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ABSTRACT

The present investigation was conducted to evaluate the chronic toxicity of microplastics on fish,
Labeo rohita and isolation, identifications and estimation of microplastics in freshwater pond,
Gangasagar Pond, Darbhasnga. traceable clinical, anatomical (morphological) and
histopathological alterations. The data were analyzed and found that microplastic fibre (ranging
between 12 to 56/m?) were dominated followed by microplastic film (ranging between 10 to 38),
fragment (ranging between 8-22). The number of foam, beads (spherical) and coloured were
relatively low. The sources of these plastic contaminations are mainly domestic wastes, discarded
packaging materials and medical wastes. Trace of microplastics in gill chamber as well as buccal
cavity was well marked causing edematous changes. The Histopathological studies suggest that
intestine and stomach were the most affected organs in response to microplastics abuse.
Microplastics will ultimately affect the aquatic fauna of the pond adversely.
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1. INTRODUCTION

Microplastics are emerging contaminants
in the aquatic ecosystem, which cause
many harmful effects on aquatic organisms,
especially on fish. MPs are microscopic
plastic particles attend less than 5mm long in
many shapes and sizes [1,2]. MPs have
been traced to 728 fish species from different
water sources of worldwide [3]. MPs induced
fish showed several changes in behavior,
including altered feeding, swimming, weakened
predatory performance, foraging, and ventilation
[4]. MPs exposure in fish can alter the
physiology, resulted oxidative stress and
inflammation. MPs  first reached into

gastrointestinal tract and after that it may affect a
specific area entering the blood and affect
Moreover,
ingestion

and tissues.
contaminated food

several organs
microplastics

causes bioaccumulate in the human body and
exerts toxicological effects [5].

Darbhanga is a district of Bihar, due to its
richness in ponds it is called a city of ponds. The
district of Darbhanga has total area 2279 sq km.
It is situated between 25.23 to 26.27’ (North)
latitude and 85.45’ to 86.25’ (East) longitude. The
district as well as Darbhanga town is usually has
no industrial complexes. The facts highlights that
the sources of plastic contamination are mainly
domestic wastes discarded packaging materials .
The urbanization of this district increases with
population and diminishing of water bodies.
There is no solid waste treatment plant in district
and neither sewage water treatment plant. There
are four big tanks are situated at mid of
Darbhanga city, among them Gangasagar pond
is considered as more polluted with plastics
wastes (Fig. 1 and Fig. 2).

Fig. 2. Plastic debris

136



Kumari; Uttar Pradesh J. Zool., vol. 45, no. 10, pp. 135-143, 2024; Article no.UPJOZ.3459

Hence, present investigation includes isolation
and identification of microplastics from fish
culture pond of Darbhanga. Histopathological
impacts of microplastics on different organs of
fish, Labeo rohita.

2. MATERIALS AND METHODS

The present study site is Gangasagar pond,
Darbhanga (Fig. 1). The 24 sites were selected
to collect the samples of microplastics for once a
month during a period (January, 2021 to
December, 2021). Microplastics were collected
by filtering the water through SOBO aquatic filter
or alternatively, different sizes of plankton net
with variable mesh size ranging 50-300 um were
applied. Simultaneously flow meter-10-100LPH,
Ocean star Make was fixed at the net opening to
get concentration of microplastics per unit water
volume (item/gram). The collected samples were
brought to lab for extraction of microplastics
following Loder and Gerdts [6] by classic filtration
set up, and NacCl solution used, microplastics are
recovered by removing the supernatant. Another
method also used included zinc chloride solution
and sodium iodide solution [7]. Size
fractionations, visual quantification and
identification of microplastics were done. The
microplastics have been categorized on the basis

of their shape like fiber, film, foam, fragments
and beads.

The fish specimen were collected from the pond
and brought to lab and clinical morphological and
anatomical study was carried out. The organs
like gut content, gill chamber and buccopharynx
selected for anatomical analysis. The organs like
muscle, gill, stomach, intestine and pyloric caeca
were dissected for histopathological examination,
the tissues were fixed in alcoholic Bouins for 24
hrs and 5u sections were stained in H&E.

