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INTRODUCTION

Abstract:

The present study was undertaken to determine the
parasitic helminthes infection prevalence and mean
intensity in marine greater lizardfish Saurida tumbil
Bloch (Aulopiformes: Synodontidae) with special
reference to hosts size, weight and marine
hydrobiological parameters in the Coast of
Visakhapatnam, Bay of Bengal. The sample water,
host fish and parasites were collected from R.K. beach
Visakhapatnam coast, Andhra Pradesh during
January to June, 2014. The sample water processed for
physicochemical attributes showed month wise and
seasonal oscillations in hydrobiological parameters.
During parasitological investigation intestinal
tapeworms Oncodiscus sp. Yamaguti, 1934 (Cestoda:
Bothriocephalidae) were recovered in variable
number. The sex, size and weight biased parasitic
load was well marked during the study. The peak
infection prevalence 92% and mean intensity 7.0
recorded during summer showed parasitic infections
were more prevalent in male compared to female fish.
The study also showed that some physicochemical
features of the marine body including water
temperature, salinity, alkalinity and hardness played
significant positive correlation with the cestodes
prevalence.

Keywords: Oncodiscus sp., Saurida tumbil, Population
ecology, Visakhapatham coast, Hydrobiological
attributes, Infection prevalence, Mean intensity.

Parasites in fish are natural, ubiquitous, rich and common in occurrence (Madhavi and Lakshmi,
2012; Jaiswal et al., 2013). Parasites can provide information about host population ecology and help
to correlate varieties of specialized traits and life-history strategies for aquaculture management
(lwanowicz, 2011; Upadhyay, 2012, Jaiswal et al., 2014a, Upadhyay et al., 2015a). Small numbers of
cestodes often occur in healthy fish, but high numbers cause illness or even death in turn
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reproductive capacity of aquaculture systems (Overstreet and Hawkins, 2017; Upadhyay, 2020a,b).
The zoonoses encompassed the preparation methods of traditional fish dishes, being prepared in
society for centuries, are instrumental in transmission of food-borne pathogens from fish to human
beings (Upadhyay et al., 2015b; Babita et al., 2019; Upadhyay et al., 2019a,b). All the parasites, their
developmental stages, population biology and transmission dynamics governed by the intrinsic
environment of host and extrinsic habitat environment in which hosts are living (Malhotra et al., 2009;
Jaiswal et al., 2014b; Upadhyay, 2017; Nanware et al., 2019). The close proximity or contact among
host individuals positively correlated to parasite transmission. Therefore, greater host sociality or
gregariousness should translate to higher parasite prevalence and diversity for directly transmitted
species (Jaiswal et al., 2014b; Upadhyay and Singh, 2018; Upadhyay et al., 2019b). Increased
prevalence and intensity may result directly from social contacts, foraging behavior, whereas the
parasite species richness may increase because of aggregated hosts provide a larger habitat for
parasites through effects analogous to island biogeography (Morand, 2000; Altizer et al., 2003; Britton
et al., 2011; Upadhyay et al., 2013). A large number of epidemiological models, supported by data
from several empirical and comparative studies, point to stronger links between host density or local
group size and the spread and diversity of directly transmitted parasites (Upadhyay, 2017
Upadhyay, 2018; Upadhyay et al., 2019a).

The survival establishment and transmission dynamics of parasites in hosts are influenced by climate
change short term or long term alike (Wali et al., 2016). Since primary and intermediate consumers of
aquatic food web play a very significant role in transferring the developmental stage of parasite from
one host to other (Frantz et al., 2018). Thus available faunal diversity may also responsible for
seasonal transmission dynamics of parasites in aquatic to terrestrial hosts or vice versa (Upadhyay,
2020c; Upadhyay and Nanware, 2020). The characteristics changes in the aquatics body such as
fluctuations in abiotic conditions, chemical and physical buffering capacity along other biotic
interactions have the potential to reflect out in life cycle, and maturity cycle of adult worm or in body
of host as well (Jones, 2013; Cable et al., 2017). The attributes of sex of fish that enhanced host
susceptibility to helminthes infections, were analyzed by a large number of investigators (Jaiswal,
2006; Kumar, 2012; Upadhyay, 2012; Upadhyay, 2020b). Adult fish harbor more parasites of a more
diverse fauna than pre-adults are generally more heavily parasitized than male (Puniyabati et al.,
2010; Upadhyay et al., 2013; Jaiswal et al., 2014b).

