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ABSTRACT

Objective: Pesticides are stable compounds and they enter the aquatic ecosystem through the agriculture run off. The evaluation of nature and
degree of harmful effects produced by the toxic substance in the aquatic organisms are evaluated by toxic tests. The 96 hour LCso values have
generally been found to be satisfactory for the measurement of acute toxicity. The differences in 96 h LCso of the same toxicant in different fishes
may be attributed to individual traits including those of behavior and additional structure such as accessory respiratory organs. The individual
characters such as size and weight, sex and biological behavior are important determination for variation in LCso values.

Methods: Therefore, in this present study is an attempt to study the toxicity of the pesticide with respect to the hematology, biochemical and
histology of fish Labeo rohita (Ham). The Monocrotophos affects not only fish but also organisms in the food chain through the process of
consumption of one by the other. The pesticide, which enters the body tissues of the fish, affects the physiological activities.

Results: The cytometric measurements of erythrocytes of sublethal exposure showed that there is not much differences from the control. In the
control fish, the erythrocytes were oval in shape with elongated nucleus. Fish, exposed to sublethal concentration of Monocrotophos showed
abnormal size Reduction in the volume of the cytoplasm of cells and swelling of nuclei were observed in fish exposed to concentration.

In the hematology, the total Red Blood Corpuscle and Haemoglobin content were decreased with the increasing hours of exposure of the
monocrotophos 36% EC. The amount of the Mean Corpuscular Haemoglobin (MCH) also was increased. The haemoglobin content directly
relationship for RBC content it indicate count leading to anemia as a result of inhibition of erthropoiesis, haemosynthesis and increase in the rate of
erythrocyte destruction in haemopoietic organs.

However, the total was total White Blood Corpuscle was increased with the increasing hours of exposure of the Monocrotophos 36% E. C. The constant
increasing in the differential count clearly indicates that the pesticide stress certainly stimulate the white blood cells to produce more at all time of
exposure. A linear relationship was established with respect to pesticide monocrotophos and total White Blood Corpuscle. The constant increase in the
differential count clearly indicates that the pesticide stress certainly stimulate the white blood cells to produce more at all times of exposure.

Conclusion: It has been suggested that the enumeration of differential cell ratio counts provide of useful diagnostic procedure to assess the

physiological stress in the fish.
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INTRODUCTION

Adversely human activities are directly or indirectly affect the
environment. Due to development activities such as construction,
transportation and manufacturing not only deplete the nature
resources but also produce large amount of wastes that leads to
pollution of air, water and soil. Today environmental pollution has
become not only a national but also an international problem.

The major sources of water pollution are domestic, agricultural and
industrial wastes which are discharged into natural water bodies
[1]. Water pollution is usually caused by various human sources,
typically (point and non point) industrial facilities and
agrochemicals especially in aquatic ecosystem, has become a serious
environmental problem nowadays. These agrochemicals and
industrial discharges may carried away effectively by rains, winds,
rivers and floods into the large water bodies and change their
physico-chemical properties with high toxicity. The water
contamination cause damages to aquatic life especially to fishes
which are very sensitive to wide range of toxicant in the water [2].

Pesticide is widely used in modern agriculture to aid in the
production of high quality food. However, some pesticides have the
potential to cause serious health and environment damage.
Repeated exposure to sub-lethal doses of some pesticides can cause
physiological and behavioral changes in fish that reduce
populations, such as abandonment of nests and broods, decreased
immunity to disease and increased failure to avoid predators [3].
The increasing use of pesticides causes chemical pollution results

potential health hazards to live stock, especially to fish, birds, frogs,
and mammals [4].

The most common cause of water pollution in developing countries is
domestic and industrial waste that is directly released into streams or
ponds without treatment. These wastes mostly contain various types
of pollutants such as heavy metals, radioactive elements, pesticides,
herbicides and corrosive substances like acids and bases [5].

Aquatic water bodies are frequently polluted with a multiple of
potentially hazardous substance [6]. Pesticide poisoning is an
important cause of the morbidity and mortality in developing
countries. Now a day’s formers are using the verity of pesticide,
insecticide, herbicide using agricultural field. The pesticide mainly
two types organochlorine and organophosphate in recent year
monocrotophos is organophasphate using their field of controlling
the insect pest.