3. RESULTS

The Gangasagar pond situated at mid of
Darbhanga city (Fig. 1). The domestic and
medical wastes release into the pond (Fig. 2).
The visual quantification of microplastics in
surface samples of pond waters has been
presented (Table 1, Fig. 3). Altogether 20
samples were studied and Table 1 depicts of
visually identified samples in pond. The samples
were dominated by microplastic fibre (ranging
between 12 to 56/m3) followed by microplastic
film (ranging between 10 to 38), fragment
(ranging between 8-22). The number of foam,
beads (spherical) and coloured were relatively
low and could not be detected in many of the
samples (Table 1).

Table 1. Visual quantification of microplastics identification in surface samples of Gangasagar
Pond (January, 2021- December, 2021)

Fibre Film Foam Fragments Beads Coloured
In Per M3
1 40-43 33-37 0-2 12-14 1-2 0-2
2 47-50 5-10 1-4 6-8 1-3 3-4
3 45-47 22-27 2-5 8-10 0 1-2
4 35-43 32-36 0-1 16-18 0-2 1-3
5 42-48 18-20 1-3 16-20 0-1 0
6 50-56 22-28 0 10-13 0 1-3
7 32-36 15-20 2-4 12-15 0-1 0
8 20-25 18-21 1-2 20-24 1-3 1-2
9 40-44 11-15 1-4 12-14 4-5 2-5
10 21-27 33-38 0 16-19 0 0-2
11 30-33 21-25 2-4 20-22 1-3 0
12 40-42 32-36 0 12-14 1-3 0-2
13 21-27 21-25 2-5 16-18 0 2-4
14 40-44 32-36 1-2 14-18 2-3 3-5
15 21-27 11-15 2-6 12-15 1-2 0-3
16 22-29 6-10 0 12-17 2-4 0-1
17 33-38 8-12 2-3 7-10 0-1 0-1
18 30-32 11-15 3-6 11-14 0-2 0-2
19 10-12 9-12 0 10-13 0 0
20 13-19 6-10 1-2 16-19 0-1 0-1
Average 31.85-35.7 16.5-20.6 0.95-2.65 12.85-16.15 0.7-1.85 0.65-2.2
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The fish, Labeo rohita exposed with microplastics
were collected from the Gangasagar Pond. The
test fish were subjected to clinical inspection of
buccopharyngeal region (Fig. 4) and qill
chamber. Traces of microplastics were found
either in gill chamber or mouth (Fig. 5). At the
sites of microplastic’s particles deposition in gill
showed edematous patches (Fig. 6).

The visual quantification of microplastics in
gill chamber and gut: The finding in the wild
fish has been presented in Table 2 and Table 3.
The tables reveal trace of fibre in almost all
cases. The numbers of fibres varied between 1-
6, in several other type of microplastics were
rarely encountered. Similar was the findings in
case of gill chamber.

Histopathological changes in gill and parts of
gastrointestinal tract: The  microplastics
exposed fish groups were showed
histopathological alterations. The gill showed
clumping of gill lamellae and edematous tips
(Fig. 7). The intestine showed pathological
alterations in form of atrophy and clumping of villi
(Fig. 8). The stomach showed clear spaces in
serosa indicating atrophy (Fig. 9). No traceable
histopathological alteration could be recorded in

Fig. 3. Plankton net used for collecting case of pyloric caeca, liver, kidney and
microplastics ovary.
Table 2. Visual quantification of microplastics in gut of Labeo rohita
Fibre Film Foam Fragments Beads Coloured
In per M3
1 4 0 0 1 1 0
2 2 0 0 0 0 0
3 3 0 0 1 1 0
4 1 0 0 0 0 0
5 2 0 0 0 0 1
6 4 1 0 0 0 0
7 3 0 0 1 0 0
8 2 0 0 0 0 0
9 1 0 0 1 1 0
10 1 0 0 0 0 0
7
6 1 m Coloured
3] ® Beads
4 -
B Fragments
3 -
B Foam
2 -
B Film
1 4
M Fibre
0 -
1 2 3 4 5 6 7 8 9 10
Graph 1. Bar graph showing Visual quantification of microplastics in gut of Labeo rohita
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Table 3. Visual quantification of microplastics in gill of Labeo rohita

Fibre Film Foam Fragments Beads Coloured
In per M3
1 3 1 0 1 0 0
2 4 0 0 0 0 1
3 2 1 0 2 0 0
4 3 0 0 1 0 1
5 4 0 0 0 0 0
6 2 0 0 2 0 0
7 3 0 0 3 0 0
8 4 0 0 1 0 0
9 3 0 0 3 0 0
10 2 0 0 4 0 0
8
m Coloured
6 M Beads
4 -
m Fragments
2 -
B Foam
U -

