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Abstract:

Freshwater bivalve, Lamellidens marginalis exposed to 3.5ppm, 2.5ppm, 1.8ppm and 1.0ppm LCso
concentration at 24 to 96 hrs of periods of intervals. In experimental digestive tubules, channels, and connective
tissue of the gland various changes were recorded. Something degenerative changes observed in control groups
of bivalves. From this study we concluded that toxicity of TBTCL was responsible for histological changes in
freshwater bivalve, Lamellidens marginalis.
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INTRODUCTION:

All metals are, however, toxic to aquatic organisms when present at elevated level, causing direct or
indirect effects such as histological damage, or a reduction in the survival, growth and reproduction of the
species it influences (Heath, 1987). Biomarkers are important tools in the detection of various stresses in
aquatic species. Stresses may include chemicals, metals and other environmental pollutants. Biomarkers are
indicators that can be used to assess the effects of these disturbances (world health organization, Geneva 1993).

The majority of environmental organotin pollution is from biocidal antifouling paints that reach TBT to
protect ship hulls from algal and mollusc growth. Nevertheless, organotins enter both freshwater and marine
environments through treated woods, run-off from landfill, sewage and industrial discharges (Fent, 1996;
O'Halloran et al., 1998a). Once in the aquatic environment, they are bioaccumulated and biomagnified by
aquatic invertebrates and vertebrates and can reach extremely high levels in the tissues of these organisms
(Focardi et al., 1999; Tsudaet al., 1988).

TBT affects the O. gigas was first noticed by Alzieu and Heral, (1984). Bruno and Ellis, (1988)
observed histopathological changes in different tissues of Atlantic salmon, Salmo salar,, attributed to use of
tributyltin antifoulant. Sarojini et al., (1989) worked on histological changes in gills and ovary of prawn, C.
rajadhari exposed to TBTO.

Lipofuscin granules are being used as a biomarker of cellular stress in association with lysosomal
alterations in the digestive gland of bivalves, and have proved to be an efficient biomarker (Au, 2004; Zorita et
al., 2006). The digestive cells of the tubules are primary organ of endocytic absorption and intracellular
digestion. In gastropods and bivalves; the digestive gland is the major site of heavy metal storage (Simkiss and
Moson., 1983, Pozzi and Merlini, 1977). Reduction in epithelial thickness of the digestive gland of gastropods
and bivalves was proposed by some authors as indicator of environmental quality assessment (Tripp et al.,
1984, Marigomezet al., 1990). Usheva et al.,(2006) worked on histopathology of the digestive gland of bivalve
molluscs, C. grayanus.Kharat, (2007) observed the changes in digestive gland of freshwater prawn,
Macrobrachiumkistnensis exposed to organotin tributyltin chloride. Songyot et al., (2016): observed
Histopathologically changes due to the effects of pulp and paper mill effluent on the digestive glands of river
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snail, Filopaludina martensi. Ustina et al., (2018) worked on Histological and ultrastructural alternations in the
digestive gland of the Egyptian slug, Limax maximus treated with botanic molluscicidal thymol.

Bivalves are filter-feeders and thus uptake heavy elements not only from food and water but also from
ingestion of inorganic particulate materials (Ei-Sikaily et al., 2004). Moreover, they have been well established
as bioindicators for monitoring the concentration of heavy trace metals in many areas in the world (Neuberger-
Cywiak et al., 2003).There is paucity of literature available on the histopathological effect of tributyltin
compounds on the freshwater bivalve species, vital tissues digestive gland.Thus in the present investigation
attempt has been made to study the effect of tributyltin chloride in digestive glands of freshwater bivalve, L.
marginalisexposed up to 96hrs. in summer.

MATERIAL AND METHODS:

The freshwater bivalves, Lamellidens marginalis were collected from the Godavari river at Paithan. The
site of the collection is 45Km. away from Aurangabad city, of Maharashtra state. They were collected and
acclimatize to laboratory conditions, they were kept in a plastic troughs containing water and acclimatize to
laboratory condition for 3 to 4 days. 1ppm stock solution of tributyltin chloride was prepared in acetone
Laughlin et al., (1983). After the acclimatization, healthy medium sized bivalves were selected for experiments.

For each experiment 10 animals of approximately similar size were exposed.In summer the LC50 values
for 24, 48, 72 and 96 hoursfound to be 3.5ppm, 2.5ppm, 1.8ppm and 1.0 ppmrespectively. Bivalves in each
experimental group were sacrificed and their tissues digestive glands were dissected out from control and
experimental bivalves.Tissues were fixed in Bouins hollande. After fixation tissues were washed in running tap
water, so as to remove the Bouins hollande from tissues. The washed tissues were dehydrated in different
grades of alcohol (from 30% to absolute alcohol). The cleared tissues were embedded in paraffin wax (58 to
60°c) and blocks were prepared.

Blocks of the tissues were treamed and serial sections of 8u thickness were cut with the help of
microtome. Sections were spread properly on the slides, and were stained with Mallory’s triple stain. The
stained sections were examined under light microscope for histological effect of tributyltin chloride.

