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Abstract: The present study has been undertaken to investigate, the effect of lethal concentrations 0.33 ppm,
0.26 ppm, 0.17 ppm and 0.09 ppm of tributyltin chloride on glycogen content in ovary, hepatopancreas, gill and
muscle  of  a  freshwater  prawn,  Macrobrachium  kistnensis  for  24,   48,   72   and   96  hours  respectively.
The  disturbance  in  the  glycogen  profile  is  one  of  the outstanding biochemical lesions due to the action
of TBTCl. There is significant decrease in glycogen profiles in ovary, hepatopancreas, gill and muscle after
exposed to lethal concentration of TBTCl under stress condition. This might be due to increase in
glycogenolysis by increase in phosphorylase enzyme activity and elevation of succinate and pyruate
dehydrogenase leading to anaerobic metabolism during anoxic stress condition caused by toxicant.
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INTRODUCTION Since  the  stress conditions caused alteration in

Fresh  water   ecosystem    is   under  increasing significance of these variations in the organic
threat due to rapidly expanding population and the components of tissue. Carbohydrate plays not only a
subsequent modernization process resulted in structural role in every cell, but serve as a reservoir of
inconspicuous exploitation of nature leading to the chemical energy to be increased or decreased according
pollution crisis. Rivers  are  very  vulnerable,  since  waste to organisms need. Animal stored homopolysaccharides
in effluents from industries, domestic and farms open in tissue as glycogen consisted of glucose and is
directly into them. During the past few decades, rising considered to be the major source of energy and hence all
trends of population explosion,  development of modern the metabolic events depend upon the breakdown of
technology,  industrialization  and  dramatic  increase in glycogen. Glycogen in the tissue is also considered to be
the  production  and  consumption  of  large  variety of the immediate source of energy for animal to adapt to the
new synthetic chemicals and there by high amount of environmental conditions. 
pollutants were released into aquatic environment. Several workers have reported that the impact of

Accumulation of industrial effluents and agricultural various  aquatic  pollutants  on  carbohydrate metabolism
runoff in water bodies has become a major concern [1]. of  different  aquatic  organisms.  Das and Kaviraj [2]
The pollutants act as one kind of stress on an organism studied  individual  and  interactive  effect  of heavy
and organisms respond to it by developing necessary metals, cadmium and cobalt chloride on glycogen level of
potential to counter act that stress. The biochemical common carp, Cyprinus carpion comonulis. Das [3]
changes occurring in the body gives important indication studied the chronic effect of cadmium on changes in
of stress. During stress an organism needs sufficient biochemical constituents of catfish, Clarias batrachus.
energy which is supplied from reserve materials i.e. Copuzzo and Lancaster [4] investigated hydrocarbon
glycogen, protein, lipid etc. If stress is mild, the stored accumulation   of   organotin   compounds   in  oyster and
glycogen is used as a source of energy. its effects on their different tissues and biochemical

The mode of action of toxicants and causes for death constituents. Changes in glycogen contents in estuarine
of poisoned aquatic animal is better understood from Anadara  rhombea  exposed   to   TBTO  were
biochemical  investigations  beside mortality studies. investigated [5]. 

metabolic cycles, it is necessary to understand the
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Dhanapakiam  and  Ramasami  [6] reported toxic of 96% ethyl alcohol was added and the mixture was kept
effects of copper and zinc mixture on some hematological overnight in refrigerator. After 24 h this mixture was
and biochemical parameter in common carp, Cyprinus centrifuged  at 3000 rpm for 15 minutes. The glycogen
carpio.  Satyaparameshwar  et  al.,   [7]  reported cake settled down to the bottom. 2 ml of distilled water
decreased  carbohydrate  metabolism in freshwater was added to cake and mixed well. This mixture was kept
mussel, Lamelidens marginalis exposed to copper at 70°C for 5 minutes in hot water bath. 0.1 ml from this
sulphate and observed decrease in carbohydrate content solution was mixed with 0.9 ml distilled water and 5 ml of
level in labial palp, gill and mantle. anthrone  reagent  was added. This mixture was kept in

