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Introduction:-

Most of the important and large rivers of India in particular and world in general are highly polluted and presently
are the most exploited natural system. With the growth of industrialization many toxic and harmful substances affect
the non target organisms and cause pathological changes. Singh et al.(1990) studied environmental pollution and its
effect on aquatic organisms. Srivastava et al. (1982) reported the hisotopathological changes and accumulation
potential in the fish tissues under chromium stress. The presence of heavy metals, pesticides,other harmful
chemicals, liquid wastes and even half burnt bodies in India are producing deleterious effect on the various
biological systems of the organisms living in the water specially lymphatic system. Histopathological studies have
long been recognized to be biomarkers of stress in fish (Van der Oost, Beyer, & Vermeulen, 2003).

A wealth of literature is available on the lymphatic system of mammals but its study in fishes has far escaped the
interest of investigators. The effect of toxic substances on the spleen of fishes has not been worked out in detail.
Although some investigators like Raibeemol and Chitra (2015) reported histopathological alterations in gills, liver,
kidney and spleen of fishes, Etrophus maculatus due to the acute exposure of chlorpyrifos.

Some metals are non biodegradable and their presence in food chain may be the reason for bioaccumulation in
different organs of animals as well as in humans (Saad et al., 2012). The effect of heavy metals on activity and
enzyme kinetics on AChE of alimentary canal of Cyprinus carpio has been worked out by Tembhre and kumar
(1995). They observed the effect of copper sulphate on AChE system in the alimentary canal and also noticed many
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histopathological changes in the various parts of alimentary canal. On reviewing the literature one is stuck that very
little work has been carried out on the histopathology of the spleen of Cyprinus carpio.

In the present study attention has been paid on the histopathology of spleen caused due to the acute exposure of
Copper Sulphate.

Methodology:-

Healthy living specimens of Cyprinus carpio weighing 12 = 0.5 gm and 12 £+ 2 cm in length have been brought from
Patra fish farm, Bhopal . They were brought to the laboratory in well-aerated containers, to avoid any physical
injuries and stress to the fish.

The fishes were then screened for any pathological conditions and washed with1% KMnO, solution. The healthy
specimens were then transferred to glass aquaria (60 x 30 x 30 c¢cm) containing tap water. The fishes were
acclimatized to the laboratory conditions for almost 15 days prior to the experimentation. Fishes were fed with
artificial fish food during the period of acclimatization and feeding was stopped 24 hrs prior to acute exposure of
CuSo,; water was replaced daily by siphoning to remove waste material and debris to prevent water from being
polluted. The Physicochemical characteristics of the water were analysed as per the procedure of (APHA, 1995),
American public health association.

Copper Sulphate was obtained from Ranbaxy laboratories Itd.,India. It was a blue coloured crystalline solid with
molecular weight of 159 and was soluble in water. LCsy of CuSo, is based on the value given by Tembhre and
Kumar(1995). It was 0.12mg/l .In the present study 1/10, 1/15, and 1/20 of the 96hrs LCsy were selected as sub
lethal concentration and the fishes were exposed to each concentration for 96hrs. Eight number of fishes were kept
in aquaria for each toxicity test. A control batch corresponding to each test group was also maintained
simultaneously.

The experiments were repeated three times. Fishes were taken out, blotted dry with soft absorbent paper and
dissected to remove spleen which was then rinsed in physiological saline solution to remove debris etc. Spleens
were fixed in Bouin’s solution for 24 hrs followed by thorough washing in 70% alcohol and were kept in
90%alcohol for overnight. The blocks were prepared according to the paraffin embedding process. Serial sections
were cut 7 to 15 microns thick and ribbons were stretched on cleaned slides using Mayor’s albumin. The sections
were stained with Haematoxylin and Eosin. Microphotographs were taken by Olympus microphotograph equipment.

