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INTRODUCTION 

The world’s largest deltaic nation is Bangladesh 
(Mahmuda et al., 2020; Rahman et al., 2021; Tandra 

et al., 2019). Additionally, as noted by (Baroi et al., 2019; 
Islam et al., 2020; Mahmud et al., 2021) the subsector of 
fisheries and aquaculture is essential in mitigating the 
adverse effects of protein shortage. Due to Bangladesh’s 

declining natural fisheries resources and growing hu-
man population, aquaculture is becoming an increasing-
ly important technique for producing fish (Mahmud et 
al., 2021; Nasrin et al., 2021; Rahman et al., 2021; Noor 
et al., 2024). According to Mou et al. (2023) the fisheries 
sub-sector accounts for 1.24% of the country’s total export 
revenue, 26.50% of its GDP from agriculture and 3.57% 
of its GDP overall. This massive output generates a sig-
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nificant amount of foreign exchange (Biswas et al., 2021; 
Murshed et al., 2023). The utilization of various algae and 
chemicals has increased in tandem with the growth of aq-
uaculture in Bangladesh (Uddin et al., 2020; Rahman et 
al., 2022). Wetlands are priceless natural treasures. They are 
richly diverse habitats. The wetlands sustain the way of life 
and livelihood for millions of people worldwide. Wetlands 
have historically been utilized for a variety of commercial 
purposes, including forestry, fishing, hunting, agriculture, 
and recreation. The five main categories of wetlands that 
are commonly acknowledged are marine, estuarine, lacus-
trine, riverine, and palustrine, according to (Faruk et al., 
2016). The Mayur River flows through the Beel Pabla, 
a riverine wetland in the Khulna region. In Bangladesh, 
143 species of 265 freshwater fish are classified as small 
indigenous species (SIS) (Talwar et al., 1991b). Though 
64 of these species are currently threatened, 9 are severely 
endangered, 30 are endangered, and 25 are vulnerable, all 
of these species were formerly determined to be present 
in Beel water bodies (Flowra et al., 2013). However, local 
farmers have recently shown particular interest in SIS with 
high nutrient content, such as koi, shing, magur, pabda, 
gulsha, mola, etc.

Catfish species have significant commercial and aquacul-
tural importance in several Asian countries. These fish are 
considered to be particularly healthful, tasty, and delightful 
because of their low spine, low fat, and high digestion (Far-
hana, 2023). The Asian stinging catfish or fossil cat (Het-
eropneustes fossilis) is a notable air-breathing catfish that is 
commonly referred to as “shing” in the surrounding area of 
Bangladesh (Farhana, 2023). The species is well-known for 
its great flavor and market value, and it is also highly com-
mended for its nutritional and medicinal characteristics 
(Uddin et al., 2019). Bangladeshi fish farmers have been 
drawn to Mystus cavasius, often known as Gulsha, due to 
its high market value, lucrative culture, and delicious flavor 
(Rahman et al., 2021). M. cavasius, small freshwater fish, 
are very nutrient-dense. Omega-3 and omega-6 fatty acids, 
as well as vitamins and minerals, are abundant in gulsha. It 
also reduces cholesterol, heart problems, and triglyceride 
levels. Its low-fat content strengthens our immune system 
(Paul et al., 2019). 

In recent years, several native and non-native fish species—
particularly Pangas, Tilapia, Shing, Pabda, Gulsha, and 
Koi—have been effectively introduced into culture systems 
in Bangladesh (Rahman et al., 2021; Nahiduzzaman et al., 
2023). However, in natural habitats the actual scenario is 
different. Due to overexploitation, ecological changes, the 
reduction of water bodies, the use of pesticides in rice cul-
tivation, the release of chemical effluents from industrial 
plants, and hydrological changes brought on by the construc-
tion of flood control infrastructure, the fish has gradually 
become endangered in recent years (Rahman et al., 2014).

