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gourami  (Trichogaster pectoralis), gold gourami (Trichopodus
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(Oreochromis spp.). Fifteen different types of fungi were found and
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Geotrichum, Aspergillus, and Pestalotiopsis were more common than
Pseudopestalotiopsis, Trichoderma, Apiotrichum (Trichosporon), and
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environments and organization approaches in lowering the prevalence of
CC License fungal infections.
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1. Introduction

Continuous exposure to the microorganisms found in water and sediments is a constant reality for fish.
The microflora that lives on and in fish skin, gills, and the digestive tract of fish in various bodies of
water is affected by these organisms (Ramaiah, 2006). The loss of fish and fish products is a major
problem due to fungal infections. Fungus-related illnesses in fish can result in 100% mortality.
Saprolegnia and similar water molds are the most common causative agents of the most common fungal
illnesses (Igbal & Sajjad, 2013). A mycosis is a fungal infection. Fungi are the cause of certain diseases
found in watery environments. Diseases in fish can occur at any stage of their lives due to at least one
species of fungus. Fish eggs at all ages, from juveniles to adults, can become infected with fungi. Eggs,
fry, fingerlings, and adult fishes are all vulnerable to infection and death from winter saprolegniasis.
The mycological isolates of Barbusgrypus Aspius voces, B. xanthopterus, B. sherpeyi, B. luteus, C.
auratus, C. carpio, Liza abu, Mugil cephitus, and H. molitrix were analysed for their systemic effects.

Fungal growth was found on both the external body of the fish and on their internal organs, suggesting
that the fish were infected both outwardly and inside. Six fungal species were reported from the gills of
channel catfish fry, and their proliferation in culture medium mirrored the pattern seen in hyphae lodged
in the tissues of diseased fish. (Pervaiz, 2014) Saprolegnia parasitica was shown to be the most prevalent
fungus species responsible for infestations in salmon hatcheries, and it has also been found to
contaminate rainbow trout eggs (Abdel, 2018). Aspergillomycosis was recorded in freshwater fishes
such as the Labeo calbasu, and several species of Saprolegnia were found in commercially viable fish.
A. flavus, A. terreus, and A. japonicus are the organisms responsible for causing these illnesses. From
skipjack tuna, the viruses A. fumigatus, A. flavus, and A. terreus were extracted (Katsuworuspelamis).
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The dissemination of physiochemical characteristics is crucial to the evolution of water mould diversity.
Economically significant Asian freshwater fish have been found to be infected with fungus due to poor
pond management. Saiira (2021) Fungus-borne infections have been on the rise in freshwater fish
populations in recent years. The determination of this research was to classify the class of fungi present
in silver carp (Hypophthalmichthys molitrix) bred in earthen ponds in Gajaldoba, Dist Jalpaiguri for
commercial purposes. On morphological investigation, eleven fungal genera were discovered and
isolated.

There were several different types of fungi found, including Aspergillus, Alternaria, Curvularia,
Chaetomium, Fusarium, Mucor, Neurospora, Pencillium, Rhizopus, Simplicillium, and Trichoderma.
There are now four distinct genera. To the best of our knowledge, this is the first time that Chaetomium
sp., Trichoderma sp. Simplicillium sp. and, Curvularia sp., have been remote from grey moan. Fish
affected by the disease had abnormal scales, darkened skin, erythema on the skin, swollen eyes,
operculum, eyes, and granuloma on the anal fin and near the anus, Different parts of the fish revealed
varying degrees of infection; for example, in all three locations where fish were sampled, the infection
rate was highest in the fins (38.36 percent, 40.56%, and 42.29 percent, respectively). The intestine was
the body part that caught infections the least. Fungal infections in silver carp were found to be caused
by an unsanitary environment and food. Silver carp that have been infected with fungi lose some of
their nutritional value. The implication of this case was that silver carp raised in polluted water is
harmful to humans.

