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Cypermethrin and fenvalerate are two synthetic pyrethroid pesticides, commonly used in
agriculture fields for the control of insects because of their high insecticidal activity and low
mammalian toxicity. The mobilization of these pyrethroids from field to aquatic system induce
lethal and sub lethal effects on non-target animals particularly crabs, which has high food
value.

In the present study, an attempt has been made to study the effect of cypermethrin and
fenvalerate on protein content of different tissues like ovary, hepatopancreas, intestine, gill
and thoracic muscle of the freshwater crab Barytelphusa cunicularis (Westwood). The crabs
were exposed to sub lethal concentration (1/10% of 24 h LCso) of cypermethrin and
fenvalerate for a period of ten days. The treatments of these pyrethroids brought about
significant decrease in protein content in all tissues as compared to control. The maximum
decrease was observed in hepatopancreas. The percent decrease of total protein content
was in the order of: hepatopancreas > ovary > gill > intestine > muscle. The obtained results
indicate that cypermethrin has more toxic effects than fenvalerate. The significance of these
studies as bioindicator for assessing the toxicity and economic importance of the crab are

discussed.
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Introduction

A class of agricultural insecticides, the synthetic
pyrethroids, has emerged as a complement to the
organochlorines, organophosphates and carbamates and is
more popular for their high toxicity to wide range of insects [1].
Now days, continuous usage of these pesticides to control the
crop disease causing vectors has caused havoc to aquatic
ecosystem. Cypermethrin is one of the recent pyrethroid being
used for cotton pest control and wide variety of other crop
pests in India. Fenvalerate is also recently developed type Il
synthetic pyrethroid that has replaced other groups of
insecticide due to its improved potency and rapid
biodegradability. Higher concentrations of toxicants in aquatic
environment cause adverse effect on aquatic organisms at
cellular or molecular level and ultimately it leads to disorder in
biochemical composition.

Numerous biochemical indices of stress have been
proposed to assess the health of non-target organisms
exposed to toxic chemicals in aquatic ecosystem [2]. Proteins
are important organic substance required by organisms in
tissue building. They are intimately related with almost all
physiological processes, which maintain a simple biochemical
system in ‘living condition.” The freshwater fish Garra mullya is
important food item in this area hence, an attempt is made to
study the changes in total protein content as a function of the
effect of pesticides cypermethrin and fenvalerate.

Material and Methods

The crabs, Barytelphusa cunicularis were also collected
from Kham River at Tisgaon. They were acclimatized to
laboratory conditions under normal day/night illumination at 27
+ 1°C for about one week in plastic troughs (18" diameter)
containing sufficient tap water so that they submerged. Before
experimentation intermoult (stage Cs) female crabs [3] of
approximately equal carapace width (45 to 50 mm) and body
weight (50 to 55 gm) were sorted. To study the effect of
cypermethrin and fenvalerate on the biochemical constituents
crabs were divided in groups of 10 in each. Sub lethal
concentrations used to expose crabs for 10 days were
0.0000382 mgl?t of cypermethrin and 0.000141 mgl?! of
fenvalerate both Y1t of 24 h LCso. Along with experimental
group a corresponding control group of 10 crabs was also run
in normal tap water to compare the results. After their
respective  exposure  period, tissues like  ovary,
hepatopancreas, intestine, gill and thoracic muscles were
collected on ice and used for the analysis of protein by the
method of Lowry [4]. Bovine serum albumin was used as
standard. The amount of total protein content was expressed in
terms of mg% of wet weight of tissue. Each observation was
confirmed by taking at least three replicates. The significance
of difference in protein values control and experimental
animals was tested by student't' test [5].
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Results

In the crab, Barytelphusa cunicularis also depletion in
protein content in all tissues were noted after exposure to sub
lethal concentration of cypermethrin (0.0000382 mgl%) and
fenvalerate (0.000141 mgl?) respectively. The calculated

values of total protein and standard deviation with percent
change over the control in different tissues viz. ovary,
hepatopancreas, intestine, gill and muscle of the crab,
Barytelphusa cunicularis (Westwood) after ten days exposure
period are given in Table 1 and Graph. 1.

Table 1: The protein content of the crab, Barytelphusa cunicularis exposed to sub lethal concentration of cypermethrin (0.0000382 md-1) and
fenvalerate (0.000141 mg1%) for a period of 10 days

Eg Tissues Control Cypermethrin Difference  t-value Fenvalerate Difference  t-value
: 0, 0,

Mean +SD  Mean + SD (%) Mean + SD )
82.87 £

1 Ovary 172 4822 +1.15 -41.81%** 26.1600 56.44+2.13  -31.90%** 17.0507
69.37 £

2 Hepatopancreas 0.65 2812+1.12 -59.46%*+ 43.7094 33.00+1.72  -52.43** 32.0727

' 62.06 £ - "
3 Intestine 0.86 51.75%+1.95 -16.62 82962  57.94+056 -6.65 5.2341
. 63.75 £

