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ABSTRACT

Presence of heavy metals in stream & rivers is largely duc to the runoff from
agricultural fields and outfall from manufacturing factories. Heavy metals are not hlghl'y
selective but are generally toxic to many non-target organisms. The aquatic environment is
also polluted by heavy metals & lcads to many changes in organism physiology. In the
present investigation an attempt has been made to observe the effect of Copper sulphate on
Glycogen content of Lamellidens marginalis. After acute & chronic treatment with Copper
sulphate the total Glycogen content of digestive gland of bivalve was altered significantly
than foot, whole body and mantle (P<0.001) ,indicating altered carbohydrate metabolism.

INTRODUCTION

Most information about the effect of environmental pollutants on aquatic animals
has been obtained from mortality studies. Often very little is known about damage to
different internal organs or about disturbed physiological and biochemical processes within
an organism following exposure to environmental poisons. Consequently knowledge about
the mode of action of toxicants and causes of death in poisoned aquatic animals is often
lacking. A better understanding of these mechanisms is necessary if we want to predict the
potential harmfulness of various chemicals to the environment,

Since different environment pollutants are likely to affect biological systems in
different ways according to their respective chemical properties, the sum of physiological
changes created by a particular pollutant is likely to be characteristic of that pollutant. Thus
by observing the effects of pollutants on a set of physiological parameters, it might be
possible to establish specific responses of that pollutant, and may take it possible to identify
a pollutant on the basis of its physiological effect pattern.

The higher concentrations of toxicants bring the adverse effects on aquatic
organisms, at cellular level or molecular level and ultimately lead to disorder in biochemical
composition which is useful in determining different toxicants and protective mechanism of
the body to resist the toxic effects of the substances.

The toxic chemicals (pollutants) act as one kind of stress to organism and organism
responds to it by developing necessary potential to counter act that stress. The biochemical
changes occurring act that stress. The biochemical changes occurring in the body give first
indication of stress. During stress the organism needs sufficient energy which is supplied
from reserve materials (glycogen, lipid and protein). If the stress is mild then only stored

g'l)fgogen is usgd, as a source of energy, but if the stress is strong then the energy stored in
lipid and protein may be used.

The heavy metals cause metabolic derangement in the living system, when come in

contact. Heavy metals due to their potential toxicity produce biochemical changes in the
tissues of animals,

Even though there is much work

C on the toxic effects of pesticides and heavy metals
on specific target animals,

little attention was paid to study the physiological and
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biochemical changes on non target aquatic species. Since Lamellidens Marginalis arc freah
water bivalves an attempt was made to study the changes in biochemical c()lw)l)(!f*'l“"' hy
heavy metals copper sulphate. Carbohydrates (glycogen) constitute the vita! ‘"'g'.“”.(',
substances playing an important role in energy metabolism. So a change in total glycogen 1%
studied in the present investigation.

' . . inestive gland
The biochemical constituents were estimated from wholc body, foot, digestive

and mantle. These tissues are vital and metabolic important and any Stress O"’ "tl.w flmll_,!:;‘:.lu;z.
depicted by the changes in the constituent in these tissucs. Carbohydrate plays ‘“?l,u" (lllc::rcn%c
in every living organism and serves as a reservoir of the chemical energy and ll?dl")'-:()Ul'CC I';)r
or increase according to needs of the organism. The tissuc glycogen Is a major

energy for metabolic processes (Lather, 1975).

A change in glycogen content in various organisms afler cxp'osgrc t(;> Vi:l'l:‘):]l:l
pollutants was studied by many workers (Peter, 1973; Maycrs, 1977'.[’ Ollm()lmyl(]h'll‘i
Ramamurthi, 1979; Bhagyalakshmi, 1981; Gill and Pant 1981; Patil 1986; anc ‘“‘)':' l" h
1988). Baner and Ghosh (1978) has recorded a change in levels of serum glucos‘b, l“'“"'l
glycogen and glucosc-6-phosphate of fishes, Clarius batrachus and ll|il[’)lil.'111055211.1111311(:.][
when exposed to cadmium. Koundinya and Ramamurthi (1978) ol_Jscrvcd the c.:f feet of letha
concentration of sumithion on carbohydrate metabolism in Tilapia Mossambgca. The acute
effect of methyl parathion on carbohydrate metabolism of the Indian cal If"Sh_’
Heteropheustes fossilis was determined by Srivastava and Singh (1981). Thc.cffc'ct of
various concentrations of zinc sulphate on glycogen content of liver, musclq, bl'alp, kidncy
and grills of air breathing freshwater food fish, Anabad Scandes has been investigated by
Natarajan (1982).