Variety of literature is available on the toxicity of hot  water  bath for 10 minutes. Glycogen was estimated
heavy metals, organopesticides, insecticides, by method described by Dezwann and Zandee [9].
hydrocarbon etc. on the toxicity in different aquatic Glycogen content is expressed in terms of mg
animals  related  to effect on biochemical constituent glucose/100mg wet weight tissue.
levels in different tissues of animals. Very few literatures
are available on the toxicity of TBTCl on aquatic organism RESULTS
and particularly in crustaceans which is directly affects on
biochemical constituents. Hence the present study was Impact of different concentration of organotin
undertaken to evaluate the impact of TBTCl on glycogen tributyltin  chloride  compounds  were studied to
content in different tissues of prawn, Macrobrachium determine the glycogen in various tissues such as ovary,
kistnensis. hepatopancreas, gill and muscle of freshwater prawn,

MATERIALS AND METHODS ovary, hepatopancreas, gill and muscle were analyzed to

The  fresh  water  prawns  Macrobrachium kistnensis concentration (LC ) 0.33, 0.26, 0.17 and 0.09 ppm
were collected from Kham river near Aurangabad, respectively. The data were exposed to various statistical
Maharashtra. The prawns were maintained in plastic analysis, standard deviation and standard error of the
trough containing aerated tap water. They were mean were calculated. Students ‘t’ test was used to find
acclimatized for a week in laboratory condition. The water out significance. The level of significance was used in the
was changed every 24 h. Prawns were fed with green present study (p< 0.001, p< 0.01 and p< 0.05).
algae at alternative days. 1ppm stock solution of TBTCl
was prepared in acetone [8]. Matured healthy female Glycogen: In the ovary of control prawns, the glycogen
prawns were selected for experiment. For each experiment level was observed 9.7 % mg. The prawns exposed to 0.33
10 animals of approximately similar size (2.5±1cm in length) ppm, 0.26 ppm, 0.17 ppm and 0.09 ppm concentration of
were exposed to 0.33, 0.26, 0.17 and 0.09 ppm LC  values TBTCl. These concentrations induced depletion in50

for 24 h, 48 h, 72 h and 96 h respectively of tributyltin glycogen content, the observed glycogen content were
chloride. A corresponding control group of 20 female 5.11 % mg, 3.74 % mg, 2.32 % mg and 0.92 % mg,
prawns were also set up for the experimental period in respectively (Table 1 and 2). All the concentrations of
non-contaminated freshwater medium to compare the TBTCl produced   a   significant   (p<   0.001)  decreased
effect of tributyltin chloride at different concentrations on in glycogen content in treated prawns ovary.
the biochemical constituents of ovary, hepatopancreas, Hepatopancreas  of  treated prawns showed significant
muscle and gills. After experimental period the above (p< 0.001) decrease as 5.11 % mg, 4.18 % mg and 1.85 %
mentioned organs were dissected out and wet tissues mg when exposed to 48 h, 72 h and 96 h, respectively
were weighed for further analysis of percentage of (Table 1 and 2). In the gill of control prawns the observed
glycogen content in different tissues of prawn, glycogen level was 4.64 % mg (Table 1). In the gills of
Macrobrachium kistnensis. experimental prawns the glycogen recorded 3.25 % mg,

Estimation of Glycogen: Homogenate of 100 mg tissues and 96 h, respectively. 0.26 ppm and 0.09 ppm
was prepared in 30% KOH and the homogenate mixture concentration of TBTCl produced significant (p< 0.01)
was kept in boiling water bath for 3 top 5 minutes to decrease in glycogen concentration in exposed prawns
dissolve the tissue and cooled. Before centrifugation 2 ml gills.  The  glycogen  content  obtained  for  0.33   ppm  in

Macrobrachium kistnensis. The prawns tissues like

observe the effect after 24, 48, 72 and 96 h for the lethal
50

2.32 % mg, 0.13 % mg and 0.46 % mg at 24 h, 48 h, 72 h
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Table 1: Changes in Glycogen level in Different tissues of Freshwater prawn, Macrobrachium kistnensis exposed to different concentration of TBTCl
% of glycogen
--------------------------------------------------------

