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ABSRACT

The present experiment deals with the impact of treatment of sodium arsenate, on the biochemical parameter
of blood of catfish, Clarias batrachus. The catfish was exposed to LC50 of sodium arsenate in laboratory
condition for determined duration. We studied the total protein level in blood of catfish alteration induced
by lethal concentration of sodium arsenate. It brought significant changes in protein level as compare to
control value. The biochemical study of blood of Clarias batrachus, total protein was decreased in sodium
arsenate treated group with prominent variation in acute toxicity.

Key words : Clarias batrachus, Protein, Sodium arsenate, Toxicity.

Introduction

Arsenic (As) is an ubiquitous and naturally ob-
tained element found widely in environment. Sev-
eral arsenic compounds are found in the environ-
ment (Pichhode and Gaherwal, 2019a). The concen-
tration of total arsenic (inorganic and organic) in
freshwaters can vary substantially depending on the
local geochemical environment and anthropogenic
influences (Katare et al., 2015; Asati et al., 2016;
Pichhode and Gaherwal, 2019b). Typically natural
levels can range from 0.13–2.1 µg/L in rivers and
from 0.06–1.9 µg/L in lakes.  Arsenic levels in salt-
water are much less variable than in freshwater,
with a typical range in open water of 0.5–2.0 µg/L
(Smedley and Kinniburgh, 2002). Besides the direct
exposure of people to arsenic by drinking contami-
nated water, the As might also biologically exist to
aquatic organisms, such as fish which are used as
human food thereby supply a supplement source of
arsenic. Therefore, studies concerned to arsenic (As)
content in aquatic organisms and sea fish in espe-

cially, have interested significant attention. In the
aquatic environment, arsenic exists either as, arsen-
ite and arsenate forms which are interconverted
through redox and methylation reactions. These
types of arsenic can accumulate in many aquatic
organisms which may catalyse the oxidation of ars-
enite to arsenate and promote the formation of
methylarsines through biomethylation reaction
(Kavitha et al., 2010). Finally, oxidative stress may
occur partially with arsenic toxicity (Banerjee et al.,
2009). In fish heavy metals and their various com-
pounds may affect their physiology and metabolic
activity and abnormalities in biochemistry
(Pichhode and Gaherwal, 2019c). Although arsenic
is not biomagnified through the food chain, bio con-
centration has been observed in various aquatic or-
ganisms such as a fish. Freshwater fish uptake ar-
senic is not only through diet by benthic-feeding but
also with waterborne across the gill (Talas and
Gulhan, 2013; Pichhode and Gaherwal, 2020). Ar-
senic contains both in the form of lipid soluble and
water soluble arseno organic compounds. Acute
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exposure can lead to immediate death because it
induced increases production of mucus, causing
suffocation, or direct detrimental effects on the gill
epithelium. Chronic exposures can show in the ac-
cumulation of the metalloid to toxic level; the
detoxification role of the liver and kidney at consid-
erable risk (Mandal and Suzuki, 2002). Many re-
searchers investigated reduce in protein level in
liver, kidney, blood of various fish due to exposure
of sodium arsenate. In the present investigation re-
sult proved the quantity of total protein in blood
serum of experimental fishes was found decreased
due to sodium arsenate.

Materials and Methods

The freshwater catfish Clarias batrachus were used as
an experimental animal and it was collected from
Indore local fish market, Indore, M.P. and after that
acclimatized it in the laboratory for approx. 7 days.
The analytical grade sodium arsenate
(Na2HAsO4·7H2O) (CAS No.: 10048-95-2) was or-
dered from Spectrum chemical mfg. corp., Mumbai,
India and used without further purification for the
experiment. For determining the lethal concentra-
tion (LC50) of sodium arsenate, catfish (Clarias
batrachus) were selected from the stock and exposed
to different concentrations of sodium arsenate in
different tanks. For determining LC50, ten fishes (10)
were kept in each tank and water was replaced
daily with fresh sodium arsenate mixed water to
maintain a constant level of sodium arsenate during
the exposure period. The survival or mortality of
catfish was observed at the end of 24 hours and the
concentration at which 50% mortality of fish oc-
curred was taken as the lethal concentration (LC50)
(Kumari et al., 2017). The blood was collected from
cardiac puncture of Clarias batrachus by disposable
syringe and needles and kept in appropriate steril-
ized vials then processed for total protein analyses
(Dacie and Lewis, 1975). In the present investigation
experimental fishes were divided into two groups
control and sodium arsenate treated group. Ten (10)
fishes were kept in control group and exposed to
normal water and in experimental group forty (40)
fishes were exposed to concentration of sodium ar-
senate at different time intervals. In both control and
experimental group fishes were exposed to maxi-
mum 96 hours (Pichhode and Gaherwal, 2019d).
The estimation of total protein was determined by
adopting biuret method (Harris, 2003). The total se-

rum protein was expressed as gram per cent (%)
protein.

Results and Discussion

Due to exposure of sodium arsenate, the quantity of
total protein in blood serum of experimental fishes
was found decreased. The decreased total protein
concentration in blood of experimental fishes was
after 96 hrs. 18.07 percent. The decreased in protein
value of blood after 24, 48 and 72 hrs. were 7.30, 8.46
and 15.00 percent respectively.

In the present investigation due to effect of so-
dium arsenate total protein was decreased as com-
pared to control value at 24, 48, 72 and 96 hrs. The
decrease in protein level may be due to their degra-
dation and also to their possible utilization for meta-
bolic purposes. Proteins are primarily involved in
the architecture of the cell, which is the chief source
of nitrogenous metabolism. The depletion of protein
fraction may have been due to their degradation
and possible utilization for metabolic purposes. En-
hanced protease activity and decreased protein
level have resulted in marked elevation of free
amino acid content in fish tissues (Nelson and Cox,
2005).

Fig. 1. Showing total protein in the blood of C. batrachus
exposed to sodium arsenate for different duration,
vertical bars represented mean±S.D.

Arsenic induced toxicity is related to its high ca-
pability of reacting with protein and non-protein
thiol groups resulting in an alteration of critical cel-
lular pathways. Plasma proteins were decreased
significantly with exposure period of arsenic com-
pound (Habib et al., 2007). Due to sodium arsenate
this could be attributed to renal excretion or im-
paired protein synthesis or liver disorder (Kori-
Siakpere and Ubogu, 2008; Pichhode et al., 2020).The
biochemical study of blood of Clarias batrachus, total
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protein was decreased in sodium arsenate treated
group with prominent variation in acute toxicity.

Conclusion

The present investigation demonstrated alteration
in blood protein of catfish, Clarias batrachus after
exposure of sodium arsenate during the experimen-
tal duration 24, 48, 72 and 96 hrs. as compare to con-
trol. The biochemical parameters also can use as ca-
pable biomarkers of acute arsenic toxicity to the eco-
nomically important catfish in environmental bio
monitoring.
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