A little information is available about biochemical diversions due to hcavy mctals
and pesticide pollutant stress in Molluscs. Mandal and Ghose (1970) studied the effect of
cadmium arsenate on the snail Achatina Fulica has (Bawdich) on mobilization of digestive
gland glycogen. Ramanarao and Ramamurthi (1980) studied the effect of sublethal
concentration of sumethion on biochemical composition of the snail, Pila globosa.
Chaudhari (1988) studied the effect of pesticides on the freshwater prosobranch snail,
Bellamya bengalensis with respect to change in glycogen.

MATERIAL AND METHODS

The bivalves, Lamellidens marginalis were collected from the Godavari river at
Paithan, They were brought to the laboratory and maintained in plastic troughs. The bivalves
were acclimatized to laboratory conditions for two-three days. The water in the troughs was
changed every day. The healthy adult bivalves of approximately the same size and weight

were selected for the experiment. During the chronic treatment the ani
. animals
algae or Hydrilla. ‘ were fed on

To study the effects of heavy metals (co i
T ‘ . pper sulphate) on the biochemi
composition of Lamellidens marginalis, the bivalves were exposed to median e:ztllﬁ:llll

(A)  Acute treatment :

The acclimatized bivalves were divided into 2

to 1.6 ppm copper sulphate for 72 hours. The second gr e Eloup was expased

oup of bivalve was kept as control,

(B)  Chronic treatment:
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The acclimatized bivalves were divided into two groups, one group of bivalves was kept as
control and othe.r group of bivalves was exposed to 0.82 ppm copper sulphate. The chronic
treatment was given up to 20 days. The control and treated bivalves were fed on freshwater
algae or Hydrilla during exposure period.

At the end of the 5", 10", 15" and 20™ day, the control and treated bivalves were
sacrificed to analyze the biochemical composition. The control and treated bivalves were
dissected and their foot, digestive gland and mantle were separated. The glycogen contents
in the tissues (whole body, foot, digestive gland and mantle) of treated and control bivalves
were analyzed. The percentages of biochemical components in the tissues of control and
treated bivalves were compared.

Estimation of Biochemical components from tissues : (Glycogen)

The colorimetric estimation of glycogen present in the tissue was done by anthrone
reagent method (Dezwaan and Zandee, 1972). 50 mg. of wet tissue was taken in 1 ml of
30% KOH solution. The mixture was boiled in water bath for 5-10 minutes, till the tissue
was completely dissolved. The solution was cooled and to it 0.2 ml 2% Na,SO4 and 6 ml of
absolute alcohol were added. This solution was kept in refrigerator for overnight. It was then
centrifuged for 15 minutes at 3000 rpm. The supernatant was discarded and the residue cake
was dissolved in 10 ml of distilled water 0.1 ml of this solution was taken and to it 0.9 ml of
distilled water were added. The solution was heated in boiling water bath for 5 minutes and
then cooled. The ‘intensity of the colour developed was measured with the colorimeter
(Erma) at 620 mu (Red Filter) filter. Anthrone, reagent was prepared by dissolving 50 mg
anthrone powder and 1 gm Thiourea in 100 ml of 72% H>SO4: The amount of glycogen was
calculated by referring to a standard graph value, where glucose was used as a standard. The
glycogen value was calculated by multiplying with the conversion factor 0.927 to glucose
value. The amount of glycogen was expressed in terms of Mg. of glycogen/100 mg of wet
tissue.

OBSERVATION AND RESULTS

Biochemical components such as éar_bdhydréﬁfeé (glycogen) was studied in the
normal (control) and pollutant (copper sulphate) treated whole body, foot, digestive gland
and mantle of freshwater bivalve, L. marginalis., the results are summarized in Tables .

