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Tilapia is a warm-water fish species extensively cultured

in over 100 countries, with a global annual production of
more than 6.5 million tonnes’. Tilapia farming is practiced in
various states across India, including Andhra Pradesh, Tamil
Nadu, Maharashtra, Kerala, Karnataka and West Bengal.
The southern states, particularly Andhra Pradesh, are among
the leading producers of tilapia. The intensification of tilapia
aquaculture and prevailing climate change have created

a stress situation in the culture environment which leads

to an increasing number of emerging infectious disease
occurrences?®**%. In the dynamic world of aquaculture,

where innovation and challenges often swim hand in hand,
some new viruses have emerged on the scene, casting their
shadow on the vibrant tilapia farming industry. In the last

few years, outbreaks caused by two viruses i.e. tilapia lake
virus (TiLV) and infectious spleen and kidney necrosis virus
(ISKNV) have caused havoc in tilapia aquaculture industry®$.
Recently, a novel tilapia parvovirus (TiPV) infection was
reported in red tilapia farming in Thailand for the first time’.
Moreover, the synergistic effect of its co-infection along with
TiLV has been reported subsequently causing severe mass
mortality in tilapia. These unprecedented threats of TiPV have
necessitated continuous screening and research investigation
to study TiPV disease characteristics, pathophysiological
changes, disease spread, diagnosis and management
strategies. This article intends to reach out to the readers to
be aware of TiPV infections and its epidemiology.

Typical clinical signs of tilapia infected with TiPV.

Disease incidence in the
Indian subcontinent

As the culture of tilapia is gearing up in India, several
emerging diseases have been reported from the culture
environment causing mortality including diseases like TiLV
and TiPV. During September 2022, a huge mortality of tilapia
was observed in Balasore District, Odisha India. A co-infection
of TiLV and TiPV was found to be the cause of this mortality?.
Further, during the summer of 2023, mass mortalities of
tilapia were also reported from several tilapia farms located
at different distant locations of Odisha. TiPV was found to be
the only pathogenic organism present in those infected fishes
causing large-scale mortality in the pond aquaculture. The
virus has already been identified as posing a threat to tilapia
aquaculture in several countries and in India also it may be a
great threat in the coming days.

Clinical signs observed in infected fishes are lethargy, scale
loss, redness on body with haemorrhages on the operculum,
base of fins and ventral part, opaqueness of eyes, swimming
near the pond edge and loss of appetite before death.

Tilapia parvovirus disease
characteristics

Initially, the virus was thought to be non-infectious as it was
identified from the intestinal sample of healthy tilapia and
faecal samples from tilapia-fed crocodiles. But subsequently,
it was observed that the virus can be lethal to the tilapia and
cause mortalities up to 90%. Infection can lead to a range
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of symptoms in tilapia including lethargy, reduced feeding,
discolouration, cutaneous haemorrhages, exophthalmia

and severe ocular lesions and mortality on rare occasions.
Infected fish also exhibit abnormal behaviours such as staying
near the water surface or abnormal swimming patterns.
TiPV has been reported to be the cause of mass mortality
episodes in tilapia farming in association with TiLV and other
bacterial pathogens. In China, an outbreak of TiPV resulted
in the mortality of tilapia of 60-70% in natural conditions. In
Thailand, the mortality percentage was recorded as 50-75%
in all age groups of tilapia. The viral signature of TiPV was
detected in various organs of tilapia including eyes, gills,
heart, brain, anterior kidney, liver, intestine, spleen, dorsal
muscle, and mucus with the highest load of TiPV being
observed in the anterior kidney and spleen®.

About TiPV

Tilapia parvovirus is a single-stranded DNA, spherical,
non-enveloped virus with a diameter of 30 nm belonging to
the genus Chapparvovirus, family Parvoviridae. The genome
size of TiPV is 4269 bp which includes 208 bp 5’ UTR, 396
bp ORF1 and 1875 bp non-structural protein 1 (NS1), 504 bp
NS2, 216 bp ORF2 and 1665 bp capsid protein 1 (VP1), and
46 bp 3' UTR9.
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Mass mortality in a tilapia farm with TiPV infection.

Transmission

The virus can spread among tilapia populations through
various means, including contaminated water, infected fish,
and contaminated equipment. There is a concern about the
virus spreading between different fish farms and even across
borders.

» 5 X

Augmented melanomacrophage centres in the spleen of TiPV infected tilapia (H & E x 1 OO).
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Impact

Tilapia parvovirus infection can have significant economic
consequences associated with high morbidity and mortality in
the aquaculture industry. Not only monetary loss, dramatically
slower growth and reduced fish production are evident in

a few reports. It can be devastating to tilapia farms. The
disease has the potential to lead to disruptions in local

and international trade of tilapia products. In Thailand and
China, the disease was found to cause mass mortalities. The
major drawback allied with TiPV is its association with other
devastating pathogens which make it more deadly. Also,
improper disposal practices could lead to the spread of the
virus to wild fish populations, potentially impacting aquatic
ecosystems. Hence, proper biosecurity is a must to prevent
disease outbreaks. As the virus persists for a long time in

the survivors and in the environment, it is essential to reduce
stress factors in the culture system for its emergence leading
to mass mortality.

Diagnosis

Diagnosis of TiPV involves a combination of clinical signs,
histopathological examination and molecular techniques

such as polymerase chain reaction (PCR) and real-time
PCR-based detection to detect the presence of viral genetic
material in fish tissues. Histological findings in relation to TiPV
are extensive infiltration of lymphocytes, augmented mela-
nomacrophage centres in the spleen and anterior kidney, and
erythrocyte depletion in the spleen and hepatic syncytial cells.
Recently, Dong et al.’® demonstrated that the pancreas as a
prime target of TiPV infection for histopathological diagnosis
in Nile tilapia. In the pancreas, Cowdry type A inclusion bodies
were identified as a histopathological diagnostic feature in
adult Nile tilapia naturally infected with TiPV. Moreover, TiPV-
diseased fishes were found to be co-infected with secondary
pathogen Streptococcus agalactiae and exhibited multifocal
granulomas in tissues.

Prevention and control

Preventing the spread of TiPV involves a combination of
biosecurity measures, such as proper disinfection of equip-
ment and facilities, controlling the movement of fish, reducing
stress factors in the culture environment and avoiding the
introduction of infected fish into new areas. The upkeep

of optimum water quality parameters is also key for the
management of TiPV outbreaks. In the case of fish mortality,
the farmers are also advised not to throw fish in an open

area as birds may act as vectors for the transmission of the
disease. Stringent quarantine protocols, continuous screening
and reporting should be activated to minimise incidences

in the aquaculture system. Fish with symptoms should not

be left unattended in pond water which to help to break the
synergism between viral pathogens and subsequent bacterial
infections. If a potential outbreak of tilapia parvovirus infection
is suspected, farmers are recommended to consult with

fish health experts, aquatic veterinarians, or local fisheries
authorities for the most up-to-date and relevant information on
diagnosis, prevention, and control strategies.
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