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INTRODUCTION

Urbanization, advanced agricultural operations and rapid
industrial growth have encouraged more and more usage of
pesticide.It has been established that a substantial portion of
the pesticide utilized in agriculture and forestry also finds its
way by seepage along with leaching out of the pesticides
residue containing soil pollutants, polluting the aquatic
environment, endangering the aquatic population thriving
therein, particularly fishes. Pesticide poisoning in fishes is
considered to be very serious as fish form a major food resource
for mankind. Both human being  andfishes life is at stake.

Rogor is dominant pesticide widely used by agriculturists in
Bihar. Pesticide when leeched out in water enters into fish
body by passive diffusion through gills, epithelial tissues or
intestinal tract. Biotransformation of pesticides in fish appears
to be carried out largely in liver followed by kidney, plasma,
intestine microflora, brain and gonads (Pesonen et al., 1985).
Rogor is an organophosphate with acetylcholine esterase
inhibiting ability (Dutta et al., 1995). It  bears acute and chronic
toxicity and posses reproductive, tetratogenic, mutagenic  and
carcinogenic effects (Hayes, 1982 ; Hellenbeck, 1985).  Effect
of sublethal concentration of lead nitrate  on the blood profile
of Clariasbatrachus was studied by Nehar et al. (2010), showed
various changes in the blood parameters The acid

phosphatase, alkaline phosphatase and C-reactive protein
levels raised in the experimental fish.Endosulfan  induced
histopathologicalalteration in the liver, kidney and gills  of
L.rohita was studied by Inderabai et al. (2010), observed
pathological lesions leading to necrosis of hepatocytes,
glomorulus of kidney and primary and secondary gill filaments
of gills, which was on par with the duration of exposure of fish
to endosulfan and thereby affect homeostasis of fish, L. rohita.

The effect of rogor on biochemical profile of fish have been
worked by Gupta and Srivastava (1984) ;Haider and Inbaraj
(1986); Gill et al. (1991); Ghosh and Chatterjee (1985);
Choudhary and Nath (1985). In the present investigation rogor
induced alteration in the biochemical profile of carbohydrate,
protein and triglycerides present in the blood of
Clariasbatrachus have been done.

MATERIALS  AND METHODS

Live and healthy species of Clariasbatrachus of average weight
60 ± 10 gm and 4.5" ± 2" length were procured from various
wet lands of Dighadiyara, Patna. The fishes were brought to
the laboratory, disinfected with 0.1 % KMNO4 solution and
kept for acclimatization in the standard laboratory condition .
To maintain normal water temperature, cooler and exhaust
were used around aquarium .The aerated tap water was
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ABSTRACT
 In present study, the toxicity of insecticide rogor on biochemical parameters (carbohydrate,protein and triglycerides)
of fresh water fish Clariasbatrachus were estimated.The LC50( 96 hours) of rogor for fish have been calculated as
4.5µl/L . Two sub lethal concentration selected in the experimental protocol were 1µl/L and 2.5µl/L of Rogor and
accordingly stock solutions of rogor were prepared using distilled water.Fishes were sacrificed after 5th,10th,15thdays
of exposure.The total protein count shows great variations ,at 1µl/L , the total protein first decreased on 5thday by
39.7%  but increased on 10thand 15thday although it was 15.8% lower than the protein count of controlled fish.
However, on  2.5µl/L the serum protein of treated fish increased by 10.5% on 5thday of the treatment and on 15thit
showed an increase of 39.5% as compared to the controlled fish. The glucose level also increased in comparison
to the controlled fish.  On 1µl/L , the serum glucose increased by 15% on 5thday of the treatment but on 10th and
15thday it decreased by 3.9% and 15% respectively. Whereas on 2.5µl/L  ,the serum glucose increased by 18% on
5thday,33% on 10thday and 29% on 15thday of the treatment.  Triglycerides shows reduction in both  doses , at 1µl/
L triglyceride reduced by 1.7%, 16.7% and 19.5% respectively, on 5thday ,10thday and 15thday . On 2.5µl/L  the
decline in the triglyceride of treated fishes in comparison to control fish, on 5th, 10thand 15thday are 30.6%, 39.6%
and 41.6% respectively. This shows that rogor exposure hampers the nutritional value of these commercially
important fishes
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changed daily. After 48 hours, fishes were fed with pellet of
wheat flour and eggs @ 5 %  of their body weight. After, two
weeks of properly acclimatization fishes were grouped into
sets of six each.
In experimental protocol, commercially brand “Rogor ( EC 30
% )” has been purchased from the local supplier. The 96
hours LC50 of rogor was calculated by APHA (2000) for
Clariasbatrachus was calculated as 4.5 µl/L. The two doses
considered in the experimental protocol was 1µl/L and 2.5µl/
L of Rogor and accordingly stock solution of rogor were
prepared using distilled water. Fishes were then treated with
1µl/L (lower) and 2.5 µl/L (upper sublethal) for 15 days. The
solution was changed regularly. Fishes were sacrificed after
5th, 10th, and 15th day of exposure. After schedule period of
exposure, the serum sample from controlled and treated
groups were collected and assessed for different biochemical
analysis specially serum total protein content, total glucose
and triglycerides.
Blood sample were collected by puncture in heart ,left for half
an hour and clear serum was decanted off from the supernatant
,centrifuged at 3000 r.p.m. for 15 minutes for three successive
intervals. clear supernatant serum was decanted in a clean
dry vial and stored in deep fridge at 20ºC for biochemical
analysis.Blood serum analysis was done on BT260 Plus-semi-
Automatic Analyzer
The serum glucose was measured by using the enzymatic
GOD-POD  method, End Point. (Juaristi et al., 1995) following
oxidation of glucose by glucose oxidase (GOD) to produce
gluconate and hydrogen peroxide, which is then coupled
with 4 amino-antipyrene and phenol in the presence of
peroxidase (POD) to yield a red quinoeimine dye that is
measured at 505 nm. The observation at 505nm is
proportional to the concentration of glucose in the sample.
The total protein was measured by using Biuret method which
is based on the reaction between the peptide bonds of protein
and cu2+,that produces a blue-violet colored complex in
alkaline solution (Hartree,1972, Lowry, et al., 1951).
 Total triglycerides content was estimated by enzymatic GPO/
PAP method .Serum triglycerides  are hydrolyzed to glycerol
and free fatty acids by lipoprotein lipase , glycerol is converted
to glycerol-3-phosphate,which is then oxidized by glycerol
phosphate oxidase(GPO) to yield hydrogen peroxide. The

