Punjab University Journal of Zoology

36(2): 131-139 (2021)
https://dx.doi.org/10.17582/journal.pujz/2021.36.2.131.139

Research Article

Histopathological Studies of Pond Reared Indian Major Carp, Catla
catla Infested with Argulus japonicus and Trial for Argulosis Treatment

Md. Abdullah Al Mamun'?**, Shamima Nasren'?, Sanjay Singh Rathore', Kavalagiriyanahalli Srinivasiah
Ramesh!

!Laboratory of Aquatic Animal Health Management, Department of Aquaculture, College of Fisheries, Mangalore-575002,
Karnataka Veterinary Animal and Fisheries Science University, Karnataka, India.

*Department of Fish Health Management, Sylhet Agricultural University, Sylhet-3100, Bangladesh.

SDepartment of Fish Biology and Genetics, Sylhet Agricultural University, Sylhet-3100, Bangladesh.

Article History ] ) ) ]

Received: November 28. 2020 Abstract | Indian major carp, catla (Catla catla) that showed erratic and lethargic movement
Revised: July 10,2021 ’ were collected from College Fish Farm, Mangalore. We examined a total of 20 catla, found
Accepted: July 27,2021 all the fish infested with fish louse, firmly attached to the skin, fins, head, and operculum.
Published: August 22,2021 Based on the morphology of the specimens, the parasites were identified as Argulus japonicus.

, o Moribund fishes were examined and up to 35050 lice were hand-picked from a single fish.
Authors Contnbutlons Microscopic examinations of A. japonicus revealed that most of these were at juvenile stages.
MAAM designed the study, performed the . .
investigation, wrote the protocol and pre- | 1nfested fish were transferred to the glass aquaria (60 L) and treated with 4 treatments for 15
pared the first draft of the manuscript. SN | days: I) Potassium permanganate II) Aquarium salt III) Formalin and IV) Mechanical. The

helped in sampling and statistical analysis. significant lower (P<0.05) parasitic burden were found in mechanical treatment followed by
SSR helped in writing and executing the

reviewers’ comments. KSR supervised over- | salt, formalin and potassium permanganate. Clinical signs like excessive mucus production,
all research experiments. fin erosion, pale gills, and slight hemorrhage were observed in the affected area of skin and
Keywords operculum. Among the internal organs, liver lost its original reddish-brown and turned to

yellowish-brown, intestinal duct remained empty and swelled. Severe infestation in catla caused
eye opacity and tail rot indicated the devastating effects of 4. japonicus. Infestation by this
parasite resulted in histopathological changes in the skin and muscle, gill, liver, kidney, heart
and different parts of gut tissues. According to the results obtained in the present study, it can
be suggested that acute infestation of 4. japonicus elicited direct effects such as eye opacity, fin
rots, scale loss and severe histopathological alterations in catla.

Argulus japonicus, Catla catla,
Histopathology, Hemorrhage,
Infestations, Treatments,
Mangalore

Novelty Statement | Mass infestation and histopathological changes due to heavy infestation
of A. japonicus in pond reared Indian major carp, Catla catla were validated in the present study
for the first time in Karnataka, India.
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Introduction under the family Argulidae, where one genera, Argulus
carry at least 129 distinguished species reported from

One of the most prevalent parasite of fish is Argulus, freshwater and coastal water environments globally with
commonly known as fish lice. It belongs to the large ~ exception of Antarctica (William, 2008). Few species, 4.
branchiurans (Sublcass; Branchiura) ectoparasite group _fO[iﬂCé’LlS, A.jﬂpOﬂiCUJ, A coregoni, A. siamensis, are involved
in the heavy infestation of freshwater fish and often caused
Corresponding Author: Md. Abdullah Al Mamun mass mortality in cultured and wild habitats (Pekmezci
mamunff@gmail.com et al., 2011; Steckler and Yanong, 2012). Although the
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highest heterogeneity of Argulus were reported in the
Afrotrpical and Neotropical zone (William, 2008), the
rich diversity of this genus was also reported from India.
In India, the fish lice were first noticed at 1951 and till
date 14 Argulus species were validated from different water
bodies with the most widespread A. siamensis (Kumar ez
al., 2017). Moreover, the phylogenetic analysis of Argulus
spp. collected from 13 major aquaculture regions of India
revealed 11 population were A. siamensis (Sahoo ez al.,
2013b). Although A. japonicus were reported from few
population (2 sites) but it can be much more pathogenic
and detrimental than A. siamensis (Mohanty ez al., 2012).
The fecundity, prevalence, intensity, and pathogenicity
is higher in A. japonicus, with faster maturity and size
compared to other Argulids. Among Argulus spp. in India,
including 4. bengalensis and A. siamensis had preferred host
of infestation however, 4. japonicus can infest a wide range
of host including common carp (Cyprinus carpio) rohu
(Labeo robita) catla (Catla catla) and mrigal (Cirrhinus
mrigala) (Mohanty ez al., 2012; Banerjee and Saha, 2013).
Traditional and intensive aquaculture farms are frequently
encountered with Argulosis caused by 4. bdengalensis
(Banerjee and Saha, 2013; Patra et at., 2016), A. siamensis
(Saha ez al., 2011; Sahoo et al., 2013b; Patra ef al., 2016)
and 4. japonicus (Prabhavathy and Sreenivasan, 1976).