Moreover, fish population structure is directly and indi-
rectly affected by any significant changes in surface water 
quality (Svobodova et al., 2017). Delicate food organisms 
can suffer harm and even die at low pollution concentra-
tions. Thus, while fish are not directly impacted, they do 
experience some indirect consequences. The decrease in 
natural food supply or its total absence causes the fish to be 
in worse health, which a drop may follow in the generation 
of antibodies (Edward et al., 2010). This may reduce fish 
illness resistance (Edward et al.,  2010; Andrews et al., 2010). 

On the other hand, illness is one of the factors that affect 
both wild fisheries and aquaculture. Numerous diseases re-
duce the market value of fish by harming them, slowing 
down their growth, deteriorating the quality of their meat, 
and even killing those (Uddin et al., 2019). The primary 
reasons for the disturbance of the natural ecological habi-
tat of aquatic fauna, which might result in fish disease, are 
the unregulated use of pesticides, herbicides, and inorganic 
fertilizers in agriculture as well as industrial discharge and 
sewage (Mustafa et al., 2024). Disease outbreaks in fish, 
both in captivity and in the wild, are believed to be mainly 
brought on by ecological imbalances, vulnerable hosts, and 
the presence of aggressive pathogens (Marma et al., 2016). 
Fish raised and wild alike are susceptible to a range of dis-
eases at different periods of the year (Uddin et al., 2019). 
The illness has become a serious problem for Bangladesh’s 
output of both farmed and wild fish (Rahman et al., 1996). 
Disease outbreaks are more likely to affect snakeheads and 
catfish on flood plains and closed water reservoirs (Hos-
sain and Mazid, 1995). The most common symptoms of 
the sickness include bleeding, necrosis, pyknosis, hypertro-
phy, gill damage, and other abnormalities (Ahmed et al., 
2004). The quality of the water that fish live in can have 
an impact on their growth and production (Dinda et al., 
2023). Histological changes have been extensively used in 
many studies to investigate a range of human and animal 
illnesses and evaluate the effects of chemical pollutants on 
fish tissue. Furthermore, histology is quite beneficial since 
it can precisely determine the physiological state of fish at 
any particular time (Dinda et al., 2023). From the above 
discussion, this research is the first step in determining 
the catfish’s health and monitoring the water quality from 
where they belong. It will help further research on catfish, 
SIS, invasive species, and the biodiversity of Beel Pabla. 

MATERIALS AND METHODS

Study Area
The study consisted of both field and laboratory investi-
gations. The field study was conducted in Beel Pabla and 
four different fish markets adjacent to the Beel area (Dhai-
ga Bazar, Arongghata Bazar, Mostofa’r Bazar, Uttar Beel 
Pablo Bazar, and all the sampling stations are beside those 
Bazars) showed in (Figure 1).
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Figure 1: A map of the beel pabla showing the data 
collection area.

Data Collection Method
Data was collected through the questionnaire interview 
with 25 fish farmers and 10 fish sellers at a randomly se-
lected system. A set of questionnaires was prepared. The 
questionnaire focused mainly on the abundance and health 
status of H. fossilis and M. cavasius. For the questionnaire 
interview, a set of questionnaires was developed composed 
of open-form questions. The data was collected at 60-day 
intervals. 

Figure 2: A) H. fossilis from Beel Pabla in January had 
many whitish lesions on an anterior portion of the body 
and an ulcer near the pectoral fin. B) H. fossilis in June 
having whitish patches of the body and loss of mucus. C) 
M. cavasius in January had a reddish lesion near the dorsal 
fin, a severe ulcer, and reddish color near the anus. D) M. 
cavasius in June had a swollen abdomen and loss of mucus.

Sample Collection for Health Check
Fish were collected in live conditions. Using the naked eye, 
the physical symptoms of the fish were examined to iden-
tify any wounds, illnesses, or strange body abnormalities 
(Figure 2). Samples of the gills and liver were removed for 

histological analysis using forceps and a sharp scalpel. Fol-
lowing fish dissection, a portion of the liver was removed to 
be examined, and the gills were removed to be examined. 