Fishes have become more important as model organisms in a wide range of biological studies, in
addition to their central function in meeting the human need for food. Concerns remain about our
understanding of the connections between exposure to noxious agents and potential disease, despite the
fact that more and more synthetic chemicals are being introduced into the environment every year
(Opabunmi & Davies, 2013) Because of their importance in distribution and deposition, aquatic
systems' chemical pollutants are a major cause for alarm. Only a few approaches meet the stringent
requirements for assessing chemical toxicity, including high sensitivity, accuracy, and practicality. To
better assess the dangers to human health from chemical pollutants in water, novel methods are required.
Diseases that affect other animals can also affect fish. Many cultures rely heavily on freshwater fish as
a primary or secondary source of protein.

(Saleemi, 2013) Fish farming has expanded dramatically during the past decade in a number of different
regions. Raising fish for human consumption has therefore expanded to become a major global industry.
As the aquaculture industry continues to expand, so too have concerns about fish disease (Javier, 2010).
Diseases including bacterial lernaeasis, hemorrhagic septicemia, saprolegniasis, and anoxia are
widespread in pond fishes in Punjab. Fungi prey on fish of all ages, from eggs to fry to fingerlings to
adults. Fungal infections (infectious fungal diseases are known as mycoses) are frequent in temperate
fish because fungal spores are ubiquitous in pond water and can wreak havoc on already-stressed fish.
Increased fungal infections in an otherwise healthy fish population is another consequence of poor water
quality. Fungi often invade fish's outer tissues, whereas only a select handful cause infections within
the fish's internal organs.

Diseases Caused by Fungi in Fish
Fish are susceptible to a wide range of fungal illnesses. This some of these illnesses: Exophialiasis In
both E. psychrophila, and Exophiala salmonis the hyphae are septated, variable in width, and branching.

Branchiomycosis (Gill Rot)

Fish farms around the world, especially those devoted to raising carp, worry constantly about an illness
known as branchiomycosis. Branchiomyces demigrans (in other fish) and Branchiomyces sanguinis (in
carps) are the causative organisms (in pike and tench). Branchiomyces demigrans can spread from blood
vessels to neighbouring gill tissue, unlike B. sanguinis, and its hyphae have a stronger cell wall (Shawer
& Safinaz, 2011).
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Saprolegniasis

The parasitic worm Saprolegnia parasitica is to blame for this infection. The fungus first infects the
rotten eggs, but it quickly spreads to the healthy ones nearby, ruining them as well. Fertilized eggs of
hatching 'hapas' are frequently infected with this fungus (Opabunmi, 2015).

Dermocystidiosis

Dermocystidium marinum is one of the marine fungi that has been studied the most as a potential
pathogen. Oyster deaths in the Chesapeake Bay during that warm season were traced to D. marinum.
An increase in environmental stress and warmer temperatures were blamed for this high death toll.
Mucosal surfaces of human patients in southern India have recently been isolated from Rhinosporidium
seeberi, a close relative of Dermocystidium.

Icthyosis, or the Disease of the Icthyosis Fly (Swinging Disease),

I.hoferi and I. Gasterophilum are the causative agents of ichthyophonosis. The microscopical distinction
between the "resting" spore, the germinating spore, and the hyphal stage of I. hoferican's development
is disease-specific. It can thrive in both fresh and salt water, in both wild and farmed fish, but only in
temperatures between 36 and 68 degrees Fahrenheit. Infected fish can spread the disease to others by
cannibalism and through the discharge of fungal cysts through the skin (Javier & Maria, 2010).