The alien species, 4. japonicus probably entered India
through Southeast Asian countries from its original habitat,
Japan. The transboundary fish trading has been spread the
A. japonicus to the whole world and emerged as epidemic
(Avenant-Oldewage, 2001). Generally, Argulus per-se do
not cause fish mortality in aquatic habitats, however, it acts
as a vector for bacterial (Steckler and Yanong, 2012), viral
(Ahne, 1985), fungal (Singhal ez al., 1990) and parasitic
diseases (Noga, 2014) that could lead to mass mortality of
fish resulting economic losses. However, heavy infestation
with hundreds of Argulus in a single fish can cause direct
morality, as reported from different parts of the world
(Menezes et al., 1990; Pekmezci e al.,2011). The economic
loss in India due to Argulosis was estimated to be US$ 615
ha'year? (Sahoo ez al.,2013a). Moreover, in case of mixed
infection, the magnitude of losses increased to US$ 1428
hayear? (Mohanty ez al., 2012).

Argulus spp. is known as an obligate parasite throughout
its life. During its attachment in hosts’ skin usually feed
on the mucus and blood. Infested fish exhibit atypical
abnormalities including slow movement, irritation, keep
away from the shoal and gathering near the pond wall.
In the mass occurrence fish produce excess mucus, pale
body, scale loss, fin rots and hemorrhagic spots (Pekmezci
et al., 2011). Internal organs such as liver, kidney and
intestinal duct often lost its original color and texture.
However, limited reports are available on the histological
changes of internal organ of the host due to Argulosis.
Indian major carps contribute approximate 90% of carp

aquaculture production in India and catla is one of most
economic important fish after rohu (Sahoo e a/., 2013a).
Available reports about Argulosis and its treatment trial
on this economically important fish were very sparse and
scattered. Therefore, the present study was aimed to report
the heavy infestation of 4. japonicus with its prophylactic
measures and to evaluate the histopathological effects of
gills, liver, heart, kidney, and gut of catla upon Argulosis.

Materials and Methods

Erratic movement and lethargic fish were observed in
a monoculture pond of catla (C. catla) that belongs to
Aquaculture Department, College of Fisheries, Mangalore,
Karnataka Veterinary, Animal and Fisheries Sciences
University, Karnataka, India. From that pond, a total of
20 aftected live fish were randomly selected and brought
to the Aquatic Animal Health Laboratory, Department of
Aquaculture. The fishes were keptin 150 L Fibre-reinforced
plastic tank with vigorous aeration. Few fishes (n=4) were
taken for counting the Argu/us and histopathological
studies, whereas remaining fish (n=16) were transferred to
the equal glass aquaria (80 L) for the treatment purpose.
Infested fish were treated with four treatments viz., I)
Potassium permanganate @ 1ppm II) Aquarium salt @ 2%
III) Formalin @ 25 ppm and IV) Mechanical (manual)
@ 2 times rubbing with soft nylon net for 15 days period
(Table 1). The treatment doses were applied according to
Mamun ez al. (2019a) with slight modifications. Manual
treatment and chemicals were applied on 0 day and 7 days
to evaluate the best treatment methods. Fishes were fed
with commercial pelleted diet (30% crude protein) once in
a day and reared in optimal condition. Water was siphoned
out in every alternate day and at the same time 10% water
was replaced. At the end of the treatment trial (on 15®
day) fishes were harvested and parasites on each fish per
treatment were counted and documented. SPSS version
20 was used for one-way analysis of variance (ANOVA) at
a 5% significant level and Duncan Multiple Range test for
measuring significant difference.

Table 1: Parasite (4. japonicus) burden on the catla with
different treatments observed at the end of 15 days.