Assessment of Water Quality Parameters
Using a Celsius thermometer, the Backpack Lab Marine 
Science Educational Test Kit (Model: HI 3899 BP) was 
utilized to assess salinity, pH, dissolved oxygen, tempera-
ture, ammonia, and nitrite levels. These analyses were car-
ried out every ten days between 10:00 AM and 12:00 noon 
during the study period.

Methods of Histopathological Test
Using a sharp scalpel and forceps, samples of the liver 
and gills were taken for histological examination. Using 
a sterile scalpel and forceps, samples were collected and 
then preserved in 10% buffered formalin. The size of the 
samples was 1 cm3. The preserved samples were taken out 
and trimmed with a scalpel. Trimmed samples were placed 
separately in perforated plastic holders and covered by per-
forated steel covers. Labeling was made with a dark pencil 
(2B) on perforated plastic holders. The samples were then 
arranged in a steel rack and processed through an auto-
matic tissue processor (SHANDON, CITADEL 1000) 
for dehydration, clearing, and infiltration. The samples 
were then embedded with melted wax, a steel mold, and 
a perforated plastic holder. Proper care was taken for the 
placement and orientation of stomach and intestine sam-
ples in the steel molds during the embedding period. After 
the embedding period, the paraffin blocks were placed on 
a table to solidify. The blocks were then placed in a refrig-
erator for half an hour, and the steel molds were then sep-
arated from the paraffin blocks. Trimming was done from 
the side and surface of the blocks with the help of a scalpel 
and a microtome machine (Leica JUNG RM 2035), re-
spectively. The blocks were then washed with tap water and 
distilled water repeatedly. Before the final section, sample 
blocks were taken and placed in a deep freeze for at least 
30 minutes. The blocks were then sectioned at a thickness 
of 5 micrometers by using the microtome machine. The 
ribbons with sections were placed in a water bath (electric 
thermal, mountain bath) at a temperature of 40 °C. Suita-
ble sections were selected and separated from the ribbons, 
which were finally picked up over glass slides. The sections 
were then stained with hematoxylin and eosin (H and E) 
stains, proceeding through various chemicals of different 
concentrations and time schedules. After staining, the 
sections were mounted with Canada balsam and covered 
with coverslips. The prepared sections were kept over a flat 
surface for 8–10 hours to fix the coverslips permanently 
and then examined under a compound microscope. Pho-
tomicrographs of the stained sections were taken using a 
photomicroscope (Novex, Holland). The author used mag-
nification from 100x to 125x. However, we chose 120x for 
a better shot of the specimen. 
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Table 1: Water quality parameter (WQP) of wet and dry season of beel pabla waterbody. 
WQP Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Temperature
Average 16.17e 22.18d 31.59b 36.00a 37.40a 31.90b 29.73b 28.61bc 27.64c 28.03bc 22.53d 17.80e
SD 1.88 1.25 2.07 0.83 1.42 1.36 1.54 0.59 2.37 1.01 2.23 1.98
Ph
Average 7.83b 7.99a 7.92b 7.99a 7.85b 8.10a 7.95b 8.00a 8.63a 8.40a 7.80b 5.95c
SD 1.46 0.78 0.63 0.22 0.88 0.69 1.13 0.18 0.51 0.65 0.69 0.24
Dissolve Oxygen
Average 1.59d 1.66c 1.73c 1.95b 2.27a 2.18a 2.40a 2.32a 2.00b 1.97b 1.64c 1.61d
SD 0.48 0.30 0.45 0.06 0.46 0.22 0.29 0.65 0.54 0.35 0.33 0.43
Phosphate
Average 8.50c 10.67b 10.40b 11.50b 12.63a 10.83b 13.30a 6.00d 5.47d 7.58c 8.97c 8.00c
SD 0.26 1.45 0.85 1.51 0.57 1.10 0.54 0.10 0.59 1.59 0.50 0.90
Ammonia
Average 0.63c 0.65c 0.75b 0.80b 0.60c 0.92a 0.43e 0.33e 0.40e 0.58c 0.50d 0.53d
SD 0.15 0.13 0.15 0.05 0.04 0.06 0.32 0.15 0.30 0.38 0.40 0.31

The small letters a-e indicated a significant difference among different months.

