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Abstract: Freshwater catfish H. fossilis (both sexes, body weight 25-35g) were collected and acclimatized.
Microcystin was dissolved in ethanol (1 ml) and diluted with 0.6% saline to prepare the stock solution
(100png/50 ml). The experimental fish were intraperitoneally injected with Microcystin-LR (2.5 pg/25 g) at the
initiation of the experiment. Fish were sacrificed after 1, 3, 5, 10 and 15 days. Blood was collected after
sectioning of caudal peduncle and sera were separated by centrifugation at 3,500 rpm and analyzed for calcium
and inorganic phosphate levels. Corpuscles of Stannius along with the adjoining portion of kidney were
removed from the fish and fixed in aqueous Bouin’s fluid. Tissues were routinely processed in graded series of
alcohols, cleared in xylene and embedded in paraffin. Serial sections were cut at 6 pm and stained with
aldehyde fuchsin (AF) and HE stains. There is no histological change in the AF-positive cells of CS following
microcystin treatment up to day 3. AF-positive cells of corpuscles of Stannius have shown accumulation of
secretory granules up to day 5. Degeneration in AF-positive cells has been noticed on day 15. The nuclear
volume of AF-positive cells in microcystin injected specimens decreases from day 3 to day 10. However on day
15 it increases reaching close to the normal value. The nuclear volumes of AF-negative cells of CS remain
unchanged in vehicle-injected fish throughout the experiment. A significant decrease in nuclear volume of AF-
negative cells has been noticed in microcystin injected fish from day 10 to day 15.
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Introduction

In environmental water cyanobacteria
occur naturally but several factors promote
the formation of massive blooms the
enrichment of water by nutrients such as
phosphate and nitrate (eutrophication),
play a major role in the proliferation of
cyanobacteria in an aquatic system (Chorus
and Bartram, 1999).

During day time microcystin produce
oxygen by photosynthesis. The water body
becomes oxygen-depleted when water

blooming occurs due to the high density of
algae, because oxygen is consumed by the
algae themselves at night and other
microorganisms also utilize oxygen to
degrade dead algae cells (Okino, 1973).
Microcystis aerusinosa is species of
cyanobacteria (blue-green algae) that cause
water bloom. Contamination by
cyanobacterial blooms is a worldwide
problem relevant to the freshwater and
marine environment but also to the
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practice of fish farming causing serious
water pollution. Microcystin-LR these
hepatotoxins of their ability to cause acute
poisonings to those aquatic organisms,
wildlife, domestic animals, and humans that
drink algae in the water (Carmichael 1996).
The cyclic heptapeptide microcystin, first
isolated from the freshwater
cyanobacterium Microcystis aeruginosa, is a
potent hepatotoxin (Tillett el al, 2000).
Microcystin ~ into the extracellular
environment has in the past been
attributed to the death and lysis of
cyanobacterial blooms (Sivonen and Jones,
1999). Microcystin responsible for, many
exposure routes to causing death and
illness in wildlife, birds, fishes, and
livestock (Chorus, 2001 Carmichael, 2001;
Mohamed et al, 2003; Chaudhary et al.,
2015). Microccystin-LR effect to sublethal
doses has been linked to the high incidence
of certain types of liver cancer
(hepatocellular carcinoma) in several
communities in China (Yu, S. 1989).

Microcystins are a group of closely
related toxic cyclic heptapeptides secreted
by freshwater cyanobacteria (Jochimsen et
al., 1998; Carmichael et al, 2001). Among
over 80 microcystin variants found from
Microcystis, Anabaena, Oscillatoria
(Planktothrix), Nostoc and Anabaenopsis,
micorocystin- LR (MW=995.2) containing
leucine (L) and arginine (R) in position 2
the first identified microcystin-LR species
known to be most toxic (Campbell et al.,
1994; McElhiney and Lawon, 2005). The
development of rapid and sensitive
methods for the determination of MC-LR at
levels reported that World Health
Organization (WHO) [5], Microcystin-LR,
Toxin-producing cyanobacteria that are
widely distributed in freshwaters.

Many studies report that microcystins
to induce pathological changes among
salmonids and cyprinids. Moreover,
differences in sensitivity have been shown
in various fish species. Toxic effects are

found not only in the liver but also in the
kidney, gastrointestinal tract and gills
(Tencalla et al., 1994; Fischer and Dietrich,
2000; Li et al,, 2003). In the general, studies
histopathological ~and  ultrastructural
changes in various fish species acute
exposure to M. aeruginosa respects to those
seen in mammal (Zurawell et al., 2005).

Materials and Methods:
Freshwater catfish H. fossilis (both sexes,
body weight 25-35g) were collected and
acclimatized for two weeks in 250L plastic
pool during the experiment. Small mesh dip
net of soft material was used for gentle
handling of fish for experiment. Care was
taken to minimize stress to the fish. Dead
fish were removed immediately.
Microcystin was dissolved in ethanol
(1 ml) and diluted with 0.6% saline to
prepare the stock solution (100ug/50 ml).
100 fish were used in the experiment and
divided into two groups each containing 50
fish and employed as follow:

Group A: Fish from this group served as
control and injected intraperitoneally with
0.6% saline (vehicle).