2. Materials and Methods

Sample collection

Fifteen fish, both alive and dead, were gathered because they showed signs of skin diseases (such as
haemorrhages, erosion, and ulcers). We gathered gold gourami (n = 2), snakeskin gourami (n = 2), and
(Pterophyllum scalare) angelfish (n = 3) from decorative fish stores. At a commercial fish hatchery in
Chakagaria, in westbengal six Clarias gariepinus, African sharptooth catfish, were taken for testing. We
collected African sharptooth catfish (n = 1) and Oreochromis spp red hybrid tilapia, (n = 1). There was
no delay in getting the fish samples to Fish Disease Laboratory. Fish were measured and documented
for their total length (cm) and body wet weight (g). The health, skin lesions, and swimming patterns of
all the fish were examined. Approximately one centimetre cubes of skin and underlying muscle were
removed from the lesion's front and periphery.

Characterization of Morphology and Isolation

An SDA (sabouraud dextrose agar) platter with streptomycin (100 g mL-1) and penicillin G (100 U
mL-1) was used as a culture medium, and a small tissue sample was injected into its middle. It took 7
days of incubation at 25 degrees Celsius to see any results on the plates. Fungi were subcultured on
SDA until the colonies were clean. Isolates were preserved by being placed on SDA slants. Macroscopic
characteristics included colony development, reverse and surface colour, size, uncultured hyphal
construction and shape. Fine hyphae structure (septate or aseptate), conidial shape, and phialide form
were seen at the microscopic level. Before micro-morphological studies under a light microscope,
mycelial units were put on stained and slides with lactophenol yarn blue dye.

Isolating and culturing mould and fungi

Careful aseptic procedures were used to produce the fungal isolates. Here's how it went down: Isolates
of fungi were grown in GYEB (glucose yeast extract broth) (Oxoid, UK) at 25 degrees Celsius for up
to four times. After the mycelia had grown to a diameter of 0.5-1 cm, they were collected, wash away
double in PBS (phosphate-buffered saline) and dry on daily cloths. Next, between 20 and 50 mg of
mycelia were weighed out and placed in 1.5 mL microcentrifuge pipes before being ice-covered at -85
°C for later use in DNA removal.

Recovery of Genomic Information

The Wizard® Genomic DNA Purification Kit (Promega, USA) was used to excerpt DNA using
protocols developed by Moon-Butzin, Litaker, Sosa, Yonnish, Landsberg, Pullinger, and Vandersea,.
In a nutshell, 40 mg of mycelia were powdered using a mortar and pestle and liquid nitrogen. We added
600 mL of lysis solution and mycelium powder to 1.5 mL microcentrifuge pipes.After 15 minutes at 65
°C, 3 L of RNase solution was added, and the combination was hatched for 15 minutes at 35 °C before
being cooled to room temperature for 5 minutes.

- 708 -
Available online at: https://jazindia.com



https://jazindia.com/

Amplification by polymerase chain reaction

The internal transcribed spacer 1 (5'-TCC GTA GGT GAA CCT GCG G-3) and internal transcribed
spacer 4 (5-TCC TCC GCT TGA TAT GC-3) primers were used in a Mastercycler Nexus Incline
Updraft Cycler to amplify a fragment containing the first 2.5kb of the 18S rRNA gene, the first 2.5kb
of the 5.8S rRNA gene, and the first 2.5kb of the (Eppendorf, Germany). For the amplifications, 30
microliters (L) of 0.5 pmol of each primer, 1X GoTagq® Green Master Mix (Promega, USA), 1.0 L of
fungal DNA and 2.0 mM MgCI2, were used.The intensifications started with a 2-minute denaturation
at 95 degrees Celsius, continued with 30-second annealing at 58 degrees Celsius, 35 series of 30-second
denaturation at 95 degrees Celsius, and 45-second extension at 72 degrees Celsius, and ended with a 7-
minute delay at 72 degrees Celsius. A total of 12 L of each PCR invention was electrophoresed in a
2.0% agarose gel in 1X tris borate-EDTA (TBE) buffer, and the gel was discolored with 0.5 g mL-1
ethidium bromide so that it could be viewed under a UV-transilluminator (Bio-Rad, USA).

