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Abstract

Freshwater fish are prone to parasitic infection. These parasites fall under two types of endoparasites and ectoparasites.
The current study is of Channa punctata (Bloch 1793), consumed locally by a large portion of the population. We found
metacercariae stage of Clinostomum phalacrocoracis (Dubois, 1930) that infects the liver, kidneys and oesophagus of
fish. Histopathological study was performed to study the body structure and anchoring of sucker to fish tissue. This can
lead to anaemic condition in fish and may affect the fish's survival and reproductive capacity. Thus infected fish become
unfit for human consumption.
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Introduction

Channa punctata (Bloch 1793) commonly known as the spotted snakehead and its vernacular name is murrel, belong to
the Channidae family. Channa punctata (Bloch 1793) is a species found in Sri Lanka and is found in countries such as
India, Pakistan, and Afghanistan and in parts of Myanmar (1). It is found in fresh water and brackish water. Channa
punctata (Bloch 1793) is a benthopelagic fish (2). Channa punctata (Bloch 1793) is highly carnivoros and are voracious
feeders (2). They eat small fish, fry, mollusks, crustaceans, and insects (3) (2). It reaches a length of 15 cm, but males can
grow up to 31 cm. Channa punctata (Bloch 1793) is a low-fat high protein source (4) and is consumed by most of the
local population in India (5) (6) (7) .They are known for their high nutritional value and are therefore the most sought
after fish in India and eaten by a large portion of the Asian subcontinent population (5) Channa punctata (Bloch 1793)
are also used as a live bait to angle large snakeheads (1). Asia contributes 90 percent of the world's aquatic production; in
addition, FBT (food-borne trematodiases) by fish consumption is more common in Asia ().

Classification of Channa punctata (Bloch 1793)

Fig. 1.1 Channa punctata (Bloch 1793) (Murrel)

Kingdom: Animalia
Phylum: Chordata

Class:  Actinopterygii
Order: Anabantiformes
Family: Channidae
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Study Of Digenea Parasite Clinostomum Phalacrocoracis (Dubois, 1930) Infection In Liver Of Freshwater Fish Channa
Punctata (Bloach, 1793) From Pune District, ( Maharashtra) India

Genus: Channa

Species: C. punctata (Bloch 1793)

Channa punctata (Bloch 1793) is prone to ectoparasitic and endoparasitic infections in their natural environment.
Trematodes are commonly found to infect fish, which are usually endoparasitic in nature. Metacercariae of different types
of trematodes are known to infect Channa punctata (Bloch 1793) which is Fuclinostomum heterostomum, Polylekithum
sp., Posthodiplostomum sp. Allocredium sp. Genarchopsis sp. Euclinostomum multiceacum (9) (10) (11) (12) (13).
Clinostomum phalacrocoracis (Dubois, 1930) trematodes are found in fish eating birds (definite host), while Channa
punctata (Bloch 1793) acts as a second intermediate host. The life cycle of trematodes is complex and involves multiple
hosts (14) (15) (16) (17). Indoplanorbis exustus is a freshwater snail found on Indian continent as the primary host and
Channa punctata servers as the second intermediate host (18). Birds that feed on fish are definite hosts of C.
phalacrocoracis. Approximately 750 million people are at high risk of FTB (8) (9). Studies have revealed that due to
parasitic infections of trematodes conditions like retarded growth, anemia, and death especially in juvenile fish occurs
(18) (19) (20) (21). Due to infestation of such parasites in fish that live in their natural habitat and in the cultured unit
cause loss of nutritional value of fish, leading to economic losses. They may also cause physiological disorder, there by
affecting the normal functioning of the fish. Heavy parasite infection may affect the reproductive capacity of a fish
population (22). This present study will help to understand the nature of the damage, and will help the fishery community
to design plans to avoid infection and there by breed a healthy population of the fish under study.