Group B: The fish from this group were
intraperitoneally injected with Microcystin-
LR (2.5 pg/25 g) at the initiation of the
experiment.

Biochemical estimations

Fish were sacrificed (under slight
anesthesia with MS222) from group A and
B after 1, 3, 5, 10 and 15 days. Blood was
collected after sectioning of caudal
peduncle and sera were separated by
centrifugation at 3,500 rpm and analyzed
for calcium (calcium kit, RFCL Limited,
India) and inorganic phosphate levels
(inorganic phosphorous reagent kit, RFCL
Limited, India) and expressed as mg/100
ml.

Preparation for histological slides
Corpuscles of Stannius along with the
adjoining portion of kidney were removed
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from the fish and fixed in aqueous Bouin'’s
fluid. Tissues were routinely processed in
graded series of alcohols, cleared in xylene
and embedded in paraffin. Serial sections
were cut at 6 um and stained with aldehyde
fuchsin (AF) and HE stains.

Statistical analysis

All data were presented as the mean *
SE of six specimens and Student’s t test was
used for the determination of statistical
significance. In all studies, the experimental
group was compared with its specific time
control group.

Result
The serum calcium level in microcystin-LR
injected H. fossilis remained unchanged at
day 1. The levels indicated a progressive
decrease from day 3 to day 5 which tend to
recover from day 10 till the end of the
experiment (day 15).

There is no histological change in the
AF-positive  cells of CS following

microcystin treatment up to day 3. AF-
positive cells of corpuscles of Stannius have
shown accumulation of secretory granules
up to day 5 (Fig. 1). Degeneration in AF-
positive cells has been noticed on day 15
(Fig. 2).

Fig.1: Corpuscles of Stannius of 5 days
microcystin treated Heteropneustes fossilis showing
accumulation of secretary granules (arrows) in AF-
positive cells. AF X 500.

Fig.2: Corpuscles of Stannius of 15 days
microcystin treated Heteropneustes fossilis showing
degeneration (arrows) in AF-positive cells. AF X 500.

The nuclear volume of AF-positive
cells in microcystin injected specimens
decreases from day 3 to day 10. However
on day 15 it increases reaching close to the
normal value (Fig. 3).

The nuclear volume of AF-negative
cells of CS remain unchanged in vehicle-
injected fish throughout the experiment. A
significant decrease in nuclear volume of
AF-negative cells has been noticed in
microcystin injected fish from day 10 to day
15 (Fig. 4).
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Fig. 3:Nuclear volume of AF-positive cells of
microcystin treated Heteropneustes fossilis. Each
value represents mean * S.E. of six specimens.
Asterisk indicates significant differences (P<0.05)
from control.
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Fig. 4: Nuclear volume of AF-negative cells of
microcystin treated  Heteropneustes fossilis. Each
value represents mean = S.E. of six specimens.
Asterisk indicates significant differences (P<0.05)
from control.

Discussion

In the present study the AF-positive cells of
CS of MCLR-injected fish exhibits increased
accumulation of secretory granules and a
decrease in nuclear volume. Accumulation
of secretory granules and decrease in
nuclear volume of AF-positive cells have
been recorded earlier by few investigators
in response to exposure of fish to toxicants
(Srivastav et al, 2009b, 2010b; Mishra et
al., 2009, 2010b; Agarwal, 2013; Prasad et
al, 2014). The AF-positive cells of CS have
been reported to regulate branchial calcium
uptake in fish through secretion of
hormone i.e. stanniocalcin (a hypocalcemic
hormone) (Meats et al., 1978; Wendelaar
Bonga, 1980; Wendelaar Bonga and Pong,
1986, 1991; Pong and Pang, 1986; Srivastav
and Srivastav, 1988; Singh, 1990; Tiwari,
1993; Tseng et al, 2009; Agarwal, 2013;
Prasad et al., 2014).

The increased granulation in the AF-
positive cells of MCLR treated fish can be
explained on account of inhibition of the
hormonal release and continued
biosynthesis of stanniocalcin. Present study
derives support from the earlier reports

describing accumulation of AF-positive
granules in CS in response to
experimentally induced hypocalcemia in
teleosts kept in ambient acalcic freshwater
(Tiwari, 1993; Singh and Srivastav, 1996).
In mammals calcitonin cells (responsible
for the secretion of a hypocalcemic factor-
CT) have also been reported to accumulate
secretory granules in response to
experimentally induced hypocalcemia
(Gittes et al., 1968; Leitz and Donath, 1970;
Biddulph and Maibenco, 1972; Swarup et
al., 1980).
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