A) Acute treatment-The acute treatment was given upto 72 hours by heavy metal
pollutant, copper sulphate. After the acute treatment by pollutant, biochemical composition
of the bivalve was altered and the results are summarized in the tables .The glycogen content
of the whole body, foot digestive gland and mantl_e;’déqr’eas'ed- after acute treatment by heavy
metals. After copper sulphate acute treatment at 72 hours, The glycogen in the whole body,
foot, digestive gland and mantle decreased from 2.08% to 1.22%, 2.53% to 2. 13%, 2.78% to
1.62% and 1.13% to 0.86% respectively. The glycogen content of the foot and mantle

depleted more as compared to the digestive gland. -

B) Chronic treatment-The biochemical components such as glycogen was observed
after chronic treatment in control and treated freshwater mussels, Lamellidens marginalis.
The biochemical components of the whole body foot, digestive gland and mantle were
observed and recorded in the table.The glycogen content of the whole body, foot, digestive
gland and mantle decreased in chronic (5, 10, 15 and 20 days) treatment by heavy metal.
After copper sulphate chronic treatment, the glycogen in the whole body foot, digestive
gland and mantle decreased..The maximum depletion occurred in the digestive gland of

bivalve.
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Table -1

Glycogen content in selected tissues of the control and CuSOs cxposed Lamellidens marginalis as a
function of exposure period

Treatment Sr. No. Body Organ Total glycogen content (%) + S.D.
24 hours 48 hours 72 hours
Control I | Whole body 22874  +|[21475 £ |20879 %
0.0713 0.002 0.0711
2 | Foot 2.8725 + | 2.9675 + | 2.5324 +
0.00520 0.0578 0.0307
3 Digestive gland | 3.2035 + | 3.0234 + | 2.7852 +
0.0036 0.0128 0.0787
4 Mantle 1.2242 + | 1.2542 + | 1.1342 +
. 0.0179 0.0427 0.0126
Acute treatment by 1 Whole body 1.7529 + | 1.6432 + | 1.1272 +
CuSO04 0.0438 0.0189 0.0234
P<0.01 P<0.001 P<0.001
2 Foot 2.6435 + | 2.6720 + | 2.1382 o
0.0374 0.2203 0.01156
NS NS P<0.05
3 Digestive gland | 2.2705 + | 2.0035 + | 1.6240 +
0.1328 0.0857 0.1239
P<0.001 P<0.001 P<0.001
4 Mantle 0.8900 + | 0.8899 + | 0.8601 o
0.0179 0.0245 0.0554
P<0.001 P<0.001 P<0.001

Scanned with CamScanner



P

2019 JEIIR March 2019, Volume &, Issue 3 www.jetir.org (ISSN-2349-5162)

Table -2

i i ) ‘us sed Lamellidens marginalis as a
lycogen content in selccted tissucs of the control and CuSOs exposcd Lamellidens marg
function of exposure period

Treatment St. | Body Organ Total glycogen content (%) + S.D. :
e 5 Days 10 Days 15 Days 20 Days
+11.8907 +
i - 2378 21879 £ |2.1004 £
ontrol I | Whole body (2) 3333 t S0 o 03 00731
2 | Foot 22021 +[3.1357 +£|2.3820 £]27692 %
0.0009 0.0306 0.0915 0.0531
3 | Digestive 392130 +|3.1242 £+ |28012 £ ggjg% i
gland 0.0831 0.0101 0.0071 i
4 Mantle 1.3456  +|1.3000 £ |1.0957 +]09802 %
0.0524 0.0861 0.0769 0.0216
+
Acute treatment 1 Whole body | 1.2839  +|1.0897 £0.9945 £ gggg; +
by CuSO, 0.0658 0.0723 0.0787 !
P<0.001 P<0.001 P<0.001 P<0.001
2 | Foot 1.8403  +|1.5002 £ | 1.4640 £ |1.0041 +
0.0581 0.0881 0.0357 0.0011
P<0.001] P<0.001 P<0.001] P<0.001
igesti 0025 +
3 Digestive 1.8432 +(1.5308 + 12920 +]1.
gland 0.1254 0.1162 0.0762 0.0020
P<0.001 P<0.001 P<0.001 P<0.001
4 Mantle 0.8280  + | 0.6625 +104324 +(03425 +
\ 0.0199 0.0523 0.0134 0.015
L P<0.001 P<0.001 P<0.001 P<0.001