Treatments (on 0 and 7% day) No. of 4. japonicus
on each fish

Potassium permanganate @ 1 ppm* 92.67+7.88*

Aquarium salt @ 2% 67+4.16°

Formalin @ 25 ppm 70.67+8.84®

Mechanical (rubbing with soft nylon net) 25+5.03¢
@ 2 times
Note: *total number of fish (n=4) per treatment. Different superscripts

(a, b, ¢) in the column vary significantly (P < 0.05). Data expressed as
Mean = SE.

'The individual fish were weighed and measured carefully

avoiding detachment of parasites (Figure 1). Whole
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fish body, including head, fins, and scale surface were
examined for parasitic infection. Individual Argulus with
different stages were picked by forceps, hand counted,
and microphotographed. The Argulus spp. was identified
following the protocol of Mohanty ez al. (2012). No
endoparasitic, bacteriology or virology work was performed
in this study. In order to find out the histopathological
effects at tissue level due to Argulosis, moribund fish
were euthanized and different organs including gill, liver,
heart, kidney and intestine (foregut, midgut and hindgut)
were fixed in 10% neutral buffered formalin for 72 h.
The procedures were performed as per the guidelines of
the Animal Ethics Committee, College of Fisheries,
Mangalore. After fixation, dehydration with graded alcohol
were done followed by embedding, sectioning (5 pm) and
finally tissues were stained (haematoxylin and eosin). All
the protocols were followed according to Bullock (1989).
'The histological alterations of tissue were analyzed by light
microscopy (Olympus, BX3-25ND25, Japan).

Figure 1: Argulosis in catla showing numerous gross
lesions including fin rots (circles), skin and scal loss
(arrow heads), corneal opacity (arrow), excessive mucus
on the surface of the infested fish.

Results and Discussion

Clinical symptoms of infested Catla

Infested catla exhibited several clinical signs including
frayed and eroded fins, scale loss, excessive production of
mucus and corneal opacity (Figure 1). During handling
fish usually wriggle and show escape movements, but in
this case, the fish were calm and lethargic indicating the
severity of the stress due to Argulosis. Internal organs
showed pale and swollen structure particularly kidney,
where liver lost its reddish-brown colour and turned to
yellowish-brown, intestinal duct remained empty and
swollen (Figure 2b). During necropsy fish body where
found in anaemic state. However, no visible lesions of
the inner organs were detected in the systematic autopsy.
The gill filaments and rakers were found in extreme pale

condition accompanied with clogged gill arch (Figure 2b).

Trial for argulosis treatment

Among all the controlling measures mechanical treatment
by rubbing the skin with soft nylon net as most effective
means of detaching the parasite from fish. At the trial
end, we found significant lower level (P<0.05) of attached

parasites on mechanical treatment (Table 1). However,
treatments with potassium permanganate, aquarium salt
and formalin were not effective as compared to mechanical
treatment in detaching the parasites.

Ldentification of the Argulus species

Based on the morphological differentiation between
A. japonicus and A. siamensis, collected specimens were
identified as 4. japonicus. The dorsal ridges of A. japonicus
was branched which is one of the most distinguishing
feature that separates it from those of 4. siamensis (Figure
3a-b). Another distinguishing morphological character of
A. japonicus is bilobed second swimming leg (Figure 3a).
A. japonicus were firmly attached on whole body of catla
especially on dorsal and caudal fins, operculum and ventral
side (Figure 2a). Different stages (juvenile and adult) of 4.
Japonicus were collected and microphotographed (Figure
4).

Figure 2: Heavy infestation of Argulus japonicus (a)
A. japonicus firmly attached on the operculam and
head surface of catla (arrows); (b) Infested catla
showed pale gills and clogged gill arch (arrow) with
englarge liver that lost its original reddish-brown
colour and turned to yellowish-brown colour (arrow

heads).

Figure 3: (a) Argulus japonicus (Thele 1900) with
distinct morphological features including branched
dorsal ridge (arrow head) and bilobed second
segment (circle); (b) Computer blown up image
showing clear image of branched dorsal rigdge

(arrows).

Histopathological effect in Catla due to Argulosis
Argulosis resulted in severe histological alterations in
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different organs of catla. The muscle myofibrils were found
broken along with vacuolization in myotomes (Figure
5a). The muscle fibres were splitted and disintegrated

myotomes were noticed in the affected muscles of catla
(Figure 5b).

Figure 4: Juvenile (arrow head) and adult (arrow)
Argulus japoncus found in catla.

