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ABSTRACT

Aquatic organisms are susceptible to pollution egtide as well as by
industrial effluents. Higher concentration of fhadlutant cause histological
changes and also collapses the biochemical congusithe present paper
documents biochemical alterations with specialrezfee to protein, carbohydrate
and lipids and histological changes in gills, hepancreas and visceral mass of
freshwater mussel,. marginalis exposed to sub lethal concentrations of
Ammonia.

Key words. L. marginalis, Ammonia, Histology, Gills, Hepatopancreas, Vister
mass.

INTRODUCTION

Fertilizers used in agricultural fields reach tlg@atic body via surface run-off and
affect aquatic organisms in several ways (T28K6). Pesticide and insecticides
used in Agriculture are further seriously aggravgithe problem of pollution both
from the point of view of public health as wellaguaculture. The knowledge of
pertaining to the effect of the toxicants on aquatganism would help us to
predict the potential danger of various chemicalkhe environment (Pickering
and Thatcher, 1970). Khan and Sha (2000) repodniadhe effects of nitrogenous
waste, pesticides, and fertilizer on aquatic orgraninder chronic condition
reflecting adversely affecting behavior, survivgalpwth and reproduction,
histopathology and biochemistry. When animals egdds different
concentrations of nitrogen compounds, accumuldtataiin their blood. Aquatic
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organisms are affected by pollutions both direatid indirectly in various ways
(Amanulla, 1994).

Ammonia is a naturally occurring product of biolcgi metabolism, but high
concentrations are often associated with humarceswsuch as sewage treatment
plants, agricultural and feedlot runoff, coal cakend gasification plants, and
fertilizer manufacturing plants (EIFAC, 1973). Amma and nitrate in ground
water originates primarily from fertilizers, sepsigstems and manure storage or
spreading operations. This run off of fertilizerakas the nitrogen unavailable for
crops but also can elevate the concentration iemeaiove the levels acceptable
(Mclesland, 1996). The toxicity of ammonia is mgidue to the ability to oxidize
haemoglobin to methemoglobinBlue Baby”). Methemoglobin reduces the
capacity of blood to carry oxygen to all partsioé body.

Chemicals from environment cause damages to difl okaquatic organisms. In
gills, the histological changes include disruptaod loss of cilia, vacuolization,
rupturing of capillaries, bulging the tip of gibsd degeneration of gills, necrosis
was already reported (Bigas and Durf@p1). Mussel gill cells were studied by
Mendikute (2005) reported that some large cell& @liundant cytoplasmic
granules were presumably haemocytic granulocytésaimills ofmytilus. Based
on a literature survey, this paper specificallycdsses the biochemical and
histological alterations in hepatopacreas, gill aisderal mass df. marginalisdue
to toxic effect of Ammonia.

MATERIALSAND METHODS

The test organism freshwater bivalve molluses,
marginalis were collected from river Cauvery near Tiruchiralipand
brought to the laboratory. They were acclimatizadthe lab and
culturing animals in the fibre glass culture tafike series of sub-
lethal concentration of ammonia were prepared. ™Rig/sico-
chemical parameters such as water, pH, DO, TSS, TBSCalcium
(Ca), Chloride (Cl), Phosphate, Ammonia in culttaek water were
measured using standard methods described by Vrised Goel
(1986). Estimation of Protein, Carbohydrate anddlipontent was
done by Lowryet al. (1951), Anthrone method and
Sulfophosphovanillin  method of Barnes and BlacKsto¢1973)
respectively. The histological analysis of gillepatopancreas and
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visceral mass was carried out by standard microt@me slide
preparation technique. Staining was done with heryéih and eosin.

RESULTS & DISCUSSION

The physicochemical parameters such asT33, TDS, PH, Calcium,
Chloride, Nitrate, Ammonia, Silicate, and Phosphatéank water were
determined. The dissolved oxygen of the tank wates 6.7 mg/I., the total
suspended solids and total dissolved solids weden§4. and 800mg/I.
respectively. The pH of the water was 7.35 andidiitsbwas 20NTU. Calcium,
chloride, ammonia, nitrate, silicate, urea, sulfatagnesium, total hardness,
phosphate were 6.0mg/l, 7.6mg/l, 10.14mg/l, 7.1pdgAmg/l, 6.97mg/l, 0.91mg/I,
3.2mg/l, 13mg/l and 5.4mg/l. respectively. The liresater mussel.
marginalis were exposed to series of different sub lethal entration of ammonia
ranging from 100ppb to 400ppb for a period of 2¢, W8 hrs, 72 hrs & 96
hrs. The lethal concentration of ammonia (LC503% Wwa6ppb.

