Journal of Entomology and Zoology Studies 2015; 3 (1): 126-128

E-ISSN: 2320-7078
P-ISSN: 2349-6800
JEZS 2015; 3 (1): 126-128
© 2015 JEZS
Received: 01-01-2015

Impact of cypermethrin on biochemical aspects of
clinical importance in the blood of freshwater fish
Cyprinus carpio

Accepted: 16-01-2015
A.Paritha Bhanu
P.G. and Research Department of
Zoology, Chikkaiah Naicker
College, Erode - 638004,
Tamilnadu, India.
M.Deepak
P.G. and Research Department of
Zoology, Chikkaiah Naicker
College, Erode - 638004,
Tamilnadu, India.

A.Paritha Bhanu, M.Deepak
Abstract
LC50 96 hr value of cypermethrin to the freshwater fish Cyprinus carpio (Linn) was determined through
static bioassays. The fish were reared in sublethal concentration of the pesticide for 28 days. Blood was
collected from the treated and control fish and used for clinically important biochemical analysis. The
biochemical variables such as glucose, urea and creatinine increased in the blood of C. carpio whereas
the proteins, albumin and globulin decreased significantly. The study evidenced that the fish might have
experienced a higher energy demand as well as conditions like hyper glycemia, proteinemia, liver
damage, kidney destruction and muscle destruction under cypermethrin exposure.
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1. Introduction
Though the terrestrial agriculture is the major source of food materials to mankind,
supplementary proteins are needed in order to meet the prevailing protein deficiency. In many
countries, the marine and freshwater fish serve as preferred animal proteins. The fish are the
cheapest source of animal proteins to humans [1]. But most of the freshwater protein sources
have become unhealthy due to pollutants which affect the aquatic organisms especially the
fishes. Among the pollutants, pesticides are the major contaminants of the environment
affecting the non-target organisms as more than 70% of chemical formulations are employed
in agricultural sector [2]. In recent times, cypermethrin, a synthetic pyrethroid pesticide has
been extensively used to control the insect pests.
As the normal physiological processes are affected prior to the death of an organism, it is
important to analyze physiological and biochemical parameters in evaluating toxicity [3].
According to National Research Council (1989), the analyses of clinical chemistry are faster
and cheaper than the analytical methods to detect the impact of pollutants on organisms. In
animals, the nature of blood indicates all vital processes in the body and any alteration in blood
chemistry could be useful to detect the toxicity in fish. Therefore, the present study has been
made to determine the effect of cypermethrin on clinically important biochemical aspects in
the blood of freshwater fish Cyprinus carpio.
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2. Materials and methods
Healthy and active fresh water common carp, Cyprinus carpio were obtained from Tamil Nadu
State Fisheries Department, Aliyar, Tamil Nadu, and India. Cypermethrin is a synthetic
pyrethroid insecticide with analargrade 99.4% was procured from Gharda Chemicals, Mumbai,
India. Bioassays were carried to find LC50 96 hr value of cypermethrin to C. carpio in the
Zoology laboratory of our college. Then a group of 10 fish were exposed to sub lethal
concentration of cypermethrin (0.2 ppm) for 28 days along with appropriate controls by using
dechlorinated tap water in which the variables such as temperature (30 ±1 ºC), pH (7.1 – 7.9),
salinity (0.4 – 0.7 ppm) and dissolved oxygen (5.5 – 6.2 mg/l) were maintained. The fish were
fed with artificial fish meal daily and the test solutions were changed daily by using respective
concentrations of the pesticide. The blood from the experimental and control fish was collected
by cardiac puncture and syringe rinsed with EDTA and then drained into a sterile eppendorf
tube for blood serum chemistry on day 4, 7, 14, 21 and 28. Each of these sample was
transferred into a glass test tube and allowed to clot at room temperature for 1hr. Serum was
obtained by centrifugation at 720 g for 15mintus and stored at -80 oC for 2 or 3 days to
estimate various biochemical parameters.
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The glucose level in the blood was estimated by the method of
Dubowski [4], protein content by the method Lowry et al. [5],
the concentration of albumin and globulin by the method
Kingsley 6], the Urea by the method Varley [7] and creatinine
level by the method Owen et al [8].
3. Results and Discussion
Since the blood is the most important fluid in animals
reflecting the physiological condition, the blood study is now a
days widely used to identify the toxic impact of pollutants [9].
In the present study, cypermethrin causes significant
biochemical alterations in the blood of fishes as also noticed
[10].
That is the clinically important biochemical variables like
glucose, urea and creatinine concentrations increase in the
blood of C. carpio whereas the levels of protein, albumin and
globulin were decreased significantly (Table 1).
The increase in glucose level (hyperglycemia) in the blood of
experimental fish can be assigned to intensive glycogenolysis
and synthesis of glucose from extra hepatic tissue proteins and
amino acids [11]. It is also shown that the toxic stress could
induce glycolysis resulting in higher glucose level in the blood
of fish [12]. Present investigation clearly evidences that a higher
energy demand would have stimulated increased catabolism of