Results and Discussions:-

Histology:-

Fishes are the first vertebrates to have spleen. According to Roberts (2001), spleen is the only lymph-node organ in
teleost fish. It is externally covered by a capsule which is lined by a layer of cells. Spleen shows presence of
reticulocyte cells below the capsule. Interiorly, spleen is represented by red and white pulp, veins, sinusoids and
arteries.(fig 1,2 & 3). Sundaresan(2014), also reported the similar histological structures in the spleen of Tilapia
mossambica.
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FIG 1,2 &3:- Sections of spleen showing Normal architechture:Outer Capsule(OC), Red pulp (RP), White pulp
(WP),Reticulocyte(R), Hemosiderin(H) and Central Artery(CA.) H & E, 400X
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Fig 4&5:- Section of spleen trad with 1/20 concentration showir{é :Ruptured Outer Capsule(ROC), Necrotic
Eosinophils (NE), Scattered White pulp(SWP), and more Vacuolation (V) H & E, 400X.
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Fig 6&7:- Section of spleen treated with 1/10 concentration showing :Anucleated cells(AC), Plenty of
Hemosiderin(H), Degenerating White pulp(WP), and more Vacuolation (V) H & E, 400X.

Histopathology:-

The histological investigations of the spleen in teleosts is mainly focused on the compartments that are important for
the defense systems of the fishes; the lymphocytes and the macrophages (Fournie et al., 2001,Montero et al.,1999,
Schmitt and Dethloff.,2000), and alterations in this organ caused by the presence of different toxicants in the
environment (Garcia-Abiado et al., 2004).

The present histopathological studies revealed that when fishes were exposed to 1/20 of LC50 value the major
changes were noticed in the white pulp. The lymphocytes which were arranged in circular fashion around the central
artery has scattered and there was no continuity(fig.4). Garcia-Abiado et al. (2004) mentioned that the presence of
different toxicants in the environment caused alterations in fish spleen. Many vacuoles are seen in these cells. Nuclei
also became less prominent. The outer capsule was found to be ruptured (fig.5). Necrosis, anucleated cells, large
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numbers of melanomacrophage centers and vacuolization in spleen tissues are associated with the toxicity of
chlorpyrifos in the environment (Gogal et al., 1999).

When fishes were subjected to higher concentration of 1/15 then white pulp showed more degeneration. The
erythrocytes became smaller in size and more vacuoles were observed in the stroma(fig.6). Takashima(1982) also
reported that atrophy of the spleen is the common phenomenon which results in the decrease in number of
erythrocytes. Large number of ruptures are seen and more yellowish brown stained granules are visible in the stroma
of spleen showing heavy degradation of senescent erythrocytes(fig.7). Tayel et al. (2007, 2008) observed similar
histopathological changes, as the findings of present study, in spleen of Oreochromis niloticus and Claria
sgariepinus fishes.

Macrophages have been reported to digest phagocytosed erythrocytes leading to the deposition of hemosiderin with
melanomacrophages (Naigaga, 2002). Under normal physiological conditions, the amount of hemosiderin is usually
small but when large quantities are deposited they lead to a pathological condition known as hemosiderosis
(Takashima, 1982.,David and Kartheek, 2015). In the present study also the amount of hemosiderin was increased as
the concentration of CuSo4 was increased. The results of the present study of spleen hemosiderosis are in
supportive with the findings of Khan et al. (1994) who reported hemosiderosis in the spleen of Pleuronectes
americanus with a chronic content and exposure of heavy metals. Similar supportive findings were also reported by
Fayhaa Salim (2015). The toxicity of any chemical is completely dependent on the concentration of the chemical to
which an organisms is exposed (Ayoola, 2008 a&b).The present study also revealed that with the increase in dose
from 1/15 to 1/10 the major change observed was almost complete degeneration of white pulp. Vacuoles in the
stroma were much more and very large in size. R.B.Cs completely lost their shape(fig 19 & 20).

Conclusion:-

The histopathological alterations observed in the spleen of fishes are due to the acute toxic effect of Copper Sulphate
in Cyprinus carpio.The current result indicates that the heavy metal contamination definitely affect adversely to fish
organs.
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