1 2 3 456 7 8 9 10 M®Fim

Graph 2. Bar graph showing Visual quantification of microplastics in gill of Labeo rohita

Fig. 4. Showing clinical inspection of Fig. 5. Showing clinical inspection of gill
buccopharyngeal region of Labeo rohita chamber

Fig. 6. Photograph of gill of microplastics Fig. 7. Photomicrograph of T.S. of gill of
exposed fish, Labeo rohita, H&E X 150 exposed fish, Labeo rohita, H&E X 150
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Fig. 8. Photomicrograph of T.S. of intestine
of treated fish, Labeo rohita, H&E X 150

4. DISCUSSION

The sources of plastic contamination in ponds of
Darbhanga city are mainly domestic wastes and
discarded packaging materials and medical
wastes. Due to durability quality of plastics it
persists in environment and causes harmful
effects on aquatic flora and fauna [8]. These
plastic wastes degrade slowly over time under
the sun light (ultraviolet radiation) and high
temperature [9]. Such degradation process
resulted microplastics and nanoplastics [10].
Plastics in freshwater bodies are also prone to
physical and environmental degradation [11].
Microplastics in the surface of freshwater water
bodies reported by various authors of the
worldwide [12,13,14,15,16,17] has conformity
with present work.

The present method of visual shorting of
microplastics present (Table 2) in water has been
endorsed by Hidalgo- Ruz et al., [18]. Perusal of
the Table 2 suggest that the Harahi pond
presently studied was reasonably infected with
microplastics in different form/ shapes identified
as fibre, film, fragment, foam and beads and
coloured. Particle size is closely related to the
migration property of microplastics in the
environment (Charon et al.,, 2019). The size of
microplastic fractionated during present work has
also a valid rational. The size of microplastics
has been categorized following the method of
GESAMP [2].

During present investigation wild samples as
Indian major carp, Labeo rohita was selected.
Trace of microplastics is quite evident in case of
rohu in buccal cavity (Fig. 1 and gill chamber
(Fig. 2). The isolated gut analysis showed
presence of fibre and a few film/beads (Table 2).
Similar, in gill chamber average count of fibre
varied between 2-4. The present findings have
confirmed with  earlier workers reports
[19,20,21,22,23]. Angsupanich, [24] suggested

Fig. 9. Photomicrograph of T.S. of stomach
of exposed fish, Labeo rohita, H&E X 150

that the gastrointestinal tract is involved in the
accumulation of microplastics. Microplastics
ingestion in fish resulted producing obstructions
across the digestive tract and limiting feeding
owing to appetite [25,26]. Microplastics intake in
fish could induce anatomical and physiological
changes in the digestive tracts, causing dietary
and growth retardation issues in fish [27,28]. The
European sea bass show intestinal tract
alterations and impaired intestinal function
following 90-days exposure through feed pellets
[29]. In freshwater fish, microplastics have been
observed in gut and gill chamber of matket-
purchsed Nile Perch (Lates niloticus) and Nile
Tilapia (Oreochromis niloticus) [30]. Dawson et
al., [31] suggested that fish exposed to
microplastics can accumulate in organs and
tissues. The studies have also been the
conformity of present histopathological findings.

Prata [32] suggested that prolonged inflammation
and irritation caused by microplastics exposure
may induce cancer by causing DNA damage.
Another study, Chang [33] suggested that nano
plastics exposure caused oxidative stress and
persistent irritation revealed evidence of pro-
inflammatory agents, which stimulated
vasculature, that led to the creation and
development of cancers.

5. CONCLUSION

The Gangasagar pond contains a high level of
microplastic contamination in form of fibre and
film. The sources of these aquatic pollutants can
be traced back to domestic and medical wastes.
The concluding remark of present study is the
fish, Indian major carp, rohu (Labeo rohita), was
naturally exposed with microplastics (less than
5mm) reflect traceable clinical, anatomical
(morphological) and histopathological alterations.
The Histopathological studies suggest that
intestine and stomach were the most affected
organs in response to microplastics abuse. No
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detectable alterations could be marked in liver,
kidney, pyloric caeca and ovary. Microplastic can
be ingested by aquatic organisms, capable of
causing adverse effects on aquatic organisms.
Therefore, care should be taken to avoid or
reduce their discharge into the aquatic
environment.
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