4 Gill 130 41.81+0.86 -34.41%x% 20.5886 4856+1.17  -23.82* 13.1047
54.07 £

5 Muscle 102 46.87 £1.3 -13.31% 6.5477  4762+172 -11.93* 5.2862

Mean + SD of three individual observations expressed in mg %.
*  Statistically significant at P < 0.05
**  Statistically significant at P < 0.01
*** - Statistically significant at P < 0.001

% Change
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Graph 1: Percent change in the protein content of the crab, Barytelphusa cunicularis exposed to sub lethal concentration of cypermethrin and
fenvalerate for a period of 10 days

In the ovary of control crab the protein concentration was
82.9 mg%, whereas in the ovary of experimental crab
decreases of 41.8% and 31.9% were observed after exposure
to cypermethrin and fenvalerate respectively. In the
hepatopancreas of control crab the protein content was found
to be 69.4 mg%. As compare with control, the protein content
in hepatopancreas was found significantly (P<0.001)
decreased by 59.5% and 52.4% in crabs cypermethrin and
fenvalerate respectively. In the intestine of control crab the
protein concentration was found to be 62.1 mg%. As compare
with control the protein content in intestine of experimental
crab was found significantly (P<0.01) decreased by 16.6%
exposed to cypermethrin and (P<0.05) 6.6% in fenvalerate
exposed crabs. In the gills of control crab the protein
concentration was found to be 63.7 mg%. In the gills of treated
crabs, a decrease of 34.4% and 23.8% was observed after
exposure to cypermethrin and fenvalerate respectively. In the

muscle of control crab 54.07 mg% of protein was found. In the
muscle of experimental crab significant (P<0.01) decreases of
13.3% and (P<0.05) 5.3% were observed after exposure to
sub lethal concentration of cypermethrin and fenvalerate
respectively.

Maximum decrease in the protein content was observed
in the hepatopancreas as compared to other tissues of crab,
Barytelphusa cunicularis. The percent decrease of total protein
content was in the order of:

Cypermethrin: Hepatopancreas > Ovary > Gill > Intestine
> Muscle

Fenvalerate:
> Intestine

Hepatopancreas > Ovary > Gill > Muscle

Discussion
Biochemical changes are better indices of damage by
pollution than the conventional pathophysiological changes.
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Changes in biochemical parameters point to the development
of sub lethal abnormalities, which limit potential of an animal
population in effectively coping with the normal stress and
strain for survival. Biochemical studies have been carried out
at the level of whole animals, organs, tissues and sub cellular
organelles [6]. A few workers studied the effects of pyrethroids
and other pesticides on changes in the biochemical
composition of aquatic animals. Rao [7] studied changes in the
protein metabolism of a freshwater gastropod, Indoplanorbis
bisexustus due to Decis toxicity. Bhawan [8] studied alterations
in the protein content of prawn, Macrobrachium malcolmsonii.
Jadhav [9] studied endosulfan and thimet induced changes in
biochemical composition of a freshwater fish, Barbus stigma.
Kale [10] correlated cadmium toxicity and biochemical changes
in another freshwater crab, Barytelphusa cunicularis.

The nutritive and medicinal value of crab has been
recognized from time immemorial. Crab is an excellent source
of protein and vitamins besides being rich in calcium, iron,
phosphorus and iodine for human diet. Traditionally the crab is
considered as the, “protein for poor” [11].

Understanding of the protein components of cell becomes
necessary in the light of the radical changes taking place in
protein profiles during pesticide intoxication. Proteins occupy a
unique position in the metabolism of cell because of the
proteinaceous nature of all the enzymes which mediate at
various metabolic pathways [12,13].

The maximum decrease of protein was observed in
hepatopancreas after 10 days exposure to these pyrethroids.
The percent decrease of total protein content was in the order
of: hepatopancreas > ovary > gill > intestine > muscle. The
obtained results indicate that cypermethrin has more toxic
effects than fenvalerate (Table 1 and Fig. 1). Ehsan [14]
observed decrease in total protein content of the hill stream
teleost Garra mullya during egg maturation due to cadmium
toxicity. It is possible that decrease in protein content may be
because of more utilization of protein in stressful environment
conditions. Decrease in protein content may also be attributed
to the inhibition of protein synthesis. Variation in the protein
metabolism of fish exposed to these pyrethroids indicates their
toxic effect on the cellular metabolism thereby leading to
impaired protein synthetic machinery [15]. It is possible that
decrease in protein content in Barytelphusa cunicularis may be
because of more utilization of protein in stressful environment
conditions. Decrease in protein content may also be attributed
to the inhibition of protein synthesis. Many workers have
reported depletion in protein content in different tissues in
crabs exposed to various toxicants. Rao [16] observed decline
in protein content in gonad, muscle and hepatopancreas of
Scylla serrata exposed to Dimecron. Machale [17] reported
decrease in protein content in gonad, hepatopancreas and
muscle of Barytelphusa gureini. Bhagyalaxmi [18] noticed
depletion in protein content in the crab, Oziotelphusa sensex
senex exposed to fenvalerate. Sreenivasan [19] also reported
significant decrease in protein content in different tissues of
freshwater crab, Spiralothelphusa hydrodroma exposed to
cypermethrin.
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