Data Analysis
The information gathered throughout the experiment was 
entered and stored on a computer. The experiment’s data 
was analyzed using Microsoft Office XL 2010. All the 
analyses were carried out by one-way analysis of variance 
(ANOVA). All the data are expressed as mean standard 
deviation (SD) the means at a 5% level of significance.

RESULTS AND DISCUSSION

Water Quality Fom Beel Pabla During Wet 
and Dry Seasons
Successful aquaculture operations require high-quality 
water, as water quality factors (temperature, DO, and pH) 
directly impact the health, growth, and feed utilization of 
farmed fish (Karim et al., 2022). The lowest recorded aver-
age temperature in January was 16.15 °C, and the highest 
recorded average temperature in May was 37.48 °C. In the 
wet and dry seasons, the average temperature was 32.35 °C 
and 22.75 °C, respectively (Table 1). The average tempera-
ture in the Mayur River of Beel Pabla was 22.59°C during 
the dry season and 31.65 °C during the wet season, accord-
ing to Hashan and Moniruzzaman (2022). The months with 
the highest temperatures align with the period of rainfall 
(April–September), whereas the winter season (Decem-
ber–February) is characterized by lower temperatures and 
less precipitation, as reported by the climate knowledge 
portal, in Bangladesh (Bal et al., 2021). April to October 
has been taken as the wet season and November to March 
as the dry season (Hashan and Moniruzzaman, 2022). The 
lowest recorded temperature, however, was 17 °C in Janu-
ary. According to Akter et al. (2009) the winter tempera-
tures at Kailla Beel, Mymensingh, were lower. The results 

of the current experiment and Alim (2005) measurements 
of the water’s temperature ranged from 17.30 to 33.50 °C, 
which were nearly identical. Caesar et al. (2021) stated that 
a temperature range of 23 to 30 degrees Celsius is appro-
priate for catfish cultivation; beyond this range, processing 
efficiency can be reduced, which raises the toxicity of an 
aquatic organism pollutant. The average pH values during 
the wet and dry seasons were 8.44 and 7.80 respectively. 
Similar results were shown by Hashan and Moniruzzaman 
(2022), with an average pH of 7.44 in the wet season and 
7.40 in the dry season, respectively. This study’s pH range 
falls between 6.0 and 8.5, which is the range in which trop-
ical fish species can be cultured. Fresh water with a pH 
between 6.5 and 9.0 at dawn is ideal for fish productivity 
(Chhatawal, 1998). According to Gosh (2006), Thai shar-
puti and silver carp on a private fish farm in Mymensingh 
were impacted (both clinically and histologically) in De-
cember and January, when the pH was at its lowest point 
(6.5). To perform functions like swimming, growth, and 
reproduction, aquatic creatures require oxygen to burn 
their fuel, which is food, and vice versa. Thus, the cycle of 
activity, feed conversion, and growth rate of aquatic organ-
isms are determined by the availability of oxygen (Caesar 
et al., 2021). Limiting oxygen can cause cellular respiration 
to become dysregulated, which can then cause major issues 
with mitochondrial ATP synthesis (oxidative phosphoryl-
ation). These oxygen-limiting circumstances also increase 
the generation of free radicals formed from oxygen, which 
is referred to as Reactive Oxygen Species (ROS) (Bal et al., 
2022b). The highest average dissolved oxygen (DO) was 
2.40 mg/l in July, and the lowest average was 1.59 mg/l in 
January. Good growth of flora and animals is favored by 
dissolved oxygen concentrations of more than 5.00 mg/l 
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Table 2: Histopathology of different organs of fishes from beel pabla of different seasons.
Research station Fish Species  Organs Winter season Summer season Rainy season
Beel Pabla Heteropneustes 

fossilis
Skin muscle ‘e’ lost, ‘d’ with ‘h’, ‘n’ 

and ‘v’ 
‘e’ normal, ‘d’ split, ‘n’, ‘h’ 
and ‘v’