Figure 5: Photomicrographs of the muscle of catla
infested with Argulus japonicus. a) The broken of
myofibrils (mf) (10x); b) Splitting of muscle fibres
(sp) disintegrated myotomes (dm) and vacuolation
(vc) within the myotomes (40x).

Heavy infestation of 4. japonicus brought dire consequences
in gill anatomy causing complete loss of secondary gill
lamellae (Figure 6a-b). The liver histopathology displayed
vacuolation, pyknotic nuclei, degenerated hepatocytes
cells accompanied with necrosis and atrophy (Figure
7a-b). Vacuolar degeneration, necrotizing endocardium,
infiltrated lymphocytes, damage myocardium were noticed
in heart ventricular histopathology (Figure 8a-b). Kidney

tissues were found in degenerative state in histopathological

studies, displayed disintegration of tubules, glomerular
distension, tubular necrosis, and aggregated leukocyte cells
(Figure 9a-b). Fore gut were revealed normal architecture
(Figure 10a-b) in infested catla, however, short and stout
villi, large lumen space, degenerated enterocytes with
microvilli, disrupted vacuolization in the mucosal tissues
were detected in both mid and hind gut (Figures 11a-b,
12a-b).

Figure 6: Gill histopathology of catla infected by
Argulus japonicus a) Displaying complete loss of
secondary gill lamellae (sl) and irregular shaped
primary gill lamellae (10x); b) Part of the primary
gill lamellae become hypertrophied (hpt) (40x).

Figure 7: Liver histological section of infested
catla by Argulus japonicus, a) Central vein (cv)
vacuolization (vc) (10x); b) Numerous pyknotic
nuclei (pk), disintegrated hepatocyte cells (dhc),

atrophied nucleus (atn), necrotic hepatocytes (nc)

(40x).

Heavy infestation of Argulus japonicus in Indian major carp,
Catla and its histopathological analysis were investigated
in the present study. Argulosis caused detrimental effect
on the catla marked with sever clinical disorders, including
structural deformity in the skin and muscles tissues, eroded
fins, corneal opacity, and hemorrhagic spots at the site of
infestation. In the pond, group of infested fishes were
observed with violent erratic movement, while few fishes
showed lethargic movement, resting on the pond wall and
showed lethargic. The quantum of the clinical signs, and
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pathology depends on the population density of Argulus
in fish (Kumar ef a/., 2017). Under the chronic state of
Argulosis, fishes displayed abrupt movement (Noga, 2014)
while under acute infestation fishes with excessive mucus
production and sporadic/low intensity haemorrhages on
the site of infestation was reported earlier (Roberts, 2012),
which was also evident in this study.

Figure 8: Photomicrograph of heart ventricle of
catla infested with Argulus japonicus. a) Vacuolar
degeneration (vd) accompanied with disrupted
myocardium tissues (10x); b) Coronary blood
vessel (cbv), epicardium (ec) myocardium (mc),
cardiac muscle showed necrotizing endocardium
(nce), infiltrated lymphocytes (ilc), degenerated
myocardium (arrow heads) accompanied with
atrophy (at) and hypertrophied cells (pk) (40x).

Figure 9: Photomicrographs of the infested kidney
of catla by Argulus japonicus. a) Showing renal
corpuscles (rc) (10x); b) Glomerular distension
(gd) accompanied with extended bowmans capsule
(eb), vacuolation (arrow head) tubular necrosis (tn),
increase in the presence of leukocyte cells (circle)
(40x).

'The most widespread A. siamensis is often confused with 4.
Japonicus because they having similar anatomical structure.
Therefore, proper identification of A. japonicus from A.
siamensis is imperative to understand the nature and
site of infestation along with its epidemics. The Argulus
specimens collected in the present study were identified
as A. japonicus based on the morphological differentiation
from A. siamensis. The detailed morphological features

of these two Argulus spp. were reported by Mohanty ez
al. (2012) with microphotography. Among the many
distinct characteristics between these two species, the
most distinguishable features were dorsal ridge and second
swimming leg of male which was reported unbranched
and bilobed respectively (Mohanty ez a/.,2012), are similar
with the present study. Argulus japonicus were reported
from the capital city of Karnataka, Bangalore which is
nearby of Mangalore (Sahoo ez a/., 2013b). Molecular
based species identification revealed that Bangalore,
Karnatka and Mandi, Himachal Pradesh clusters were A.
Japonicus (Sahoo et al., 2013b). However, they reported 4.
Japonicus from common carp (Cyprinus carpio) and gold fish
(Carassius auratus) respectively. Two sub species of Argulus
were reported from Chitradurga and Bangalore district of
Karnataka (Bai ez a/., 1988) whereas A. mangalorensis were
delineated from the planktonic sample of Mangalore’s
estuarine water (Natarajan, 1982).