proteins in the blood of present experimental fish for the
production of required energy, thereby reducing the serum
proteins. It is also found that a high proteolytic activity or
increased production of protease enzyme or impaired protein
synthesis could cause decrement in protein content in tissues
of fish under stress [13, 14]. Under cypermethrin toxicity, the
albumin and globulin content reduced in the blood of C.
carpio resulting in condition known as proteinaemia. The
reduction in the level of albumin and globulin is shown to be
indicative of reduced protein synthesis in the liver [15] or of
liver dysfunction [16]. The blood urea and creatinine were
significantly elevated in the blood of fish under the impact of
cypermethrin [17]. It is shown that the increased blood urea
could occur at times of impaired kidney function, liver
diseases and cardiac arrest [18]. The accumulative creatinine
could be result of extensive muscle destruction and renal
diseases [19].
4. Conclusion
From this experiment it was observed due to cypermethrin
toxicity, increased level of glucose level, decreased level of
albumin and globulin and elevated level of urea and creatinine
were found due to liver and kidney dysfunction.

Table 1: Effect of cypermethrin on various biochemical parameters in the blood of C. carpio
Biochemical parameters

Days of
exposure

Glucose(mg/l)

Control

71.29 ± 1.68

Total
proteins(mg/l)
8.23 ± 0.79

4

76.57 ± 1.93NS
(+7.41) r=0.998

7

14

21

28

Albumin(mg/l)

Globulin(mg/l)

Urea(mg/l)

Creatinine(mg/l)

4.14 ± 0.25

3.19 ± 0.15

0.33 ± 0.02

7.84 ± 0.70NS
(-4.74) r=0.956

3.98 ± 0.22NS
(-3.86) r=0.988

2.95 ± 0.12NS
(-7.52) r=0.990
2.67 ± 0.10
(-16.30)r=0.947

24.29 ± 0.69
28.53 ± 0.89
(+17.46)
r=0.999
33.40 ± 1.13
(+37.51)
r=0.990
38.14 ± 1.34
(+57.02) r =
0.941
41.22 ± 1.74
(+69.70) r =
0.904
45.33 ± 1.33
(+86.62) r =
0.903

81.25 ± 2.14 NS
(+13.97)
r=0.992
86.12 ± 2.30 NS
(+20.80)
r=0.995
92.52 ± 2.58
(+29.78)
r=0.998

6.76 ± 0.60
(-17.86) r=0.986

3.80 ± 0.20 NS
(-8.21) r=0.992

6.22 ± 0.45
(-24.42) r = 0.895

3.25 ± 0.18
(-9.42) r=0.975

104.33 ± 2.90
(+46.35)r=0.982

5.61 ± 0.24
(-31.83) r=0.984

3.84 ± 0.14
(-15.94)
r=0.951
3.21 ± 0.12
(-22.46)
r=0.966

6.08 ± 0.34
(26.12) r=0.926

2.36 ± 0.09
(-26.02) r =
0.965
2.12 ± 0.08
(-33.54) r =
0.994
1.80 ± 0.06
(-43.57) r =
0.997

0.39 ± 0.03
(+18.18) r=0.992
0.44 ± 0.05
(+33.33) r=0.994
0.51 ± 0.06
(+54.55) r = 0.996
0.57 ± 0.08
(+ 72.73) r =
0.999
0.61 ± 0.09
(+84.85) r = 0.910

Values are represented as Mean ± SD of five replicates
All values are significant at P<0.05 except NS (NS – Not Significant; r = Correlation Coefficient; - indicates percent decrease from control; +
indicated percent increase over control)