‘e’ and ‘d’ almost Normal

Gill ‘gl’ missing, ‘hy’ and ‘v’ ‘gl’ missing Almost normal
Liver ‘h’, ‘n’ and ‘v’ Almost normal Mild ‘v’

Mystus cavasius Skin muscle ‘e’ partly lost, ‘d’ and ‘m’ 
with ‘n’, ‘v’

‘e’ and ‘d’ are almost nor-
mal except for having ‘v’

‘e’ lost and ‘d’ separated from 
‘m’ with ‘v’

Gill ‘gl’ missing, ‘hy’ and ‘n’ Almost normal Normal with ‘h’
Liver ‘v’ Almost normal More or less normal with ‘h’

Abbreviations: e: epidermis; d: dermis; h: haemorrhage; n: necrosis; gl: gill lamellar, Hy: hypertrophy; v: vaccums and 
m: muscle.

(Das, 2000). The dissolved oxygen concentrations in See-
tadwar Lake (Tewari and Mishra, 2005; Rawat and Shar-
ma, 2005; Surve et al., 2005) varied from 3.41 to 6.21 mg/l. 
According to Hashan and Moniruzzaman (2022), the 
highest average DO was 2.40 mg/l in July 2019 and the 
lowest average was 1.53 mg/l in January 2020. DoE (De-
partment of Environment, Bangladesh) states the line that 
the DO limit should exceed 5 mg/l. Because of dilution, 
the average DO rises slightly from 1.54 to 2.55 mg/l dur-
ing the wet season. However, the state that the intensive 
lower DO value is caused mainly by the peak level value 
of BOD (Biological Oxygen Demand) stated by Hashan 
and Moniruzzaman (2022). Between March and July, the 
levels are significantly higher, with minor oscillations in 
the middle of the year. Consequently, eutrophication oc-
curred across Bel Pabla’s waterbodies. An increased phos-
phate level in the waterbody can also be caused by sew-
age discharges, runoff, and fertilizer application in nearby 
croplands. Phosphate in Mayur River water ranged from 
5.51 to 12.64 mg/l; average readings for the dry and rainy 
seasons were 8.61 and 8.85, respectively. The standard limit 
is 0.6 and 6 mg/l, respectively, for surface water, according 
to the DoE and the EPA (Hashan and Moniruzzaman, 
2022). The wintertime maximum ammonia readings from 
Pabla Beel were 0.9 ppm, while the lowest reading was 
0.3 ppm. According to Akter et al. (2009), wintertime saw 
higher ammonia levels. According to Ahmed et al. (2009), 
wintertime observations of higher ammonia values, low-
er temperature values, and dissolved oxygen (DO) values 
may contribute to a rise in fish disease incidence. Ammo-
nia levels varied; according to Lianthuamluaia et al. (2013), 
the lowest value was 0.026 mg/L recorded in August 2012, 
while the highest value was 0.182 mg/L recorded in Jan-
uary 2013. The author states that the elevated ammonia 
levels observed in winter may be attributed to the decom-
position of organic matter that has accumulated from the 
catchment area during the rainy seasons. 