Figure 10: Histology section of fore gut of catla infested
with 4. japonicus. a) Normal architecture of villi (v) with
numerous gut associate lymphoid tissues in mucosal
tissues (red circle) (10x); b) Emptied mucous cells (mc),
aggregated lymphocyte cells (Ic) (40x) =artifacts.

Figure 11: Histological analysis of mid gut of catla
infested with Argulus japonicus. a) Transvers section
showing short and stout villi (v) large lumen space
(Iu) with lamina propria (lp) disruption of mucosal
and sub-mucosal tissues (arrow) (10x) b) Damage
of enterocytes and microvilli (dem) with large
vacuolar space (circle) (40x).
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Figure 12: Histology section of hind gut of catla
infested with Argulus japonicus. a) Short and stout
villi (v), disruption and vacuolization (vc) in the
mucosal tissues (red circle) (10x); b) disintegration
of enterocytes (arrow heads), damage of microvilli

(dm) (40x).

In this study, at least 350+50 A. japonicus of different
stages were hand-picked from a single pond reared catla.
The lentic water such as ponds, lakes and reservoir are
the preferred habitat for A. japonicus (Rushton-Mellor,
1992) where they can able to breed throughout the year
by continuous breeding pattern (Shafir and Oldewage,
1992). Severe infestation of A. foliaceus, up to 800-1000
lice were reported from pond reared Cyprinus carpio in
Turkey (Pekmezci e al., 2011). Our study corroborates
with Kruger and Van-As (1983) where they described
A. japonicus with 90% prevalence in different fish species
of western Transvaal, South Africa. 4. japonicus become
potential threat to the wild and cultured fishes of UK and
authorities were suggested for the careful examination of
ornamental fishes before entry to the UK environment
(Rushton-Mellor, 1992). Argulus japonicus were found
highly pathogenic (Gresty e al, 1993) and it was
interesting to find that A. japonicus dominated over A.
siamensis when mixed infection occurred in rohu (Ladeo
robita) and mrigal (Cirrhinus mrigala) (Mohanty ef al.,
2012). The continuous spawning pattern (Shafir and
Van-As, 1986), off-host ability, and degree pathogenicity
made A. japonicus into more virulent (Mohanty ez al,
2012) and opportunistic (Shafir and Van, 1985). The
therapeutic agents like potassium permanganate, salt and
formalin were frequently used chemicals that are used
against Argulus spp. (Rintamiki ez al., 1994). Mechanical
treatments (rubbing/shaking) found extremely effective in
detachment of A. coregoni (Hakalahti-Sirén ez al., 2008).
Earlier studies demonstrated that removal of 4. japonicus in
mechanical method reduced the burden of parasites from

the body of different fish species (Mamun ez a/., 2019a)

Histopathological alterations derived from the argulosis
has not gained much attention. Therefore, this study was
aimed to report the histopathological findings of catla
heavily infested with 4. japonicus, a ubiquitous Argulus
species with cosmopolitan distribution. The muscle

histopathology revealed broken myofibrils and numerous
vacuoles accompanied with disintegrated myotomes.
Continuous feeding of mucus and blood through proboscis
by inserting stylet from the skin musculature could alter
the normal anatomy of the skin and muscle. The hooks,
appendages of Argulus, and repeated penetration of stylet
were involved in mechanic damage of skin and muscle
(Noga, 2014). Several histopathological changes including
aggregated melanocytes accompanied with edema,
hyperplasia and necrosis were found in the skin and
muscle of gold fish (Carassius auratus) (Al-Darwesh et al.,
2014). Similar pathological changes were observed in the
skin and muscle of Indian major carps (Catla catla, Labeo
rohita) (Das et al., 2009), common carp (Cyprinus carpio)
(Al-Hamdanne and Al-Taee, 1995), mrigal (Cirrhinus
mrigala) and rohu (Labeo rohita) (Ahamad ez al., 2016).
Gills, in the present study were the most aftected organ due
to heavy infestation of 4. japonicus, virtually lost its original
anatomical structure. The histopathological study revealed
complete loss of secondary gill lamellae with hypertrophied
primary gill lamellae indicated the severity of the Argulus
attack. Prolonged infestation with huge number of 4.
Japonicus may alter the gill structure in catla. The gill rakers
were found clogged with numerous debris particle may led
to the termination of secondary gill lamellae. These results
are in agreement with the findings of Dash ez a/. (2009).
Ahamad ez al. (2016) reported fusion of gill lamellae with
hypertrophy and hyperplasia and these alterations due to
the hypoxia. The pathology derived from Argulosis related
to the continuous irritating behaviour of fish and abrupt
swimming with feeding regime and attachment of Argu/us
(Roberts, 2012).