5. References
1. Chakraborty K, Joseph D, Stephy PS, Chakkalakal SJ,
Joy M, Raola VK. Inter annual variability and seasonal
dynamics of amino acid, vitamin and mineral signatures
of ribbon fish, Trichiurus lepturus (Linnaeus, 1758).
International food research Journal 2014; 21(5):2007–
2016.
2. Wei NX, Wen BL, Xian PS, Guang ZJ, Xianng FL. Effect
of Trichlorfon on Hepatic Lipid Accumulation in Crucian
Carp Carassius auratus gibelio. Journal of Aquatic
Animal Health 2012; 24(3):185-194.
3. Praveena M, Sandeep V, Kavitha N, Jayantha RK. Impact
of tannery effluent chromium on hematological
parameters in a freshwater fish, Labeo Rohita (Hamilton).
Research Journal of Veterinary and fishery sciences 2013;
1(6):1-5.
4. Dubowski KM. An O-toluidine method for body-fluid

5.

6.

7.
8.

9.

~ 127 ~

glucose determination. Clinical Chemistry 1962; 8:215–
235.
Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein
measurement with the Folin Phenol Reagent. J Biol Chem
1951; 193:265-275.
Kingsley GR. The determination of serum total protein,
albumin, and globulin by the Biuret reaction, biol. Chem
1939; 131:197-200.
Varley H. Practical Clinical Biochemistry, ArnoldHeinemann Publishers Pvt. Ltd 1976; 4, 52.193:267-75.
Owen JA, Iggo JB, Scangrett FJ, Steward IP.
Determination of creatinine in plasma serum, a critical
examination. J Biochem 1954; 58:426-437.
Lakshmanan SA, Rajendran C. Sivasubramaniyan
Impact of Dichlorvos on tissue glycogen and protein
content in freshwater fingerlings, Oreochromis
mossambicus (Peters). International Journal of Research

Journal of Entomology and Zoology Studies

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

in Environmental Science and Technology 2013; 3(1):1925.
Orun I, Selamoglu TZ, Gulhan MF, Erdogan K. Role of
profilis on biochemical and hematological parameters of
on Eurhynchium mykiss exposed to cypermrthrin. Journal
of survey in fisheries sciences 2014; 1(1): 21-35.
Vinodhini R, Narayana M. Int J Environ 2009; 3(1):95100.
Hog H. Effects of sublethal concentration of Zinc II
sulphate heptahydrate (Zn SO4 .7 H2O) on blood glucose
level of fresh water fish Heteropneustes fossilis.
International Journal of Scientific Technology Research
2014; 3(5):128–131.
Baise UE, Lokhande MV. Effect of cadmium chloride in
the biochemical content in different tissues of the
freshwater fish Euoplocephalus tutus. International
Research Journal of Biosciencs 2012; 1(7):55 -57.
Nagaraju B, Venkata RV. Effect Of Profenofos An
Organophosphate On Protein Levels In Some Tissues Of
Fresh Water Fish LabeoRohita (Hamilton). International
Journal of Pharmacy and Pharmaceutical Sciencesissn
2013; 5:0975-1491.
Joseph B, Raj SJ. Effect of Curacron toxicity on the total
serum protein content of Cyprinus carpio. Toxicol
Environ Chem 2010; 92:1889-1893.
Mahdi B. Physiological dysfunction in fish after
insecticides exposure. INTECH 2013;
http://creative commons.org/licenses/by/3.0.
ShaikhIrshadahmad,
Gautam
RK.
Effect
of
Organophosphate Pesticide, Nuvan on Serum Biochemical
Parameters of Fresh Water Catfish Heteropneustes fossilis
(Bloch.). International Research Journal of Environment
Sciences 2014; 3(10):1-6.
Abdelmoneim AM, AbouShabana NM, Khadre SEM,
Abdel KHH. Physiological and histopathological effects
in cat fish (Clariaslazera). Exposed to dyestuff and
chemical water. International Jour of Zoological Research
2008; 4(4):189–202.
Jana B, Helena M, Marie S, Petr M, Lenka Z, Misa S,
Zdenka S. Evaluation of Biochemical, Haematological,
and Histopathological Responses and Recovery Ability of
Common Carp (Cyprinus carpio L.) after Acute Exposure
to Atrazine Herbicide Hindawi Publishing Corporation
Bio Med Research International Article 2014.

~ 128 ~

