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ABSTRACT

Fishes act as intermediate hosts to diverse bird trematode parasites and this may significantly affect fish health. Eye infection, particularly of
the lens, with strigeid and diplostomid metacercariae may result in blindness and increasing susceptibility to predation. Live specimens of
freshwater fish Haludaria fasciata were collected from water bodies of Wayanad. The fishes were observed for behavioural studies and

examined for metacercariae. The parasitological descriptors of infection were measured. Two species of digenetic trematode metacercariae,
Diplostomid metacercaria and Tetracotyle wayanadensis were recovered from eyes of the freshwater fish H. fasciata. The parasitological

descriptors of infection of Diplostomid metacercaria and T. wayanadensis were noted. The infected lens showed deformations in its gross
morphology and theinfected fishes showed slow movements. Infection of larvae in the eyes of fishes may results in the formation of cataract

leading to blindness which leads to impairments in the foraging efficiency and competitive ability. This eventually increases the chance of
predation by the final host and promotes trophic level transfer of developing stages of parasites.
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Introduction

Fishes are hosts to taxonomically diverse helminth parasites and
may significantly affect fish health (Woo 2006; Seppanen et al.
2009). The parasites and pathogens are important causes for
economic loss in aquaculture, in terms of reduced fish growth and
increased mortality (Menzies et al. 2002; Hakalahti and Valtonen
2003). Trematodes of the family Diplostomidae Poirier, 1886 and
Strigeidae Railliet, 1919 use freshwater fishes as their second
intermediate hosts and outbreaks of these parasites were recorded
from many hatcheries (Voutilainen et al. 2009; Kuukka-Anttila et
al. 2010). Eye infections, particularly of the lens, with metacer-
cariae of strigeids have been reported from many parts of the globe.
The first record of Diplostomiasis came from Von Nordmann
(1832) and numerous publications have been added to that study
(Ferguson and Hayford 1941; Hoffmann 1960; Shariff et al. 1980;
Chappell et al. 1994) later. It has been suggested that parasites are
protected from host immune responses in the lens, which lacks
blood circulation (Chappell et al. 1994). Blindness was reported in
such infections (Rushton 1938; Ferguson and Hayford 1941; Shariff
et al. 1980) which was followed by significant loss in bodyweight
(Palmer 1939), increased susceptibility to predation (Seppala et al.
2004) and ultimate death by starvation (Dennis 1973).

Although reports on many studies on the morphology of
diplostomids (Chakrabarti 1968; Pandey 1968; Chakrabarti and
Baugh 1973; Agrawal and Khan 1982; Chaudhary et al. 2017a;

Chaudhary et al. 2017b) and strigeids (Rai and Pantle 1969; Baugh
and Chakrabarti 1977; Pandey and Pandey 2000; Sheena and
Janardanan 2008; Vankara et al. 2011) of freshwater fishes of India
are available, their impacts on fish health and behaviour are scanty.

The Western Ghats is rich in freshwater fish diversity and endemism
(Dahanukar et al. 2004). The freshwater fish Haludaria fasciata
(Jerdon, 1849) is endemic to southern India and it contributes to the
thriving aquarium industry of the Western Ghats regions (Raghaven
et al. 2013; Chakraborty et al. 2017). This study deals with two
metacercaria larvae of digenetic trematodes, Diplostomid metacer-
caria and metacercaria of Tetracotyle wayanadensis Jithila and
Prasadan, 2018, infecting eyes of the freshwater fish H fasciata in
the Western Ghats, Wayanad region with their prevalence, intensity
and mean abundance of infection estimated.

Materials and methods

Collection and examination of fishes

Live specimens of H. fasciata collected from small rivulets in the
Wayanad District, Kerala, India using sweep net were transferred to
the Ecological Parasitological laboratory. The fishes were main-
tained in aquarium or cement cisterns and fed occasionally with fish
meal. To study the behavioural changes the fishes, were observed
continuously for two hours prior to dissection.
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Examination of parasites

The sacrificed fishes were examined for parasites under a Labomed
(Luxeo 4Z) stereozoom microscope and the metceracariae
collected from the eyes were observed under a phase contrast
research microscope (Nikon ECLIPSE Ni-U) with or without vital
staining. For permanent preparation, parasites fixed in 5% formalin
were stained with acetocarmine, dehydrated through ascending
grades of alcohol, cleared in methyl benzoate and mounted in DPX
(Cantwell 1981). Prevalence, mean intensity and mean abundance
of infection were measured (Bush et al. 1997). Photographs and
measurements were taken with the Nikon Y-TV55 camera and the
Nikon NIS Elements Imaging Software attached to Nikon
ECLIPSE Ni-U research microscope.

Results and discussion

In the present study Diplostomid metacercaria and metacercaria of
T. wayanadensis (Figure 1) were recovered from the eyes of the
freshwater fish H. fasciata.

Diplostomid metacercaria, Taxonomic description:

Metacercariae without cysts were found freely moving in the eye.
Aspinose body, oval, small, with pointed anterior and posterior
ends and 838.45 - 915.35 x 625.89 - 654.60 (876.90 x 640.25) in
size; hind body small and not well differentiated. Oral sucker
round, smaller than ventral sucker and terminal in position having
a size 39.77 -42.62 x 41.08-44.25 (41.20 x 42.67). Ventral sucker
post equatorial, round to oval, 86.69-101.97 x 89.47 - 102.35 (94.
33 x 95.91) in size. The distance between oral sucker and ventral
sucker 413.01 - 469.87 (441.97). Two accessory suckers present,
one on either side of oral sucker. The distance between ventral
sucker and posterior end of body 289.30 - 304.95 (297.16). Well
developed hold fast organ present between the ventral sucker and
the posterior end of caeca having 97.56- 139.97 x 118.34 - 148.90
(118.76 x 133.62) size. The hold fast organ located 553.04- 649.
06 (601.05) distance away from anterior end. Mouth leads to
prepharynx. Muscular pharynx and small esophagus present.
Intestinal caeca extending up to posterior end of body, with
maximum width at posterior end, 625.87 -674.81x 43.41 - 60.92
(650.34 x 52.17) in size. Excretory pore at the posterior end.