Exposure period Concentration in ppm No. of Animal Tissue Control (%S.D.) Experimental (%S.D.) Significance
24 h 0.33 5 Ovary 7.9 ± 0.01 5.11 ± 0.01 ***

Hepatopancreas 9.29 ± 0. 0.01 8.36 ± 0.005
Gill 4.64 ± 0.005 3.25 ± 0.005 *
Muscle 11.15 ± 0.01 8.36 ± 0.005 ***

48 h 0.26 5 Ovary 07.9 ± 0.01 3.74 ± 0.005 ***
Hepatopancreas 9.29 ± 0.01 5.11 ± 0.02 ***
Gill 4.64 ± 0.005 2.32 ± 0.02 **
Muscle 11.15 ± 0.01 5.11 ± 0.005 ***

Values are expressed as Mean ± S. D
Symbol indicates significance 
*  p < 0. 05 **  p < 0. 01 ***  p < 0.001

Table 2: Changes in Glycogen level in Different tissues of Freshwater prawn, Macrobrachium kistnensis exposed to different concentration of TBTCl
% of glycogen
-------------------------------------------------------

Exposure period Concentration in ppm No. of Animal Tissue Control (%S.D.) Experimental (%S.D.) Significance
72 h 0.17 5 Ovary 07.9 ± 0.005 02.32 ± 0.005 ***

Hepatopancreas 9.29 ± 0.01 04.18 ± 0.02 ***
Gill 4.64 ± 0.005 0.13 ± 0.005 ***
Muscle 11.15 ± 0.01 04.18 ± 0.005 ***

96 h 0.09 5 Ovary 07.9 ± 0.01 0.92 ± 0.01 ***
Hepatopancreas 9.29 ± 0.01 1.85 ± 0.005 ***
Gill 4.64 ± 0.005 0.46 ± 0.005 **
Muscle 11.15 ± 0.01 1.85 ± 0.01 ***

Values are expressed as Mean ± S. D. 
 Symbol indicates significance 
*  p < 0. 05 ** p < 0. 01 ***  p < 0.001

exposed prawns gill was significantly (p< 0.05) decreased agent used in the paint, PVC, paper and pulp industries
by 3.25 % mg more than the control prawns gills glycogen etc. The other antifouling agents like copper sulphate and
content which was 4.64 % mg (Table 2). There was a copper oxide were also used in the paints for the
significant (p< 0.001) decrease observed in glycogen application of ships and hulls to prevent attachment of
content exposed to 0.17 ppm. The maximum decreases in microorganisms and foulers on its surface [10]. The
glycogen content were observed in muscle as compared antifouling agents mainly TBT pollution in the
to ovary, hepatopancreas and gills. 8.36 % mg, 5.11 % mg, environment has risen to alarming proportion which has
4.18 % mg and 1.85 % mg decrease in glycogen were caused great concern among the environmental
observed in muscle of prawns exposed to 0.33 ppm, 0.26 toxicologist, as its residues that are released are non-
ppm, 0.17 ppm and 0.09 ppm of TBTCl, respectively. In the biodegradable substances. The recent developments, in
muscle of control prawns the glycogen content was 11.5% bio-information on these substances have brought forth
mg. All concentrations 0.33 ppm, 0.26 ppm, 0.17 ppm and scientists to cause remedial action to this problem. The
0.09 ppm of TBTCl produced a significant (p< 0.001) harmful effects depend upon the functions of
decrease in glycogen content in ovary, hepatopancreas, concentration of chemical and its duration of exposure
gill and muscle of the prawn Macrobrachium kistnensis. [11]. Industrialization has led to the production of large

DISCUSSION discharged in freshwater ecosystems inducing

In   the   present   study  TBTCl  was  used   for  the  Tributyltin compounds mainly found in the areas of
determination of biochemical variations in different heavy boating and in the run off of the industrial effluents
tissues of the freshwater prawn, Macrobrachium of paints, PVC, biocide industries, which were consistent
kistnensis. TBTCl is one of the most important antifouling with its use as an antifouling agent [12].