DISCUSSION

Heavy metal and pesticide pollutants cause stress to the aquatic organism and change its

metabolic activity. The change in biochemical composition of tissues due to heavy metals and

pesticides and the physiological state of metabolic activity of an organism reflect the utilization of

their biochemical energy to counteract the toxic stress. The observed biochemical changes in bivalves
representing adaptive or regulatory mechanism may be due to pathological effect. The animal by
changing its metabolic processes tries to overcome the toxic effects as a protective measure. The
heavy metal pollutants give rise to alterations in the metabolic and physiological activity both after

physiological changes after pesticide and heavy
metal treatment the most fundamental one woul

d be the study of change in the biochemical
constituents. Carbohydrates, proteins and lipids are the important metabolites which provide energy to
different vital processes,

Glycogen is the stored food material in animal tissue which is used as an immediate source of
energy when required and is an essential fea

ture of the normal organismal metabolism (Thunberg and
Manchaster, 1972.)

They glycogen content in freshwater

bivalve, L. marginalis was altered indic
of heavy metals, The average glycogen co

/ ating the effects
ntent in acute and chronic
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The decrease in glycogen content indicates shifting towards anacrobic mctfnbollsm.
Carbohydrates are considered to be the first organic nutrient to be deputed and dcgrm!cd in stress
conditions imposed on anjmals (Clerke, 1975). According to Koundinya and Ramamurthi (1979), lhc
decrease in glycogen may be due to enhanced breakdown of glycogen to glucose through glycoly “'"";.
The greater decrease in the glycogen level, in the digestive gland might be duc to high potential o

digestive gland for glycolysis, similar to that of the vertebrate liver as suggested by Kabeer ct al,,
(1977).

The mode of action of pollutants may be responsible for cellular dlS-OfBi”?‘Z(j‘,lff’:’_ of I(}':;lf; :l::i
storage and metabolism of the glycogen. Decrease in glycogen content ""‘,"“‘L:Zqin" erid
carbohydrate metabolism. The pollutants give the heavy Physlcnl irritatic s'lr(,,ss “; n;cc%highcr
movement and increased respiration rate thus increased utilization of reserved ;,ZIY°("§‘I39 MY otker
energy demand of body causing decrease in glycogen content (Bhagyalaxmi, | )' ). ‘r 3: oin and
support the above results in vertebrate and invertebrate unlma]s: A change m, 53r ‘;\T hp e (1973)
glycogen content of rainbow trout exposed to endrin was‘studICd by G“‘“t, an : : n’; othion on
Koundinya and Ramamurthi (1978) observed the effect of lethal conccn(tratlon/o‘ su i e
carbohydrate metabolism in Tilapia mossambica. Baner and Ghosh (1978) h‘lff’ch r?-c'h Clarius
alterations in the levels of serum glucose, liver glycogen and glucoSC-G'PhQSPhatc ot l():l & d’ rlucos;:
batrachus when exposed to cadmium. Banerjee et al. (1978) reported an increasc (lln e to 3 cx{:cas o in
level in the fish Tilapia mossambica when exposed to cadmium. Kabeer (1979)'stat]c t fl z e
glycogen content in Malathion exposed tissues can also be due to decrease 1r'1 8}"50&““0 1{1 bl<;<; d
Koundinya and Ramamurthi (1979) have observed that sumethion leads .to an 1nc;‘;cai E oo
glucose level in decrease in glycogen content. Rao and Rao (1979) studied the ‘;’ o i rft
parathion on the fish Sarotherodon mossambica and noted a significant decrease in g y;:'ogcr'l blooci
Gill and Pant (1981) studied the effect of Nickel intoxication of carbohydratc mct'flbohlsm l-ic- cross
glucose and liver glycogen which were measure to assess the magn_ltud'e of b}oc em;t;-a i crab‘
Bhagyalakshmi (1981) studied the levels of certain carbohydrate metabolites in the t;sue 0 dlfccordcd,
Oxiotelphusa senex senex after exposure it to an organophosphate pesticide sumithion, an
an increase in haemolymph glucose level and decrease in total carbohydrate level.