Tetracotyle wayanadensis Jithila and Prasadan 2018,
Taxonomic description:

Cyst oval, single-layered, thin, transparent, devoid of pigments.
Body aspinose, broadly oval, divided into fore- and hind-bodies.
Fore-body large, measured 687.10-987.24 x670.20 - 902.71 (793.11
X 755.72) and hind body measured 186.95-405.62 x 236.22-407.78
(258.60x 301.95); length to width ratio of body is 1.38:1. Oral sucker
terminal, round to ovoid, 67.55 - 104.82 x 55.18 - 184.48 (82.66 x
100.41). Ventral sucker ovoid, pre-equatorial in the forebody 84.17 -
128.36 x 105.45 - 133.54 (11 1.12x 119.90). Two prominent accessory
suckers, one on either side of oral sucker, 212.

43- 337.94 x 100.73 -171.79 (280.39 x 135.01). Hold fast organ
168.00 - 295.48 x 324.55 - 445,98 (240.89 x 396.47), close to
ventral sucker. Hold fast gland absent or not discernible. Prepharynx
absent. Round to oval pharynx leads to esophagus. Intestinal caeca
552.79- 967.42 (723.34) extending up to posterior end of the body,
width increases posterior to holdfast organ. Gonads represented by
two oval, tandem masses, posterior to hold fast organ 20.00 - 50.17
X 41.44- 143.48 (35.93 x 96.05). Excretory bladder at posterior end
of body; excretory pore terminal.

The sites of infection of Diplostomid metacercaria and T.
wayanadensis were lens and vitreous humor of eyes respectively. T.
wayanadensis was more prevalent while the intensity of infection was
higher with Diplostomid metacercaria infection (Table ). Both
metacercariae were in the excysted form agreeing Ginetsinskaya
(1968), who pointed out that metacercariae inhabiting the eyes and the
brain do not form cysts as they are not exposed to host secretions.

.Figure 1. a. Diplostomid metacercaria and b. Tetracotyle wayanadensis
Jithila and Prasadan, 2018

Table 1. Parasitological descriptors of metacercarial infection in H.

fasciata
Meatcercariae Prevalence of Mean intensity of Mean abundance
irtfection (%) infection of infection
Diplostomid metacercaria 1.59 (3/189) 3.33 0.05
Tetracotyle wayanadensis 5.29(10/189 2.60 0.14

According to Chappell (1995) Diplostomid sp. infection in the eyes
of host fish is associated with the impairment of vision that leads to
exophthalmoses and cataracts in the eyes. Similarly, according to
Padro’sa et al. (2018) Diplostomum sp. infection in fish eyes can
cause retinal lesions leading to visual impairments. In the present
study, larvae of Diplostomid metacercaria found infected in the lens
of H. fasciata were not having any cyst. In the present study
unencysted Diplostomid metacercariae found in the lens (Figure 2)
showed vigorous movements and also the infected lens showed
deformations in its gross morphology. In a previous study Ashton et
al. (1969) reported the survival of Diplostomum spathaceum in the
lens for many months and even in dead fishes. Here also the
parasites use lens as its protective covering.
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Figure 2. Eye lensof H. fasciata. Diplostomid metacercaria inside the eye
lens (arrow)

Data on three instances of mixed infection of these two parasites in
the host were also noted during the present study. According to
Ashton et al. (1969) the infection of Diplostomum spathaceum
larvae in the fish results in the formation of cataract leading to
blindness. Their study also pointed out that lens capsule thickening
and associated epithelial cells proliferation was discernible. Same
result was reported by Shariff et al. (1980) in the eyes of rainbow
trout Salmo gairdneri infected with diplostomid metacercariae. | n
the present study the deformation of lens was evident and this may
result in trematode-induced blindness in fish.

Although parasite-induced behavioural changes are very common,
the actual causes of such changes are often difficult to find out;
adaptive manipulation by the parasite may be the cause, or adaptive
responses by host, or side-effects of infection which are non-
adaptive (Rosenkranz et al. 2018). According to Munoz et al.
(2017) and Munoz et al. (2019) T. clavata infection in the eyes of
fish impairs the competitive ability and foraging efficiency of the
infected fish and they require more time for foraging to get similar
food intake as of conspecifics which are non-infected. In the
present study the infected fishes showed sluggish movements and
poor intake of food when compared to their non-infected conspecif-
ics. The study of Voutilainen et al. (2008) revealed that the
Diplostomum spathaceum - induced cataract-bearing fish spends
more time in foraging. This parasite-induced ethological changes in
the fish may increase the predation risk and potentially enhance the
transmission success to the final host.

Conclusion

Fishes serve as hosts to a wide range of taxonomically diverse
parasites, among them the digenetic trematodes are the most
important ones. Two metacercariae infecting the eyes of H. fasciata
were found in the present study. The infected fishes showed
sluggish movements and poor feeding activities. Parasites are
dependent on the host communities that they live in, thus the
presence of parasites in fishes may be useful indicators of fish
health and aquatic health of the region.
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