MATERIALS AND METHODLOGY

Study Area

The fish were collected from two localities from Pune city. These two places have huge fish market, whereby the fishes
from nearby freshwater are harvested and brought to sell to the local population. Swargate is located at latitude: 18.5018°
N, longitude: 73.8636° E and Nana Peth fish market it is located at 18.5144° N, 73.8654° E.

Methodology

A total of 15 individuals of Channa punctata (Bloch 1793) with length ranging between 15 - 26 cm were collected
(regardless of sex) from the Swargate fish market and Nana Peth Pune. The fish were packed in ice-containing polythene
to maintain a low temperature and were immediately brought to the laboratory for further examination. The fish were
dissected under laboratory condition and thoroughly examined for parasitic infection. Severe infection of the
metacercariae stage of Clinostomum phalacrocoracis (Dubois, 1930) was found in various parts of the fish including the
kidneys, esophagus, liver, and fat and muscle tissues. The encysted metacercariaec of Clinostomum phalacrocoracis
(Dubois, 1930) was extracted from the host tissue and stored immediately in 70% alcohol for preparation of histological
slides.

The encysted metacercariae were then dehydrated in ascending grades of ethanol, then cleared with xylene and embedded
in paraftin wax. Upon fixation sections were cut of thickness 5-6 pm using rotatory microtome. Hematoxylin and eosin
were used to stain the sections (P. A. Ahammed Shareef, Syed M. A. Abidi, 2015). Permanent slides were prepared using
DPX as mounting medium.

Measurements of different parts of the parasite were also taken, including:

1. Length of parasite (cyst)
2. Width of parasite (cyst)
3. Length of ventral sucker
4. Width of ventral sucker
5. Length of testes

6. Width of testes
RESULT:

In this study in all 15 fish were collected from the study site and brought to a laboratory where they were dissected so as
to check for the parasitic infection. On average 9 metacercariae are found attached to the peritoneum membranes of the
liver and muscles (Fig. 4.1) The general observation after dissecting the fish under laboratory condition revealed heavy
infection of the metacercariae stage of Clinostomum phalacrocoracis. White or brown cysts (2-3mm) were present in the
peritoneal membrane of liver, kidney and muscle. It was observed that the liver lobes were the most infected site in the
fish. There is no literature available on the parasitic infection of Clinostomum phalacrocoracis (Dubois, 1930) in Channa
punctata (Bloch 1793). This is the first case of occurrence of metacercariae stage of Clinostomum phalacrocoracis
(Dubois, 1930) in Channa punctata (Bloch 1793).
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Fig. 4.1 A: Dissected C. punctata (Bloch 1793) infested with the encysted metacercariae of Clinostomum
phalacrocoracis (Dubois, 1930) (white arrows). B: metacercariae of Clinostomum phalacrocoracis

The cysts were removed from the host tissue and were washed using 0.74% NaCl and were fixed in 10% neutral buffer
formalin, later histological slides were prepared. Histological section of parasite reveals different parts of the parasite.
(Fig4.2)

Fig. 4.2 section of parasite with fish tissue, (V= ventral sucker, T= testis, F= fat tissue, [= intestinal caecum, P=
peritoneum) image B show presence of two testis (T; and T»)

The histological section clearly reveals the presence of ventral sucker or the acetabulum is clearly visible; with the help
of ventral sucker the parasite is able to anchor itself to the host tissue. In trematode digestion takes place in the lumen of
caeca (J. D. Smyth, 1962). The cyst damages the tissue around it and derives the nutrition from the host tissue. Due to
heavy infection of Clinostomum phalacrocoracis (Dubois, 1930) efficiency and functioning of liver is greatly reduced.

Morphological analysis:

FIG. 4.3 Measuring the size of parasite and its different organs.

The metacercariae were measured using calibrated ocular micrometer. The obtained result is tabulated in (Table no.4.2.1).

