to March, in both males and females.
The lowest prevalence was reported in summer (May 11.11%; June 7.14%), in contrast to the absolute
prevalence reported in winter (February and March, 100%). The current study differs from their findings in
that Pallisentis infection rates peaked in the winter, whereas Acanthogyrus infection rates peaked in the
summer. Such unfavourable variations in prevalence rates could be caused by the host, parasite, and study
location being highly diverse.

As per Kanth and Srivastava (1987), Pallisentis ophiocephali experienced two peak periods in May and
August. Following that, the incidence of infection decreased steadily from September to February, then
gradually increased through March to reach peaks in May and August. Current findings are consistent with
the above work in that the rate of infection is extremely low during the monsoon season, which is September.
The highest prevalence was observed in May in the studies conducted by Kanth and Srivastava, which are
similar to the current research.

According to research done by Boping and Wenbing (2007) on the seasonal population of Pallisentis
(Neosentis) celatus in the intestine of the rice field eel Monopterus albus, the parasite’s prevalence exhibits a
clear seasonal trend, peaking in the spring and declining in response to a drop in temperature. Additionally,
no discernible seasonal changes in mean intensities were discovered. Similar findings were seen in the current
investigation, when increased prevalence was noted in the summer months of February and March (the
beginning of the summer season). And in terms of low prevalence throughout the winter, their findings
matched ours.

Raju, P., described the seasonal population dynamics of Pallisentis ophiocephali (Acanthocephala) in Channa
striatus. An investigation (from February 2019 to January 2021) shows prevalence of 37.42% and 43.48%,
respectively. For the 2020-2021 year, the prevalence ranged from 22.91% (January 2012) to as high as
81.81%, with an average monthly prevalence of 22.64% (January 2019) to 63.33% (October 2019). (June,
2021). Rainy weather (53.8%) had the highest prevalence percentage, followed by summer (44.93%) and
winter (31.72%). Our study results are dissimilar to theirs with respect to the rate of infection being highest at
the beginning of the monsoon, whereas ours was low. However, the fact that the winter season had a lower
prevalence than the summer season is similar to the current result.

CONCLUSION: It may be inferred from the current study that the acanthogyrus parasite infestations in Catla
catla varied monthly. The change in seasons brings about the change in-physicochemical characteristics of
water bodies. The study also supports the importance of temperature in influencing the epidemiology of
parasitic fauna either directly or indirectly. The prevalence and intensity depend on several parameters, such
as the type of parasite and the host's feeding patterns. There are other important factors that may be emphasized
which might affect a parasite's ability to transmit disease depending on the season and sex of the host. Due to
the importance of temperature on their metabolic processes, aquatic organisms react immediately to changes
in the environment.

Environment quality and fish illness state have a significant and inverse link in aquatic environments. One of
the most important constraints for aquaculture is the presence of parasites. The seasonal fluctuations of
Acanthocephalan parasites in C. catla are examined in this study. The research aims for understanding host-
parasite interactions, which will benefit the timely management of helminthic diseases more effectively to
increase quality fish farms. Many applications and implications in aquaculture and fisheries can emerge from
studies on acanthocephalans found in freshwater food fish. The management and conservation of these host
fish species can be benefited from awareness of the presence and effects of Acanthocephala parasites on
freshwater food fish populations. The food safety division can be informed about potential health hazards
associated with these parasites by studying them. Future research can be done to determine how Acanthogyrus
affects the health and behaviour of their host fish because such a change could affect the ecological balance
of freshwater ecosystems as a whole. Understanding how these parasites evolved and adapted to various host
species and habitats can be gained from studying them.
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