According to Ahmed et al. (2009), seasonal variations in 
water quality indicators, including pH, temperature, dis-
solved oxygen, total alkalinity, total hardness, and ammo-

nia, are crucial for the growth of pathogens that cause dis-
ease in fish. According to Hossain and Paul (1993), fish 
with weak immune systems might gradually become more 
ill-prone in colder climates. According to Barua (1994), at 
least 31 fish species have been impacted by EUS in Bang-
ladesh; the fish species most significantly impacted dur-
ing the winter months are Channa, Puntius, Mystus, and 
Mastacembelus. The majority of ailments, according to the 
water bodies that envelop living beings, mostly happen in 
the winter. Both the water level and quality declined dra-
matically over this period. Fish in January and February 
showed significant clinical symptoms. H. fossilis was re-
ported to exhibit a weak body, physical abnormalities, mu-
cus loss, numerous whitish and reddish lesions, and ulcers 
throughout this time (Uddin et al., 2019). Severe reddish 
lesions and mild injury were observed at various parts of 
the body from M. cavasius in January, and abrasion and 
white spots were found from fish in February at different 
culture ponds. While normal, healthy M. cavasius was ob-
served in April (Uddin et al., 2020). Khalil et al. (2014) ob-
served that the maximum numbers of parasites were col-
lected from the host species in January and the minimum 
in February. However, from the above discussion, it can 
be assumed that the winter period is critical for both cul-
ture and capture fisheries due to water pollution, climate 
change, parasites, and bacterial infestation. 

Seasonally Clinical and Histological 
Observations of H. fossilis and M. cavasius
In the case of H. fossilis weak body, many whitish lesions on 
an anterior portion of the body and an ulcer near the pec-
toral fin were observed in the winter season (Table 2). In 
the case of M. cavasius, a reddish lesion near the dorsal fin, 
a severe ulcer, and a reddish color near the anus were found 
in the winter season (Table 2). In the case of H. fossilis, a 
rough body with almost no mucus and whitish lesions was 
recorded in the summer. In the case of M. cavasius, healthy 
and normal appearances were observed in the summer. 
Clinically, H. fossilis had whitish patches of the body and a 
loss of mucus. During the winter season, the fish exhibited 
histopathological changes in the skin and muscle (Figure 
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3 and 4), including epidermal loss, hemorrhaging, necrosis, 
and the presence of vacuoles. Gill pathology in both H. 
fossilis (Figure 5) M. cavasius (Figure 6) showed lamellar 
damage, hypertrophy, vacuoles, hemorrhaging, and necro-
sis during winter. The liver also displayed signs of hemor-
rhaging, vacuoles, and necrosis in colder months. 

Figure 3: (A)Section of skin and muscle of H. fossilis in 
January having epidermis lost ( ), dermis with hemorrhage 
(h), necrosis (n), vacuums (v), and muscle also necrosis 
(n) with wide vacuums (v). (B)Cross-section of skin and 
muscle of H. fossilis having epidermis partly missing ( ), 
dermis with necrosis (n) and hemorrhage (h), and muscle 
had wide vacuums (v) in January. (C)Photomicrograph of 
skin and muscle of H. fossilis in April showing epidermis 
normal, dermis split and necrosis (n) with hemorrhage (h), 
vacuums (v). (D)Section of skin and muscle of H. fossilis 
with epidermis and dermis almost normal in April. (E)
Cross-section of skin and muscle of H. fossilis in June 
having epidermis and dermis almost normal and muscle 
with vacuums (v). (F)Photomicrograph of skin and muscle 
of H. fossilis in June with epidermis partly lost, dermis 
separated from muscle. H and E × 120.

In contrast, during the summer, the fish organs appeared 
nearly normal, with only mild pathological alterations ob-
served during the rainy season (Figure 7 and 8). Alam et 
al. (2020) reported that loss of balance, skin lesions, mucus 
discharge, hemorrhages, body and tail erosion, congestion, 
and enlargement with hemorrhage of the internal organs, 
such as the abdomen and body cavity, are clinical signs of 
a diseased catfish. In the case of M. cavasius, a swollen ab-
domen and loss of mucus were found in the rainy season. 
However, mild lesions near the adipose fin and reduced 
mucus were observed in the rainy season. In December 
and January, C. striatus from the BAU fish pond exhibited 
rough skin, scale loss, and deep white lesions all over its 

body, according to Ahmed et al. (2012). 