The liver histopathology in the present study revealed
vacuolization, necrosis, pyknosis and disintegration of
hepatic cells. Approximately 40 percent hepatic cells
lost its polygonal shape and turned into irregular shape.
Most importantly the nucleus of the individual hepatic
cell disappeared and/or atrophied. Although central vein
remained normal but disintegrated hepatic cells dominated
over normal hepatocytes. Similar liver pathologies
including vacuolation, congestion were reported from
tissue section of mrigal (Cirrhinus mrigala) (Ahamad ez al.,
2016). Heart ventricular tissue sectioned displayed vacuolar
degeneration accompanied with necrotizing endocardium.
Moreover, disintegrated myocardium, pyknotic cells, along
with atrophy were also detected in the present study. The
presence of renal corpuscle, hematopoietic tissues in the
kidney histology indicated there were no bacterial infection
in the infested fish. Bacterial infection often caused severe
pathological changes where fish lost it original anatomy of
kidney (Mamun ez a/. 2020). However, in kidney histology
we found few alterations related to heavy infestation of
A. japonicus in catla which were glomerular distension,
vacuolization, tubular necrosis and aggregated lymphocytes
cells. The results of the present study are corroborated with
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Ahamad ez al. (2016) reported mild tubular damage and
necrotizing kidney tissues. In the present study, Indian
major carp, catla infested with A. japonicus in long back
that could lead to the anaemic and hypoproteinemia due
to the overfeeding of the fish’s mucus and blood rendered
tissue alteration in liver, heart and kidney.

'The Histopathogical studies related to heavy infestation of
Argulus is very scarce (Sahoo ez al., 2013a; 2013b, Kumar
et al., 2017). Short and stout villi were noticed in the
intestinal histopathology of catla. Though fore gut were
found in normal architecture however, both mid and hind
gut showed severe histopathological changes, including
vacuolization, disintegration of mucosal and sub-mucosal
tissues and damage of enterocytes and microvilli. Moreover,
the absence of goblet cells and wider lumen in the present
study indicated the weak immune system of catla (Mamun
et al., 2019b). The surface of the villi are very important
for the efficient absorption of digested nutrients. In
addition, the enterocytes along with goblet cell produce
necessary enzymes not only for proper digestion but also
enhanced the surface microbial trapping. The short and
stout villi related to the disruptive digestive system of
the infested catla. Malabsorption of nutrients may lead
to various physiological disorders including poor growth,
skeletal deformity, and reproductive imbalance. Argulosis
responsible for the reduction in aesthetic beauty to the
recreational fishery (Taylor ez a/., 2016). Heavy infestation
of Argulus not only cause fin rots, dermal haemorrhages and
ulceration but also responsible for huge economical loss
due to growth reduction, higher feed conversion efliciency.
'The monetary loss due to Argulosis in aquaculture farm
of India were estimated US$615 h'y' where US$504
(82%) was due to the growth retardation (Sahoo ez al.,
2013a). The growth impairment in fish might be due to
direct cause of blood feeding by the Argulus and also other
indirect effects including gut intestinal alterations that
virtually ceased the nutrient absorption through lumen.
The gut histopathology in the present study validated
the tissue alteration due to Argulosis could primarily be
attributed for the growth impairment. Several studies
noted decreased growth rate during infestation of Argulus
from different fish species (Singhal ez a/., 1990; Mohanty
et al., 2012; Kumar ez al., 2017).

Conclusion

The present experiments showed that A. japonicus can
be detached effectively by mechanical treatment with
rubbing the skin with soft nylon net. Histopathological
changes due to heavy infestation of A. japonicus in pond
reared Indian major carp, Catla catla were validated in
the present study. Acute infestation caused fin rots, scale
loss, anaemic gills and swelled inner organs of catla. The
histopathological analysis revealed severe alteration in
the gills, liver, heart and gut morphology might be due

to the direct and indirect effect of highly invasive species
A. japonicus. Further studies need to endorse Argulosis
treatment in field level and the cause of histopathological
changes in Argulus infested fishes.
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