amount of complex waste, which is indiscriminately

biochemical changes in aquatic animals.
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In the present study the freshwater prawn, Depletion in glycogen level might be due to its rapid
Macrobrachium  kistnensis  was  exposed  to  0.33  ppm,
0.26 ppm, 0.17 ppm and 0.09 ppm LC  for24 h, 48 h, 72 h50

and 96 h respectively of TBTCl as a model. 
Carbohydrate is an important biochemical constituent

of animal tissues. It is the store material which is used as
an immediate source of energy when required as an
essential feature of normal organism. The disturbance in
the glycogen profile is one of the outstanding biochemical
lesions due to the action of many chemicals [13]. The
results obtained in the present study revealed that all
lethal concentrations of TBTCl (Table 1 and 2) produced
a significant decrease in glycogen content of ovary,
hepatopancreas, gill and muscle in Macrobrachium
kistnensis when compared with control (Table 1 and 2).
The decrease in glycogen content may be due to
enhanced breakdown of glycogen to glucose through
glycogenolysis under toxic stress of TBTCl. Similar
conclusions were reported by many authors when
different animals exposed to heavy metals,
organopesticides and antifouling agents like copper
sulphate and copper oxide etc. [14 and 15]. Very few
literatures were available on the effect of organotin
compounds like TBT related to biochemical studies. 

Sarojini [16] reported declined glycogen content in
Barytelphusa guerini exposed to zinc sulphate. Similar
results were observed in Scylla serrata in response to
cadmium toxicity [17]. Mane and Kulkarni [18] reported
significant decrease in the glycogen content in bivalve,
Lamelidens marginalis. They exposed the bivalve
Lamelidens marginalis for 96 h with concentration of
cadmium 1.00 ppm and 2.114 ppm. Suresh [19] have
reported the depletion in glycogen content in U.
annulipes exposed to cadmium and mercury. Mali [20]
observed decline in glycogen content in muscle, gill and
hepatopancreas of freshwater crab, Barytelphusa guerini
when exposed to copper sulphate. He claimed decline in
glycogen content in gill and hepatopancreas may be due
to utilization for combating the stress caused by copper
sulphate action indicated the prevalence of anaerobic
conditions such as anoxia. Vijayavel [21] studied the
effect of naphthalene on carbohydrate metabolism of crab,
Scylla tranquebarica. They found depletion in
carbohydrate level and suggested that naphthalene can
induce hypoxic condition, which results in the extra
expenditure of carbohydrate metabolism. Shah [22]
investigated changes in glycogen contents in estuarine
edible clam, Anadona rhombea exposed to o.15 ppb LC50
value for 96 hrs of TBTO indicated declined glycogen
levels in tested tissue foot and mantle.

utilization to meet the energy demands under stress
condition exposed to TBTCl and supply energy demand
is in the form of the glucose which undergoes breakdown
to produce energy rich compound ATP. Holwerda and
Herwig [23] exposed clam A. anatine to dibutyltin
chloride, noted decrease in weight and carbohydrate
stores indicated intoxicated clams appeared to rely on
anaerobic energy metabolism as indicated by elevated
levels of lactate, succinate, acetate and propionate.
Aldridge [24] reported the mechanism of toxic action of
triorganotin compounds. It appears to be through
disruption of oxidative phosphorylation which causes
interaction with the basic energy conservation system
due to anoxic conditions of the tissue. They also
suggested tissues acidosis due to reduced oxygen
transport, favored the process of glycogenolysis in
tissues and the decrease in glycogen level might be due
to anoxic condition since anoxia increases glycogen
consumption to meet energy demand. Sujatha [25] studied
on the effect of 0.080 mg L-1, the 96-hr LC50 value for
TBTO on physiological and biochemical changes in
tropical estuarine clam.