Nagabhushanam and Kulkarni (1981) observed i_ncr_ea}sed haemolymph glucose and a decreaose
in midgut gland, when the prawns, Macrobrachium Kistensis were gxposed to ZnSO4 and Cus 4.
Srivastava and Singh (1981) studied the acute effect of methyl parathion on qarl?ohydrate metabohsm
of the Indian carfish, heteropheustes fossilis. Forooqui (1982) observed a ms%gmﬁcant increase of
glycogen in the ovary of Barytelphusa cunicularis after two days exposure to sev1mpl and a si gmﬁ(fant
decrease after seven days exposure and concluded that glycogen breadwon pr9v1des the 1mm.edlate
energy source in stress condition. Natarajan (1982) studied the effect of various concentration of
ZnSOq4 on glycogen content of river, ;muscle, brain, kidney and gills of the fish Anab'fis. Sqands.
Bhagyalkshmi et al. (1984) observed a decrease in glycogen and elevated phosphorylase act1_v1ty in Fhe
crab, Oxiotelphusa senex senex exposed to sumithion, suggesting onset of glycogenolym; foymmg
free glucose and the possible exist of these glucose molecules in the haemolymph resulting in the
hyperglycemia condition. Patil (1986) studied the effects of pesticides on the glycogen content of
Mythimna (P) separate and found decreased glycogen content ater treatment,

Jalaluddin Shariff (1987) studied the acute toxicity of 1 det 10 L on biochemical composition
of fish and found reduced glycogen content in the muscle after detergent treatment. Srinivasulu Reddy
and Ramana Rao (1987) studied the effect of phosphamidon pesticide on glucose metabolism in
different tissues (midgut, muscle and gill) and noted that the decrease in total carbohydrate levels
signified their utility possibly to meet the higher energy demands and concluded that the both the
lethal and sublethal concentrations of phosphamidon increase the oxidation of glucose through TCA
cycle and enhance both glycolysis and hexose monophosphate pathways to yield more number of ATP
and NADPH; molecule for detoxification. Reddy et al. (1987) observed decreased glycogen level in
the prawn, Metapenaeus monocerous after exposure to phosphamidon, DDT and Fevelrate,
Vijaykumar and Kannupandi (1989) studied the effect of organophosphate insecticide phosphamidon

on carbohydrate content and found decreased carbohydrate content in the larval stages of the crab,
Sesarma andersonia.

Many workers studied the effects of pollutants on mollusks in Mandal and Ghose (1970)
observed glycogen depletion in the digestive gland of the snail, Achatina fulica (Bawdich) when
exposed to calcium arsenate. Ramana Rao and Ramamurthi (1980) studied the effect of sublethal
concentration of sumithion on some biochemical constituents of the snail, Pila globosa and found a
decrease in glycogen content. Lomte and Alam (1982) observed the stable level of glycogen in the
foot and mantle but very sharp fall of glycogen in the digestive gland during sublethal exposure for 24
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Y Lours to organophosphate pesticide, malathion, Swami cf al. (1983) found increased hacmolymph

" glucose and decreased stored glycogen in Lamellindens marginalis when treated with Flodit and
Metacid. Kulkar}n et al. (1984) studied the impact of endosulfan on the apple snail, Pila globosa and

found an elevation of blood glucose level after treatment. Chaudhari (1988) studicd the cffect of

pesticides on biochemical composition of the snail Bellamya (viiparous) bengalensis and found
decreased glycogen content after treatment,

WWW.Jelir.org (ISSN-2349-5162)

SUMMARY

1. The biochemical composition of Lamellidens marginalis after acute and chronic treatment of
heavy metals (copper sulphate) was studied to better understand the mechanism of action of
pollutant, by observing the time bound and tissue specific alterations of biochemical
component glycogen, in different organs of the body.

2. After acute treatment of heavy metals glycogen content of the whole body, foot, digestive

gland and mantle was altered very prominently, glycogen depletion was more due to copper
sulphate as compared to control

3. After acute treatment of heavy metals (CuSOs, HgCl, and CdCl,) the lipid content decreased
in the whole body, foot and mantle of the bivalve, L. marginalis.

6. The glycogen content of the whole body, foot, digestive gland and mantle decrcasgd af_ter
chronic treatment of heavy metal pollutants, much glycogen content decreased in digestive
gland which was followed by mantle and foot. Glycogen decrease due to CuSOs .
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