oxidative condensation of 4-Chlorophenol and 4-
aminophenazone in the presence of peroxidase and hydrogen
peroxide produces a rose coloured dye which is measured at
550nm (Trinder, 1970; Young, 2000)

RESULTS AND DISCUSSION

Variation in biochemical profile of  blood serum, that is total
protein count, total glucose count and triglyceride content of
both control and treated group of fishes have been shown in
Table 1 and 2.

Total serum protein shows a great alteration. On lower
sublethal dose i.e.1µl/L the serum protein shows decline by
39.7% on 5th day of exposure but on prolonged exposure the
protein count increased significantly (p<0.05) ,although it
was 15.8% lower than the protein content of controlled fish.
However, on higher sublethal dose of pesticide i.e. 2.5µl/L the
serum protein of treated fish increased significantly (p<0.05)
by 10.5% on 5thday of the treatment and on 15thit showed
significant(p<0.05)  increase of 39.5% as compared to the
controlled fish as depicted in the text graph-1. Increase in
protein content may be due to increase in protein synthesis
due to increased protein synthesizing enzymes secretion under
stress .Similar is the finding of Rajeshwar Rao et al. (1983)
who suggested that incline in protein content might be due to
pesticidal stress and the energy was derived from carbohydrate
metabolism. Present result is in agreement with the result of
Kabeer (1979) who observed increased in protein   content in
fish, Tilapia mossambica treated with methyl parathion and
malathion. Shivaprasad Rao et al. (1980) reported incline in
protein level due to increased level of protease and synthetic
potentiality of proteins in various tissues under pesticidal
impact. Magar R.S. and Afsar Shaikh (2012) investigated
increase in muscle and stomach protein content  of  Channa
punctatus under exposure to sublethal concentration of
malathion.  Ganeshwade et al. (2012) observed that on the
acute exposure of rogor a decrease in the level of protein in
testis, ovary, brain, muscles, liver, and gills was seen whereas
increased protein level was observed in kidney.

However, most of the workers found decline in protein content
in various tissues of fish under different stress conditions.
Yaganabano et al. (1981) and Bano (1982) showed decrease

Table 2: Showing alteration in biochemical composition of C.batrachus on exposure to 2.5µl/L of Rogor for fifteen consecutive days

Sl. No. Parameter Period of exposure of Rogor on experimented fishes in days
control 5th days 10th days 15th days

1 Total Protein (g/dl) 3.831±0.110 4.206±0.001* 2.628±0.016* 5.304±0.100*
2 Total glucose (mg/dl) 98.78±2.247 117.38±1.11* 132.1±19.008* 128.10±1.200*
3 Triglycerides (mg/dl) 600.2±1.128 416.2±1.584* 362.4±1.270* 350.3±2.023*

Values are expressed in Mean ± SD of six replicates in each case;*p<0.05, significant when student’s test was applied between control and experimental mean