In the present study, decrease in the levels of
glycogen in all tested tissues of Macrobrachium
kistnensis due to elevated levels of glycolytic enzymes
which enhanced glycogenolysis for combating the stress
by TBTCl action and the prevalence of anaerobic
conditions such as anoxia. In conclusion, freshwater
prawn, Macrobrachium kistnensis when exposed to
TBTCl lethal concentrations, biochemical constituents like
carbohydrate level decreased under stress condition. A
perusal of data available for aquatic animal exposed to
different toxic pollutants, biochemical constituents level
decrease indicated the toxic and adaptive mechanism
under stress conditions. The decreases in glycogen
content in all tested tissue might be due to increase in
glycogenolysis by increase in phosphorylase enzyme
activity and elevation of succinate and pyruate
dehydrogenase leading to anaerobic metabolism during
anoxic stress condition caused by toxicant. 

ACKNOWLEDGEMENT

Authors are greatful to UGC for providing funds and
DST for sanctioning and approving major project.
Authors  are  also  grateful  to  Principal Milind  College
Of   Science    and    Head    Department     of   Zoology,
Dr. Babasaheb Ambedkar Marathwada Univrsity,
Aurangabad (M.S.) INDIA for provision of laboratory
facilities during experimentations.



World Appl. Sci. J., 7 (12): 1534-1539, 2009

1538

REFERENCES 11. Gehring, P.J. and K.S. Rao, 1981. Toxicology data

1. FAO. FAO/UNOP, 1986. Meeting on the effect of
pollution on marine ecosystem. FAO. Fisheries
Reports, 352: 20.

2. Das, B.K. and A. Kaviraj, 1993. Individuals and
interactive effects of c a d m i u m ,
potassium per magnate, cobalt chloride and vit. B
complex on the glycogen level of comman carp,
Cyprinus  carpio  communis.  Natl.  Acad.  Sci.,
15(11): 377-381.

3. Das, R.C., 2000. Exposure of cat fish, Clarius
batrachus (Linnaeus) to cadmimum: Biochemical
effects of chronic exposure. Nat. Semi. Zoology for
21  century, Dept. Zoology, Goa University. Abst.st

No. 40 (Dec. 79).
4. Copuzzeo, J.M. and B.A. Lancaster, 1981.

Physiological effects of South Lousiana crude oil to
the American lobster, Homarus americanus:
Hydrocarbon accumulation interference with lipid
catabolism. In: physiological mechanism of marine
pollutant toxicity. Ed.: Vernburg M.B. N Y Acadamic
press, pp: 475-505.

5. Shah,   D.S.M.,    V.    Rajaramani,    R.   Sathiyapriya,
O. Sathick and S. Reveendran, 1998. Effect of
tributyltin (TBTO) on glycogen metabolism in
estuarine edible blood clam, Anadara rhombea. J.
Ecotoxicol. Environ. Monit., 8(2): 133-135.

6. Dhanaqpakian, P. and V.K. Ramaswamy, 2001. Toxic
effect of copper and zinc mixture on some
haematological and biochemical parameters in
common  carp, C.  carpio  (Linn)  J.  Environ.  Biol.,
22(2): 105-111.

7. Satyaparameshwar,  K.,   T.   Ravinder   Reddy   and
N. Vijaya Kumar, 2006. Study of carbohydrate
metabolism in selected tissues of freshwater mussel,
Lamellidens marginalis under copper sulphate
toxicity. J. Enviro. Biol., 27(1): 39-41.

8. Laughlin, R., W. Frencj and H.F. Guard, 1983. Acute
and sublethal activity of TBTO and its putative
environmental product. Tributyltin sulphide (TBTS)
to zoeal mud crab. Water Air. Soil Pollut., 20: 69-79.

9. Dezwann and D.I. Zandee, 1972. The utilization of
glycogen and accumulation of some intermediate
during anaerobiosis in Mytilus edulis. Comp.
Biochem. Physiol., 43B: 47- 52.

10. Chi Young Lim, Yong Hoon Yoo, M. Sidharthan,
Chae Woo Ma, In Chul Bang, Jong Man Kim, Kwang
Soo Lee, Nam Sik Park and Hw Shin, 2006. Effect of
copper (I) oxide on growth and biochemical
composition of two marine microalgae. J. Environ.
Biol., 27(3): 461-466.

extra pollution. In: Pattys industrial hygiene and
toxicology, 3  Edn. Wiley, New York, pp: 567-594.rd

12. Maguire, R.J., 2000. Review of the persistance,
biaccumalation and toxicity of tributyltin in aquatic
environments in relation to Canada`s toxic
substances management policy. Water Qual. Res. J.
Cal., 35(4): 633-679.

