Cibtech Journal of Bio-Protocols ISSN: 2319-3840 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/cjbp.htm
2016 Vol. 5 (1) January-April, pp.15-19/Mahajan.

Research Article

LEVEL OF OXIDATIVE STRESS BIOMARKER IN GILL AND
HEPATOPANCREAS TISSUE OF FRESHWATER BIVALVES,
PARREYSIA CYLINDRICA AFTER HEAVY METAL INTOXICATION

*P. R. Mahajan
Department of Zoology, Sardar Vallabhabhai Patel Arts and Science College, Ainpur, Tal — River,
District — Jalgaon, 425509 (M.S.)
*Author for Correspondence

ABSTRACT

Heavy metal salts are biologically important. If the increase concentration of the metal in the aquatic
environment, they may interfere with the metabolic activity of organisms. In the presenting study, an
attempt was made to investigate the effect of heavy metal salts, arsenic on oxidative stress biomarker CAT
activity in the gill and hepatopancreas tissue of freshwater bivalves, Parreysia cylindrica. The group of A
bivalves maintain as a control while group of B bivalves were exposed to sub lethal dose of 96 hr. LCso0
of arsenic trioxide (0.195 ppm) for 18 days. The gills and hepatopancreas tissues from control and
experimental groups bivalve removed after 6, 12 and 18 days and studied the Catalase (CAT) activity. The
present study of metal salts treated bivalve shows the decreased lipid content level and catalase (CAT) in
the gill and hepatopancreas tissues of freshwater bivalves, Parreysia cylindrica. The results are discussed
with available literature.
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INTRODUCTION

Drinking water may be contaminated with arsenic from arsenical pesticide, natural mineral deposits or
improperly disposed arsenical chemicals. However, elevated arsenic level in drinking water is the major
cause of arsenic toxicity in the world. Reports of arsenic contamination in water are available from more
than 30 countries in the world (Chakraborti et al., 2002). The presence of heavy metal salts in the aquatic
environment had effects on aquatic organisms; lethal effects resulted in serious physiological disorders or
death, while sub lethal effects were manifested by disturbances of metabolism. The environmental risk
assessment and eco toxicological involved the use of biological markers to highlight an early stage of
pollution (Van der Oost et al., 2003). Arsenic contamination has been found in the States of Bihar, Uttar
Pradesh, Jharkhand, Assam, Chhattisgarh and Andhra Pradesh (IARC, 2004; Nickson et al., 2004). Mussels
are filter-feeding bio-accumulators that have been used as sentinel organisms in numerous monitoring
programs (NOAA, 1995). The analyses of biomarkers in these bivalves have been also incorporated into
bio monitoring studies to evaluate the effects of pollutants (Viarengo et al., 2000) in areas contaminated
with heavy metals (Najimi et al., 1997; Regoli and Principato, 1995).

Hydrogen peroxide is toxic to cells. CAT and GPX are the major primary antioxidant defense component
that catalyses the decomposition of H,O, which is produced by the action of superoxide dismutase to H,O.
Many biochemical and cellular biomarkers had been studied in aquatic organisms, and particularly in fish
and bivalve molluscs. These biomarkers included those that were specific to oxidative stress, recommended
for bio monitoring the quality of the agatic environment, including malondialdenyde (MDA) which is
derived from lipid peroxidation of polyunsaturated fatty acids in cell membranes during oxidative stress
(Hamza-Chaffai et al., 2003; Dewes et al., 2006; Oruc and Usta, 2007), reduced glutathione (GSH) involved
in the antioxidant defense system (Machreki-Ajmi, Hamza-Chaffai, 2006). and catalase (CAT) which is the
first line of defense against oxidative stress (Smaoui-Damak and Hamza Chaffai, 2003). Under normal
physiological condition, animals maintain a balance between eneration and neutralization of reactive
oxygen species (ROS). However, when organisms are subjected to xenobiotic compounds, the rate of
production of ROS, such as superoxide anion radicals (O2 «—), hydrogen peroxide (H20>), hydroxyl radicals
(*OH) and peroxyl radicals (ROO—) exceeds their scavenging capacity (Halliwell and Gutteridge, 2007).
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CAT response to toxic chemicals show a bell-shaped trend, with an initial increase in activity due to enzyme
induction, followed by a decrease in activity due to an enhanced catabolic rate and/or direct inhibition by
toxic chemicals (Viarengo et al., 2007). Such trends in CAT activity can be found in mussels at polluted
sites according to the levels and duration of pollutant exposure (Nasci et al., 2002; Regoli et al., 2004;
Nesto et al., 2004; Pampanin et al., 2005; Tsangaris et al., 2010). The aim of our study was to determine
the effect of heavy metal salts, arsenic on oxidative stress biomarker (CAT) activity in tissues of gill and
hepatopancreas of freshwater bivalve, Parreysia cylindrica.

MATERIALS AND METHODS

The bivalve, Parreysia cylindrica were acclimatized to laboratory condition for 2-3 days and healthy active
bivalves of approximately medium size and weight were chosen. These bivalves were divided into two
groups, such as group A and B. The bivalves of group A were maintained as control. The bivalves from
group B were exposed to chronic concentration (LC soi0value of 96 hr.) of heavy metal salt, Arsenic trioxide
(0.195 ppm) up to 18 days. The control and experimental bivalves from A to B groups were dissected after
6, 12 and 18 days. The gills and hepatopancreas tissues were removed.