The parasite-mix is affected by seasonal change only if the abundance of an obligatory intermediate
host varies seasonally (Jaiswal et al., 2014a,b; Babita et al., 2019). As depth increases, seasonal effect
declines because of migration and predation by epipelagic fish (Turner et al., 2012; Murphy et al.,
2013). The effect of temperature dependent host—parasite rejection response was established in earlier
literature and showed variability in response of life cycle stages to sudden changes in ambient
temperature (Macnab and Barber, 2012; Paul et al., 2012; Cornet et al., 2014; Barber et al., 2016;
Upadhyay, 2018). As a consequence, structure of parasitic communities in an aquatic ecosystem is the
function to influence host characteristics such as body size, weight, sex, diet, social contact, swimming
behavior and host phylogeny (lwanowicz, 2011; Giannetto et al., 2012). Therefore, the current
investigation was planned to work out the trends of cestodes infection and their correlation to
intrinsic factors of fish host and extrinsic hydrobiological environment of the marine ecosystem.

MATERIALS AND METHODS

The investigations were conducted for six months during January to June, 2014, to work out
environmental influence on infectivity patterns of cestode Oncodiscus Yamaguti, 1934 (Cestoda:
Bothriocephalidae) in marine Greater lizardfish Saurida tumbil Bloch (Aulopiformes: Synodontidae).
The collections of sea fish S. tumbil were made at R.K. beach Visakhapatnam coast, Bay of Bengal
(83019'12.08”E (Lon), (17°42’41.96”N (Lat), 11m (Alt)), Andhra Pradesh. The hosts were brought to
Parasitology Laboratory of Zoology Department, Andhra University, Visakhapatnam, and separated
on the basis of sex, size and weight of hosts for further parasitological study (Upadhyay, 2012). The
worms were recovered kept in lukewarm water, and their number was recorded carefully based on
individual host. These were further processed for correct taxonomic identification after Yamaguti
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(1959). The isolated cestodes were fixed in 4% of hot formaldehyde, stained in aqueous solution of
Mayer’s Haemalum (HiMedia), dehydrated in graded ethanol, cleared in xylene and finally mounted
using Canada balsam (Malhotra, 1985; Kumar, 2012). The qualitative estimation of hydrobiological
parameters was performed by titrimetric/ volumetric analysis after manual of American Public
Health Association (APHA, 1998). However, the salinity was enumerated through digital Salinometer
(ERMA hand refractometer, Tokyo). The modern numerical tool was applied for the analysis of
hydrobiological effects on the infectivity patterns of cestodes in the selected hosts through software
SYSTATL11. The infection prevalence percent (IP%) and mean intensity (MI) of helminthes in hosts
was calculated after Malhotra and Chauhan (1981); Malhotra (1982); Malhotra and Nanda (1989).

RESULTS

The tapeworms isolated from the intestine of Saurida tumbil were characterized and identified as
Oncodiscus sp. (Yamaguti, 1934; Yamaguti, 1959; Kuchta et al., 2009). The hydrobiological estimation
based on titrimetric analysis reflected that the hardness of the R.K. beach coastal area ranged between
27900-32670 (29000+1570) mg/1; however the alkalinity was recorded 3600-6300 (4550+790) mg/I. The
water temperature of selected coast was recorded between 26.9-28.5 (27.5+0.5) °C. However, salinity
ranged between 31-34 (32.5+1.0) ppm. The parasitological investigation showed that total 45-80
(69£11) % fish found to be infected (35-92 IP % in male fish and 65.5-75 IP % in female fish). The mean
intensity (MI) of cestodes in total fish was recorded between 2-7 (4+1) during investigation (Ml in
male fish, 3-7; Ml in female fish, 2-5). The male fish were comparatively more prone to cestodes
infection with peak infection prevalence 92% and mean intensity 7.0 than female fish (IP %, 75.0 and
MI, 5.0). All the collected host fish from marine coast at Visakhapatnam were grouped in three
different size (cm) and weight (g) classes. The association of size and weight of hosts to parasitic
infection reflected that larger and heavier the fish greater the infection prevalence (IP%) and mean
intensity (Table 1). The effect of hydrobiological parameters was also remarkable throughout the
investigation assessed by linear regression analysis. It reflected that the water temperature (Fig. 1)
salinity (Fig. 1), alkalinity (Fig. 2) and hardness (Fig. 2) of marine water body were positively
correlated to Oncodiscus sp. infection in Greater lizardfish S. tumbil.
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Figure 1. Correlation of infection prevalence (IP%) of Oncodiscus sp. in S. tumbil with water
temperature (°C) and salinity. Where: IPM, 1P% in male fish; IPT, IP% in total fish.
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Figure 2: Correlation of infection prevalence (IP%) by Oncodiscus sp. in S. tumbil with alkalinity
(mg/l) and hardness (mg/l). Where: IPT, IP% in total fish.
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DISCUSSION