Calibration Table
SR. No. No. of ocular division line | No. of stage division line of | Calibration factor
of coincidence (X) coincidence (Y) F=10(X/Y)
1. 11 35 10x3.18=31.8
Table no. 4.2.1 Calibration of ocular micrometer.
Sr. No. Cystl Cyst 2 Cyst 3 Average
1. Length of cyst 248mm | 270 mm | 2.73 mm 2.63mm
2. Width of cyst 1.90mm | 1.68mm | 2.28 mm 1.95mm
3. Length of ventral sucker | 0.63 mm | 0.63 mm | 0.76 mm 0.67mm
4. Width of ventral sucker | 0.66 mm | 0.66 mm | 0.85 mm 0.72mm
5. Length of testis 0.28mm | 0.28 mm | 0.31 mm 0.29mm
6. Width of testis 0.25mm | 0.25mm | 0.28 mm 0.25mm

Table no. 4.2.2 table of measurements
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The morphometric measurements of the six parameters under studies are been tabulated in the (Table no- 4.2.2). Three
parasites were studies and mean values of each parameter has been tabulated. The length of the cyst was 2.63mm; width
of the cyst was 1.95mm, length of ventral sucker 0.67mm. The length of testis was found to be around 0.29mm while the
width of testis was found to be 0.25mm.

DISCUSSION

Fish consumed by human should be free of any sort of parasitic infections. It is estimated that approximately 1.3% of the
world's population is infected with other trematode infections (8) and approximately 750 million people are at high risk
of foodborne trematodiases (8) (9). It is therefore very important to study the fish to check for parasitic infections. The
current study is an attempt to study the type of damage caused by trematode to infected fish. Such research can help
fishing institutions develop programs that will reduce the risk of parasitic infections that lead to poor health and quality
of the fish meat.

C. phalacrocoracis (Dubois, 1930) are trematode of family Clinostomidae. They have two suckers one oral and other
ventral sucker with the help of which they anchor themselves to the host tissue. These trematodes are hermaphrodites as
they have both a pair of testis and ovary as well. The present results are in accordance with the studies carried about
various workers. The anterior testis has a blunt end and posterior testis is fan shaped (23) (24). The uterus extends from
ventral sucker to the anterior testis shaped (23) (24). C. phalacrocoracis (Dubois, 1930) is also reported in cichlids (24).
P. A. Ahammed Shareef, Syed M. A. Abid (2015) reported E. heterostomum infects the liver, kidney, peritoneal membrane,
ovary, and muscle of C. punctata (Bloch 1793). In present study it was observed that C. phalacrocoracis (Dubois, 1930)
infects the liver, kidney, peritoneal membrane and muscle. In comparison to other organs and tissue liver was most heavily
infected by the parasite. Liver being the centre of biochemical, metabolic activities, furthermore it is the site where
processes like detoxification and biosynthesis occur, so any factor that affects the functioning of liver will have direct
impact on the physiology of the causing stress to the fish (25) (26) (27) (28) (18). For juvenile fishes the infection can be
fatal and leading to economic loss to the framer (19) (18). Such parasitic infection can reduce the reproductive potential
of the fish, decreased number and size of eggs, and lowered fecundity, (22) (29). Damage to the muscles was
comparatively low but since C. phalacrocoracis (Dubois, 1930) is closely related to C. complanatum which is known for
high zoonotic potential (18) it is risky to consume the fish which is infected by such parasites.

It is ironic that Asia contributes to the 90% of world’s aquaculture production but still there is very less study regarding
prevention of diseases and parasitic infection in fishes. There is an urgent and high demand for relevant research and
documentation for fish health testing and prevention strategies.

CONCLUSION

Fresh water fishes are prone to parasitic infections. Parasites like C.phalacrocoracis (Dubois, 1930) affect the health of
fish and its reproductive potential as this leads to huge economic loss to the framers. In addition to economic loss fishes
which are infected by flukes have low nutritive value and are not fit for consumption as well. If humans consume
uncooked parasitized fishes, they can get infected by the trematodes too, leading to discomfort and condition like Petechial
hemorrhage.

There is need of more research on fish health assessment as well as on the fecundity and the reproduction capacity of the
fish from its natural habitat. It will help to design conservational program for the fish population in the natural habitat. It
will also help to prevent economic loss for the fishing community.
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