Figure 4: (A)Section of skin and muscle of Mystus 
cavasius in January showing epidermis totally and dermis 
partly lost ( ), muscle with necrosis (n), vacuums (v), and 
hemorrhage (h). (B)Cross-section of skin and muscle of 
Mystus cavasius in January with epidermis lost ( ), dermis 
normal, and muscle with necrosis (n) and vacuums (v). (C)
Photomicrograph of skin and muscle of Mystus cavasius in 
April having epidermis and dermis almost normal except 
vacuums (v) and necrosis (n). (D)Section of skin and muscle 
of Mystus cavasius with epidermis and dermis almost 
normal except vacuums (v) and necrosis (n) in April. (E)
Cross-section of skin and muscle of Mystus cavasius in June 
having epidermis lost ( ), dermis separated from muscle 
with vacuums (v), and necrosis (n). (F)Photomicrograph of 
skin and muscle of Mystus cavasius in June with epidermis 
totally and dermis partly lost ( ). H and E × 120.

According to Hossain et al. (2009), fish that had winter-
time were afflicted by deep dermal ulcers, rough skin, body 
discoloration, and scale loss. However, in December and 
January, the fish displayed reddish lesions, dark or faded 
color, and decreased mucus on the exterior. H. fossilis and 
M. cavasius appeared nearly typical in both marketplac-
es during the summer. Ahmed et al. (2004) investigated 
three small native fish species using clinical, parasitologi-
cal, and histopathological findings. They discovered that a 
large number of the fish were impacted between December 
and January. Fish were clinically determined to be less af-
fected in February and March, according to Chakma et al. 
(2002). Numerous authors, including Ahmed et al. (2004) 
and Ahmed et al. (2009), found similar findings. According 
to Akter et al. (2009), in April and May, the skin and mus-
cular structure of A. testudineus were nearly normal. Except 
for a few vacuums and bleeding in every fish on both farms 
in February and March, the epidermis and dermis near-
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ly recovered to normal. In March, skin and muscle recov-
ered to nearly normal structure, according to Ahmed et al. 
(2009). Autumn brings with it relatively fewer pathological 
alterations, except for the epidermis and dermis, which ar-
range them essentially regularly. However, in all the species 
under investigation, necrotic muscles and vacuums were 
seen in September and October. September and October 
showed partial loss of epidermis, necrosis in the muscles, 
and hemorrhage. 

Figure 5: (A) Section of the gill of H. fossilis in January 
had lamellar missing ( ), hypertrophy (hy), and vacuums 
(v). (B)Cross-section of the gill of H. fossilis with 
hemorrhage (h), necrosis (n), and vacuums (v) in January. 
(C)Photomicrograph of the gill of H. fossilis in April with 
lamellar missing ( ). (D)Section of the gill of H. fossilis in 
April with almost normal structure. (E)Cross-section of the 
gill of H. fossilis in June had almost normal structure except 
lamellar missing. (F)Photomicrograph of the gill of H. 
fossilis in June with few lamellar missing ( ) H and E × 120. 

According to Uddin et al. (2019), the frequent pathology 
of H. fossilis gills in January and February included hyper-
trophy of the epithelium with partially absent primary and 
secondary gill lamellae, the presence of parasites, necrosis, 
and clubbing of secondary gill lamellae. Cyst and lamellar 
missing were noticed in the gill of M. cavasius in January, 
whereas almost normal gill was found in fish in April (Ud-
din et al., 2020). The liver of H. fossilis was severely affect-
ed in January and February from the investigated farms 
compared with March and April observed by Uddin et al. 
(2019). Akter (2006) observed vacuoles, hepatic necrosis, 
fungal granuloma, and pyknotic cells in the liver of H. fos-
silis and M. tengara. Uddin et al. (2020) reported that the 
liver of M. cavasius from different cultured ponds had se-

vere necrosis, vacuums, and hemorrhages in all the inves-
tigated fish farms during January and February. Khatun et 
al. (2011) also reported similar findings. According to re-
search findings by Ahmed et al. (2012), vacuums, melano-
cytes, and protozoan cysts were discovered in the skin and 
muscles of large carp in November. Hossain et al. (2009) 
also noted that in certain tiny native species, the dermis 
was partially destroyed and the muscle and dermis were 
badly necrotic during the winter. 