The distinct correlation in month wise variations of cestodes infection was recorded during
investigation reflected higher parasitic incidence during summer with peak mean intensity in late
summer (Wali et al., 2016). The scanty cestodes infection during January and early February
corroborated to seasonality influence on developmental cycle and restricted release of eggs as
emphasized by Kumar (2012); Hoberg and Brooks (2015). The invasion of cestodes infection in fish
hosts by procercoid larval stages through intermediate hosts were reported and found to be either
low or be undetectable during winter (Jaiswal, 2006; Mangal et al., 2008; Paul et al., 2012). The study
peculiarly depicted strong association of parasitic incidence (IP% and MI) in fish with aquatic
attributes like salinity, alkalinity and hardness, and found to be statistically significant (Jaiswal et al.,
2013). The increase in infection prevalence was positively correlated with augmented water
temperature (Jaiswal et al., 2014b; Barber et al., 2016; Upadhyay, 2017; Upadhyay, 2020b). The overall
interaction of all hydrobiological parameters like alkalinity and salinity were found to be
corroborated significantly to earlier parasitic infection investigations (Kumar, 2012; Upadhyay, 2012;
Jaiswal et al., 2013; Jones, 2013). The findings, therefore, associated to generally higher prevalence of
tapeworm infection during the period of enhanced alkalinity and salinity under natural conditions
(Turner et al., 2012; Cizauskas et al., 2017). The strong association of fluctuation in monthly and
seasonal cycle of tapeworms’ with salinity and alkalinity has been confirmed as highlighted in earlier
studies also (Macnab and Barber, 2012; Turner et al., 2012).

Table 1: Correlation of Oncodiscus sp. to size and weight of Saurida tumbil from R.K. beach at
Visakhapatnam coast, Bay of Bengal.

Hosts’ body Measurement Mean IP % in hosts Mean intensity in hosts
parameter classes Male | Female Total Male | Female Total
Body size 0<15.0 0.0 0.0 0.0 0.0 0.0 0.0
(cm) 15.1-20.0 35.0 25.0 30.0 3.0 2.0 2.5
20.1-25.0 95.0 75.0 85.0 6.0 4.0 5.0
Body weight 0<50.0 10.0 15.0 12.5 1.0 1.0 0.5
(9) 50.1-100.0 25.0 35.0 30.0 25 3.5 3.0
>100.1 85.0 95.0 90.0 5.0 4.0 4.5

Larger female fish heavily infected than the male fish during the investigations that was supported by
the findings of Akinsanya et al. (2008). Similar investigation on rainbow trout for the parasitic disease
severity recorded that had long been known to be dependent on the size of host (Thompson et al.,
1999; Genc et al., 2005). During the spawning or breeding period, male fish moved faster than female
therefore, the possibility of contact with parasites was higher; hence male had higher infection
prevalence and mean intensity by Oncodiscus sp. (Jaiswal et al., 2013; Jaiswal et al., 2014b; Wali et al.,
2016; Upadhyay, 2017). Larger and older fish were more infected than the smaller fish as supported
by the earlier findings because small fish can serve as a paratenic hosts for various parasitic fauna and
thus representing a source of infection for larger fish (Scholz, 1997; Jaiswal et al., 2014b; Upadhyay et
al., 2015b; Upadhyay, 2020b).

Peak infection prevalence in S. tumbil by Oncodiscus sp. was reported in medium weight class during
the period of investigation; however, infestation was higher in heavier fish (Madhavi and Lakshmi,
2012; Gudivada, 2014; Upadhyay, 2019b). The increase in weight due to resultant increase in gonads
size and dietary habit during the breeding season was one of the major determinant factors as
mentioned by earlier worker (Genc et al., 2005; Upadhyay et al., 2015b; Mignatti et al., 2016). It means
during that time the heavier fish were more susceptible to helminthes infection and resultantly higher
establishment of Oncodiscus was recorded. The findings of overall intensity and prevalence of
infection being higher in the fish with heavier body mass were also supported by the earlier studies
(Upadhyay, 2012).
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CONCLUSIONS

The parasitic investigation on Oncodiscus sp. in fish (Saurida tubil) of marine habitat was conducted.
The period of highest infection prevalence was recorded during summer with peak mean intensity in
late summer period. The sex biased cestodes prevalence was well marked and statistically found to be
significant. Older and larger female fish heavily infected than the male fish during the investigation at
marine coast of Visakhapatnam, Andhra Pradesh. On contrary, the infection prevalence and mean
intensity of cestodes being absent or rare in smaller and lighter weight fish. The author wish to
recommend the awareness about parasitic helminthes among societies based on aquaculture system
for health, economy and sustainable management of fish and fisheries culture.
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