13. Elumalai, M. and M.P. Balsubramanian, 1997. Effect
of naphthalene on carbohydrate metabolism during
vitellogenesis in marine edible crab, Scylla serrata
Bull. Environ. Contam. Toxicol., 59(6): 989- 993.

14. Ram Murti and G.S. Shukla, 1984. Toxicity of Copper
Sulphate and Zinc Sulphate to Macrobrachium
lamarrei (H. Milne Edwards) (Decapoda).
Crustaceana, Vol. 47, No. 2 (Sep.,), pp: 168-173.

15. Kumar, S.C.S. and S.S. Khanna, 1980. Toxicity of
copper sulphate and zinc sulphate to
freshwater teleost Puntius conchonius (Ham.) in hard
water. Comp. Physiol. Ecol., 5: 146-149. 

16. Sarojini, R., P.R. Machale and R. Nagabhushanam,
1990. Adverse effect of zinc sulphate exposure to
ovarian development of freshwater crab,
Barytelphusa guerini. J. Natcon., pp: 97-104.

17. Reddy, P.S. and A. Bhagyalakshmi, 1994. Elimination
of diurnal rhythm of respiration by methyl parathion
in crab, Oziotelphusa sensex sensex (Fabricius). Bull.
Environ. Contam. Toxicol., 53(2): 192-197.

18. Mane, U.H. and S.D. Kulkarni, 1999. Acute toxic
effect of cadmium on biochemical composition of
different body parts of the bivalve mollusc
Lamellidens   marginalis.    Nat.    Symp.   Eco.
Physiol.  and  Conserv.  Aqua.  Resourses Abst. 1.,
14 pp. 14 (8-11 Jan.) Mumbai.

19. Suresh, V., 2001. A study on the effects of heavy
metals toxicity on a brackish water crab, Uca
(celuca) lacteal annulipes (Crane 1975) of Pulicat
Lake, T. N., Ph. D. Thesis, University of Madras, T.
N. India.

20. Mali,  R.P.,   2003.   Heavymetal   induced   changes
I n  the  glycolatic  potential  of  freshwater  female
crab, Barytelphusa guerini. J.  Toxicol.  Physiol.,
1(11): 115- 117.

21. Vijayavel,           K.,     C.          Anbuselvam,
M.P. Balasubramaniam,     V.     Deepak    Samuel
and S. Gapalakrishan, 2006. Assessment of
biochemical  components  and  enzyme  activities in
the estuarine crab, Scylla Tranquebarica from
naphthalene  contaminated  habitants.  Ecotoxico.,
15: 469- 476.



World Appl. Sci. J., 7 (12): 1534-1539, 2009

1539

22. Shah,   D.S.M.,    V.    Rajaramani,    R.   Sathiyapriya, 24. Alderidge, W.N., 1976. The influnce of organotin
O. Sathick and S. Reveendran 1998. Effect of compounds on mitochondrial function. In: organotin
tributyltin (TBTO) on glycogen metabolism in compounds: New chemistry and application
estuarine edible blood clam, Anadara rhombea. J. (Zuckrman J.J.eds.) Amerian chemical society.
Ecotoxicol. Environ. Monit., 8(2): 133-135. Wanshigton D.C., pp: 186-196. 

23. Holwerda, D.A. and H.J. Herwig, 1986. Accumalation 25. Sujatha, C.H., S.M. Nair and J. Chako, 1996.
and metabolic effects of di n butyltin dichloride in the Tributyltin oxide induced physiological and
freshwatrer clam, Anodonta anatine. Bull. Environ. biochemical changes in a tropical estuarine clam.
Contam. Toxicol., 36: 756- 762. Bull. Environ. Contam. Toxicol., 56: 33- 310.