OBSERVATIONS AND RESULTS:

The freshwater bivalve, Lamellidens marginalis were exposed to acute concentrations of organotin
tributyltin chloride up to 96hours to observe the histological changes in digestive glands.
Histopathological changes of hepatopancreas in summer season:

In summer, the digestive gland in bivalves belonging to control group showed few degenerative changes
indicated by loss of cytoplasmic density of secretory and digestive cells. Digestive diverticula’s were flattened
and some digestive tubules line by strong basophilic cells. Decrease in height of epithelial digestive
diverticula’s(Plate-1. fig-1).

The L. marginaliswere exposed to tributyltin chloride in summer at 3.5ppm, 2.5ppm, 1.8ppm and
1.0ppm for 24, 48 72 and 96 hours respectively. Results were compared with control group and illustrated
histopathological changes

The basement membrane ruptured and necrosis was observed in both the type of cells which were
mostly detached from basement membrane. Picnoid nuclei were observed and few were released from the cells.
The high vacuolization and necrosis were observed in the epithelial wall of digestive diverticula. Cuboidal cell
present in large unstained empty vacuoles and dilated lumen. Degenerative changes were indicated by loss of
cytoplasmic density and vacuolization in all types of cells. Advanced necrotic changes were evident in 96hours
exposure (Plate-1. fig-2, 3, 4 and 5).
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PLATE - 01

Histological changes in digestive gland due to tributyltin chloride (TBTCI) stress in
Lamellidensmarginalisduring summer season.

Fig. 1- Control

Fig. 2 - Experimental (24Hrs.)

Fig. 3 - Experimental (48HTrs.)

Fig. 4 - Experimental (72Hrs.)

Fig. 5 - Experimental (96HTrs.)

CT = Connective tissue
DC = Digestive cell

SC = Secretory cell

A = Amoebocytes

W = Wall of the tubule
L = Lumen of the tubule

DW = Degenerative wall of the tubule
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DISCUSSION AND CONCLUSION:

L. marginalis were exposed to tributyltin chloride in summer at 3.5ppm, 2.5ppm, 1.8ppm and 1.0 ppm
for 24, 48, 72 and 96 hours respectively. Severity of damage was found to be more in 96hours,as compare to 72,
48, 24hours exposures.

In the present study, it is revealed that the initial impact of the antifouling organometallic compounds
exposed for 24hours is less when compared with other exposure periods. The 48 hours exposure to TBT shows
that damage caused is at a higher rate to the tissue structure as it metabolizes into the tissues. After 72 hours
exposure the damage is still there and not so high which might be due to the adaptation of the tissues to the
pollutant and development of resistance to some extent. At 96 hours exposure the damage was increased which
may be due to the lost of resistance of power of the tissues. This may be either due to the defense mechanism of
cell becoming weak, or due to the high accumulation of the pollutant. The degree of toxic effect depends mainly
on levels of pollutant and metabolites in the target tissues. The effect of tributyltin chloride may be highest,
because obviously high temp in summer, decreasein oxygen content, low food availability and in this situation
toxicity of tributyltin chloride is very high.

Although the observed histopathological changes can not be linked with the relatively high mortalities

observed during exposure and probably due to spawning, their severity appears to be both dose and time
dependent. Furthermore, the data acquired suggest that poisoning results from different mechanisms. Although
there are few studies devoted to histopathological effects of pollutants in molluscan species, digestive
diverticula’s modifications such as intensive fragmentation, vacuolization, epithelial thinning have been noted
(Tripp et al., 1984; Couch, 1984; Rasmussen et al., 1985). Such modifications could be considered as a general
molluscan response to stress (Moore et al., 1979; Lowe et al., 1981) and have been interpreted as a
physiological survival mechanism of bivalves subjected to stress (Moore et al., 1979; Henry, 1987). Kharat,
(2007) observed the changes in digestive gland of freshwater prawn, Macrobrachiumkistnensis, there was
reduced the size of lumen, less secretory globules compare to control and epithelial lining ruptured, after
exposure to tributyltin chloride.
Kumar et al., (2011): showed alterations indicate hyperactivity reactions of the hepatopancreas in fresh water
mussels to combat the stress of dimethoate exposure. Impact of mercury on hepatopancreas of fresh water
bivalve, Lamellidens marginalis showed swelling of the tubules, which was distinct from the connective tissue
observed by Suryawanshi et al., (2020). Sheikh Yasmeen and U.H. Mane, (2013) repoted in Control group
large number of amoebocytes in interlobular connective tissue. Destruction of digestive secretory cells,
infiltration of amoebocytes in tubules and digestive cells and karyolysis were most common due to cadmium,
especially in Lc50.

Our results confirm the extreme harmfulness of TBT for L. marginalis histological notifications on the
cells of digestive glands the primary target organ, were observed when L. marginalis are exposed to acute
concentrations of tributyltin chloride.
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