Table 1: Showing alteration in biochemical composition of C.batrachus on exposure to 1µl/L of Rogor for fifteen consecutive days

Sl. No. Parameter Period of exposure of Rogor on experimented fishes in days
control 5th days 10th days 15th days

1 Total protein (g/dl) 3.831±0.110 2.335 ± 0.017* 2.817±0.024* 3.223 ± 0.109*
2 Total glucose(mg/dl) 98.78 ± 2.247 100.496±4.429 94.88 ± 1.25* 83.82 ± 0.459*
3 Triglycerides (mg/dl) 600.2±1.128 540.5±1.023* 500.1±1.147* 482.7±0.795*

Values are expressed in Mean ± SD of six replicates in each case.*P<0.05, significant when student’s  test was applied between control and experimental mean.
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in the total protein content of selected tissue and cholesterol
content of serum and liver in Clarias batrachus exposed  to
eldrine. Venkataramana et al. (2006) showed impact of
malathion on cardiac muscle of gobind fish, Glosso
gobiusgiuris (Ham). They concluded along with glycogen,
cholesterol and protein showed significant decrease at higher
concentration of malathion.

Total serum glucose shows great variations. The text graph 2
shows, on lower sublethal dose, the serum glucose increased
by 15% on 5th day of the treatment but on 10th and 15th day it
decreased by 3.9% and 15% respectively. Whereas on higher
sublethal dose, the serum glucose increased by 18% on 5th

day, 33% on 10th day and 29% on 15th day of the treatment.
The result is significant (p<0.05) under both the sublethal
doses of rogor treatment except on fifth day under 1µl/L of
rogor dose. So there is overall increase in serum glucose of
treated fishes as compared to the controlled fish, shows great
stress level under the impact of pesticide. The present finding
is in agreement with the finding of Alpana Arya (2014) who
also observed an increase in glucose and SGPT level  in the
serum of Clarias batrachus when exposed to mercury in
compare to the control value. Health (1995) reported that the
effects are cortisol mediated that is released from adrenal cortex,
that in turn helps in glycogen storage in liver by reducing the
use of glucose by tissues and it keeps blood glucose at higher
concentration. Similar increase in serum glucose level was
reported in A.anguilla exposed to femitrothion and endosulfan

(Gimeno et al 1994. )and in Clarias batrachus exposed to
malathion ( Mukhopadary et al. 1980) as well as in C.
gariepinus treated with λ-cyhalothrin ( Ogueji et al.  2007).

Although, most of the workers found decline in serum glucose
level when treated with rogor. Begum and Vijavaraghavan
(1999) also reported reduced muscle glycogen in C. batrachus
treated with the pesticide rogor. Similarly, Ndubuisi et al. (2014)
found  the liver glycogen and serum glucose concentrations
decreased significantly (p<0.05) with increasing λ-cyhalothrin
test concentration and duration of exposure. The decrease in
the serum carbohydrate content is due to its mobilization from
muscle to coelomic fluids as consequence of toxicant induced
hypotoxic and anoxic condition and direct utilization for
energy generation. (Reddy et al.,1984).

The serum triglyceride of treated fishes show decline, in both
lower and higher sublethal doses of rogor, in comparison to
the controlled fish. On lower sublethal dose, on 5th  day,10th

day and 15th day the triglyceride reduced by 1.7%, 16.7%
and 19.5% respectively. On higher sublethal doses, the
decline in the triglyceride of treated fishes in comparison to
control fish, on 5th, 10th and 15th day are 30.6%, 39.6% and
41.6% respectively as shown in text graph 3. The result is
significant (p<0.05) under both the sublethal doses of rogor.
Decrease in lipid content may be due to energy synthesis by
triglyceride oxidation under stressed condition. Similarly,
significant decrease in triglycerides content in blood plasma
of C. batrachus by mercury has been reported by Alpana
Arya(2014).  B. Lal and T. P Singh (1987), also reported a
decrease in  triglyceride due to sublethal concentration of
malathion in C. batrachus.
Sublethal concentrations of rogor can alter the blood
parameters which  may cause histopathological alterations  in
tissues of fish exposed to these for a long period of time.
However, it is important that the residual effects of these
pesticides in different body tissues of fish are detrimental  and
inimical to mankind as they are ultimately consumed by the
humans.

REFERENCES

APHA. 2000. Standard methods of examination of water and waste
water 21sted. APHA,AWWA and WPCF Amarican Public Health
association,Washington DC.USA.

Figure 3: Fluctuation in triglycerides level in the boodof Rogar treated
Clarias batrachus in comparison to control
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Figure 1: Fluctuation of protein level in Rogar treated Clarias
batrachus in comparison to control

Figure 2: Fluctuation of glucose in Rogar treated Clarias batrachus in
comparison to control
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