Tissue Processing

The removed wet tissue of gills and hepatopancreas was homogenate in blender with M/150 phosphate
buffer at 1-4° and centrifuge. Stir sediment with cold phosphate buffer and allows standing in the cold
with shaking occasional then repeating the extraction once or twice and using the supernatant for assay of
catalase.

Biochemical Analyses

Catalase activity (CAT) was measured following decrease of absorbance at 240 nm due to H,O;
consumption (Luck, 1974).

RESULTS AND DISCUSSION

The bivalve, Parreysia cylindrica after intoxication of arsenic trioxide, the level of oxidative stress
biomarker (CAT) activity showed a significant decreased with increasing exposure period of heavy metal
salts. The CAT activity in gills is lower as compared to hepatopancreas. The CAT activity in gill of control
group of bivalve is 38.5, 37.7 and 37.5. The activity decreased significantly in experimental group of
bivalve, it is 35.3, 31.7 and 28.5 after 6, 12 and 18 days respectively. The CAT activity in hepatopancreas
of control group of bivalve is 47.9, 47.3 and 46.3. The activity decreased significantly in experimental
group of bivalve, It is 45.1, 43.4 and 38.9 after 6, 12 and 18 days respectively.

Table: Level of Oxidative Stress Biomarker (Cat) in Gill and Hepatopancreas Tissue of Freshwater
Bivalves, Parreysia Cylindrica after Arsenic Trioxide Intoxication

Sr Body _Catalase activity (U/mg.Protein)
Treatment No

Tissue 6 Days 12 Days 18 Days
(A) Gontrol | G 38.5+ 0.007 37.7+ 0.005 37.5+ 0.003
i H 47.9+ 0.003 47.3+0.006 46. 3+ 0.004
LG 35. 3+ 0.001, 31.7+ 0.003, 28.5+ 0.005,
-0.032* - 0.06* - 0.09%
(B)0.195ppm As:0s o 451+ 0.003, 43. 4+ 0.001, 38. 9+ 0.006,
- 0.028* -0.039* -0.074*

G-Gills, H- Heptopancreas / * - Compared with respective A

Discussion
Antioxidant systems are efficient protective mechanisms against reactive oxygen species (ROS) produced
by endogenous metabolism or by the biotransformation of xenobiotic. The activity of these systems may
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be induced or inhibited after chemical stress. An induction can be considered an adaptation, allowing the
biological systems to partially or totally overcome stress resulting from exposure to an unsafe environment.
In contrast, a deficiency of the antioxidant system will induce a precarious state, making biological species
more susceptible to toxic agents and precluding toxicity. Indeed, such a deficiency will impair the ability
to neutralize ROS and to prevent cell damage. Thus, the parameters of antioxidant systems could be useful
biomarkers reflecting not only exposure to contaminants, but also toxicity Laboratory studies on analysis
of stress responses in tissues of organism exposed to metal can help to understand mechanism through
which metals exert their toxicity in organisms and hence the results can be used to explain the impact of
heavy metal toxicity on organisms in fields. It is obvious from the present study that exposure of freshwater
bivalve to (LCso10 concentration of 96 hours) arsenic, only influence the oxidative stress biomarker on the
(CAT) in gills and hepatopancreas of Parreysia cylindrical.

Catalase, a well-established biomarker, is an essential enzyme of antioxidant defence system, which is
present virtually in all aerobic organisms. This enzyme catalyzes the decomposition of hydrogen peroxide
(H202 into water and oxygen. A wide variety of stressors encountered in aquatic environments is able to
alter the levels of catalase activity (Chandran et al., 2005; Mena et al., 2014).

In this study, the tested heavy metal salt, exhibited various levels of catalase activity against fresh water
bivalve, Parreysia cylindrica. Arsenic was found to be most effective against this bivalve. The
hepatopancreas of gastropod mollusc is the key organ of metabolism and it is concerned with the production
of digestive enzymes, absorption of nutrients, endocytosis of food substances, food storage, and excretion
(Dallinger et al., 2002).

It has been found to be the major site of xenobiotic and oxy-radical-generating bio- transformation enzymes
(Livingstone et al., 1992). The antioxidant CAT is an extremely important component of intracellular and
antioxidant defenses of organisms (Jamil, 2001). At high H,O, concentrations, organic peroxides are
metabolized by Catalase. Geret et al., (2002) observed Hg to have a significant inhibitory effect on the
activity of CAT and glutathione peroxidase for the first day at concentration 25 pg/L. In the present study
slightly reduced CAT and GPx activities were noted on the first day for lower mercury concentrations.
Conclusion

In the present study, significant differences have been recorded in the activities of oxidative stress enzyme
(CAT) in the fresh Parreysia cylindrica after exposed to arsenic as compared with the control bivalve. This
indicates that there is a decreased level of oxidative stress due to the presence of heavy metals, and that an
imbalance is generated between pro-oxidants and antioxidants. The study made in Parreysia cylindrica can
help to understand mechanism through which metals exert their toxicity in organisms and hence the results
can be used to explain the impact of heavy metal toxicity on organisms. As exposed bivalve are likely to
adapt themselves even to the highest concentration.
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