Biochemical analysis such as protein carbohydnadeldpid were estimated in

gill, visceral mass, and hepatopancreas of coatrdlexperiment bivalve mollusc
in (20ppb) sub lethal concentration of ammonia. &semation of protein content
revealed that decreased in gill, visceral masshapatopancreas at 96 hrs treated
ammonia when compared to that of control. Out cé¢torgans, gill contains more
protein (6.0 mg/g) then visceral mass (2.0 mg/gk protein content of organs
decreased twice (2mg/g) when the animal exposttkdtigher concentrating of
ammonia 20ppb (Fig.1) when compared to that ofrob(.0mg/g). Decreased
trend of protein at the higher concentration of amia confirmed the results
obtained by Arunachalast al., 1999. Results of carbohydrate analysis revealed
that the decreased in gill, visceral mass and bppatreas df. marginalisin 96
hrs exposed in the 20ppb sub-lethal concentratidres compared to that of
control. Among the three organs, the carbohydratgéent was higher in the
visceral mass than hepatopancreas and gills. Thelogdrate content of
hepatopancreas decreased (36 mg/g) more than kc(@tinmg/g) when the animal
exposed 20ppb concentrations (Fig.1). The presaihfys were in conformity to
those of Murthy and Priyadevi (1982) reported thattissue glycogen may be
converted into glucose to meet the energy requaethe active movement of
animals exposed to pesticides. The reduction ibatgdrate in the present study
might be due to its utilization at the time of higihergy demand warranted by the
altered metabolism because of the toxic stress.
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Estimation of lipid content shows that decreasedsoeral and hepatopancreas

of L. marginalisin 96 hrs exposed in 20ppb sub-lethal concentratwhen
compared to that of control. The lipid content améime organ showed that
decreased trend (Fig.1). The lipid content of heypacreas decreased (28.8 mg/q)
at 20ppb than the control (107.2 mg/g). The deere@aissue lipid and protein
might be partly due to their utilization in celp@ar and tissue organization with

the formation of lipoprotein, which is importantloér constituents of the cell
membrane and cell organelles present in cytopl&tamper, 1983).
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Fig. 1 Comparisons of protein, carbohydrate and lipicteonin gills, visceral
mass and hepatopancreas by the effect of ammonia.
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The histological studies revealed that changesroadun different organs

of L. marginaliswhen treated with (20PPB) sub lethal concentration
ammonia. Gills of L. marginalistreated with sub lethal concentration of
ammonia were revealed that the changes of disrugtid loss o cilia,
vacuolization with dense fluid under the layer, mue coating on the surface of
gill lamellae (Bigas and Durfort 2001). The toxiature of ammonia also affects
the gill lamellae by bulging the tip of gill, degaation of gill flaments, and
necrosis of gill epithelium cells (Plate | a & Ghe similar trend was obtained

by Migliort (1990) who reported that the gill nuictd mytilus affected by polluted
marine water. In case of hepatopancreas, showedjekan the glandular cells and
they are secretary in nature, swelling of hepagsydilation and congestion of
sinusoids, cytoplastic degeneration, nuclear digagind excretion of nuclei in
hepatocytes. Beyond that disruption of reticuldtgra of hepatopancreas cells
were observed (Plate | e & f). Visceral mass ddtied animal showed that the
apical region of epithelium of gut walls showed noscs and vacuolization, the gut
epithelium were fused and created spaces amormethd& he separation of
epithelium from mussel strand was also observed.ddyeneration of peritrophic
membrane and muscular layer, losses of absorpi®were observed in this
analysis (Plate ¢ & d).

In case of visceral mass, changes in vacuolizatimmgn of gut epithelium,
separation of gut epithelium from muscles and degsion of peritrophic
membrane are reported due to the ammonia. Simithdynges have been
identified in hepatopancreas by swelling of hepgadilation and congestion of
sinusoids and cytoplasmic degeneration (Mendik2265) and they were all
proved that lot of histological changes occursnimals when they were exposed
to stress conditions.

Fig. 2 Pictures showing T.S of Gill, Visceral mass and &epancreas of
Freshwater mussdlamellidens marginalis
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a) T.SOF GILL SHOWING NORMAL LAMELLAE (STANDARD)

b) T.SOF GILL SHOWING LAMELLAE WITH ABNORMAL
CONDITION (TREATED)

c) T.SOF PORTION OF VISCERAL MASS SHOWING THE GUT

LUMEN IN NORMAL CONDITION (STANDARD)
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d) T.SOF PORTION OF VISCERAL MASSWITH BLOOD

CELL (TREATED)

e) T.SOF HEPATOPANCREAS SHOWING GLANDULAR

CELLSWITH RICH SECRETION (STANDARD)
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f) T.SOF HEPATOPANCREAS SHOWING GLANDULAR
CELLSWITHOUT ANY VACUOLES (TREATED)
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