Processing, Alignment, and Submission of Sequences

The GeneMATRIX Basic DNA Cleansing Kit Poland EURX) was used for the purification of single-
fragment PCR products in agreement with the producer's PCR clean-up procedure and for the
purification of multiple-fragment PCR products in accordance with the kit's gel extraction protocol to
isolate the most abundant fragment. Before sequencing, we used agarose gel analysis to make sure that
our purified/extracted products actually contained the intended segment. It was First BASE
Laboratories that sequenced the DNA using dideoxy (Sanger) chemistry.

3. Results and Discussion

Table 1: No. of fishes of species

Species No. of Fishes
Snakeskin Gourami Trichogaster Pectoralis
Trichopodus Trichopterus
African Sharptooth Catfish Clarias Gariepinus
Angelfish Pterophyllum Scalare
Red Hybrid Tilapia Oreochromis Spp
African Sharptooth Catfish

PR WODNDN

O R NWLMAULI O N

H No. Of Fishes

Fig 1: Graphical representation of number of fishes
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Fig 4: Macroscopic and microscopic morphologies of fungal separates AY12, AY11, AY10, AY09,
AYO08, and AY07
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Fig 5: Polymerase Chain Reaction Product Electrophoresis on a Gel

Fig 6: Electrophoresis of PCR products on a gel

Powered injury, Stress, Low aquatic value, or inadequate ethos circumstances can contribute to the
mortality of fish due to fungiform contaminations. Flavodon, Geotrichum, Apiotrichum (Trichosporon)
Pseudopestalotiopsis, Pestalotiopsis, Aspergillus, and Trichoderma are all associates of the phylum
Ascomycota. (Safari, 2013) Since ancient times, scientists have recognised that ascomycota can rapidly
transition from benign to dangerous. Ascus, a specific kind of microscopic sporangium, is where spores
of sac fungi are produced. Penicillium, truffles, morels, and Yeasts, are all types of fungi that have sacs.
In this investigation, we isolated pathogenic fungus from fishes housed in retail aquariums, commercial
fish hatcheries, and academic fish hatcheries. (Yamaguchi, 2018) Fungal infections appeared to be more
common in the profitable hatchery, which used high-density fry ethos in image boilers and in the
decorative fish openings, than in the campus hatchery, which was less intensively run and also used
tighter cleanliness measures (Abraham, 2018). Community usefulness marine (piped water) is the
aquatic basis for the ornamental fish kept in this research; no extra end-user water treatment, such as
ozonization,or UV radiation is used. This relatively simple aquarium system is thought to be more
vulnerable to pollution by opportunistic yeasts in marine due to the known occurrence of a high change
of fungi in blow marine (Maharachchikumbura, 2014).
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4. Conclusions

Isolates of Aeromonas niger, Aeromonas versicolor, Aeromonas terreus, Fusarium flavum, Candida
glabrata, Paracoccidioides microscopium, Paracoccidioides photiniae, Trichodina asperellum, and
Aeromonas montevideense will obtain from ill fish in this investigation (Malgundakar, 2019). Fungi
from the Geotrichum, Pestalotiopsis, Apiotrichum (Trichosporon) genera Aspergillus, and
Trichoderma, are possible opportunistic infections of fish because they create toxic compounds that can
cause diseases in animals, humans and plants. This research unambiguously demonstrates the value of
implementing state-of-the-art hatchery and upkeep systems. Constant attention must be paid to the
conditions of the feed storage facilities, the water quality, and the fish populations (Melaku, 2017). The
variety of water moulds is said to be influenced by the interplay of physical and chemical forces. The
importance of proper pond management in preventing the spread of fish illnesses cannot be overstated.
Fungal detection in water samples suggests pond pollution (Abbas & Khalaf, 2016). Accordingly, it is
important to practise appropriate pond and fish health management by providing high-quality inputs
like feed and water. In addition, routine health checks on fish can be performed (Abdel, 2017).
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