Figure 6: (A) Section of the gill of Mystus cavasius in 
January showing lamellar missing ( ), hypertrophy (hy), and 
necrosis (n). (B)Cross-section of the gill of Mystus cavasius 
with lamellar missing ( ) and hemorrhage (h) in January. 
(C)Photomicrograph of an almost normal gill of Mystus 
cavasius in April. (D)Section of the gill of Mystus cavasius 
in April has lamellar missing. (E)A cross-section of the gill 
of Mystus cavasius in June showed a normal structure with 
hemorrhage. (F)Photomicrograph of an almost normal gill 
of Mystus cavasius in June. H and E × 120.

According to Ahmed et al. (2010), A. testudineus showed 
signs of necrosis, bleeding, fungal hyphae, and partial loss 
of the epidermis and dermis in December and January. 
Ahmed et al. (2012) reported that in O. niloticus, the sec-
ondary gill lamellae were lost in December and January, 
along with gill hypertrophy, hyperplasia, clubbing, and 
bleeding in the primary gill lamellae. According to the 
research results of Ahmed et al. (2012), throughout De-
cember and January, A. testudineus from two distinct farms 
in the Mymensingh area showed signs of hypertrophy, 
hyperplasia, and necrosis. It is reported by Karim et al. 
(2022) that due to exposure to pollutants, histopathologi-
cal changes like hemorrhage, nuclear alteration, hyperpla-
sia and hypertrophy, necrosis, pyknosis, vacuole, and lipid 
droplets were seen in the livers of catfish.
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Figure 7: (A) Section of liver of H. fossilis in January 
having haemorrhage (h), necrosis (n), and vacuums (v). (B)
Cross-section of liver of H. fossilis with necrosis (n) and 
vacuums (v) in January. (C)Photomicrograph of almost 
normal liver of H. fossilis in April from. (D)Section of liver 
of H. fossilis in April showing almost normal structure. (E)
Cross-section of liver of H. fossilis with mild vacuums (v) 
in June. (F)Photomicrograph of liver of H. fossilis in June 
having necrosis (n) and vacuums (v). H and E × 120.

Figure 8: (A)Section of liver of Mystus cavasius in January 
having vacuums (v). (B)Cross-section of liver of Mystus 
cavasius with necrosis (n) and vacuums (v) in January. 
(C)Photomicrograph of liver of Mystus cavasius in April 

showing almost normal structure. (D)Section of liver 
of Mystus cavasius in April having more or less normal 
with vacuums (v). (E)A cross-section of the liver of 
Mystus cavasius in June showed more or less normal with 
hemorrhage (h). (F)Photomicrograph of almost normal 
liver of Mystus cavasius in June. H and E × 120.

CONCLUSIONS AND 
RECOMMENDATIONS

The country faces a serious threat from biodiversity loss, 
particularly the decline in species diversity, and the num-
ber of native fish species in various inland water bodies 
is decreasing each year. Current study suggests that fish 
are more affected during the colder months of January 
and February, both clinically and histopathologically, with 
most fish appearing healthy in March and April. Since 
fish are particularly vulnerable to unfavorable ambient 
temperatures and other biological factors during winter, 
extra caution is necessary. Stricter safety measures should 
be implemented in winter to prevent infections. Further 
research is needed to improve the health status of species 
such as shing (H. fossilis) and gulsha (M. cavasius) and re-
duce the risk of disease. Collaboration between the public 
and private sectors is essential for conserving this valuable 
wetland. Additionally, stocking high-quality fry of native 
species and ensuring proper waste disposal could enhance 
the number and diversity of healthy fish in Beel Pabla’s 
waterbody. 
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