Fishes play an important role in human nutrition. Fish proteins are
well balanced with essential amino acids and are comparable to
other proteins of animal’s origin [7]. Further fishes contains lipids
especially omega fatty acids from the human nutrious point of view.

Among organophosphate pesticides, monocrotophos is one of the
important to controlling insect pesticide, indiscriminately using by
India. The formers residue reaches to the environment by direct
application, spray drift, aerial spraying, and washing from the
atmospheric precipitation and runoff from agricultural lands where
they ravage the biotic life [8].
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In assessing the safety level of any poisonous chemical for higher
animals, the first task is to determine the acute toxic LCso value, a
simple expression of the degree of toxicity that can be understood by
toxicologists [9]. The increasing awareness of aquatic pollution
demands toxicity tests to assess the efficacy of the contamination
and to extrapolate their safe levels permissible in the environment.
The median tolerance limit of any pollutant is meant as an
elementary guide in the field of toxicology [10].

Indiscriminate use of different pesticides in agriculture to prevent
crop damage from pests has been increasing over two decades
especially in developing countries [11]. When pesticides come in
contact with internal organs, irreversible changes in metabolic
activities, many pesticides have been reported to produce a number
of biochemical changes in fish at sub-lethal levels [12].

Toxicity data for a variety of pesticides such as organophosphate,
organ chlorine, carbamide and pyrethroid pesticides have been
reported for the number of fish species by various author’s [13-21].

Blood is a pathophysiological reflector of the whole body and
therefore, blood parameters are important in diagnosing the structural
and functional status of fish exposed to toxicants [22]. Hematological
parameters can provide satisfactory information on the physiological
response of fish to environmental stressors for two major reasons,
namely, the close association of the circulatory system with the
external environment and the ease of availability of fish blood [23-24].

In general, the end points used in toxicity studies are mortality,
survival and growth with acute toxicity tests, the parameters are
quite appropriate, but for long-term sublethal concentration’s these
relavant parameters are difficult to ascertain [25].

In the present study is an haematology studies of cytometric
measurement, red blood corpuscle estimation, total white blood
corpuscle estimation, haemoglobin content and mean of corpuscle
heamoglobin in the fresh water fish in Labeo rohita (Hamilton 1882).
exposed in monocrotophos.

MATERIALS AND METHODS

Healthy freshwater fish, Labeo rohita of the weight (15+1g) and length
(8.0+0.5 cm) were selected for the experiment and were collected
from the local commercially culture farm near Kumbakonam. Fish was
screened for any pathogenic infections. Glass contamination aquaria
were washed with 1% KMnO4 to avoid fungal contamination and then
dried in the sun light. Healthy fishes were then transferred to glass
aquaria (3520°20 cm) containing dechlorinated tap water.

Fish was acclimatized to laboratory conditions for 10 to 15 d prior to
experimentation. The rate of mortality during acclimatization was less
than 10%. They were regularly fed with commercial food. Chlorinated
tap water was changed daily to remove faces and food remnants.

Toxicity tests were conducted in accordance with standard methods
[26]. Stock solution of monocrotophos 36 % EC with a concentration
of 0.1 ml per liter (equivalent to 1 ppm) was prepared in distilled
water. Based on the progressive bisection of interval on a logarithmic
scale, log concentrations were fixed after conducting the range finding
test. After the addition of the toxicant into the test tank with 10 liters
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of water having twenty fish, mortality was recorded after 24, 48, 72
and 96 h. Five replicates were maintained simultaneously. Percent
mortality was calculated and the values were transferred into probit
scale probit analysis was carried out as suggested [27].

As already indicated labeo rohita was used in this investigation. The
fish was maintained in the aquaria at room temperature 28+2 °C.
The fish was introduced into ten litre capacity containers of water
containing specific Organophosphat Monocrotophos. Caudal
peduncle was cut with a sharp blade and the blood was collected in a
watch glass containing EDTA, anticoagulant (6% Ethylene diamine
tetra acetic acid).

The blood was mixed well with the EDTA solution by using a needle
and this sample was used for determining the Red Blood Corpuscle
Count (RBC), Total Leucocyte Count (TLC) and Haemoglobin content
(Hb). For RBC count, a method devised by Yokayama and later
modified by Christensen et al,was followed. For counting the total
number of WBC, the pipette with white bead was used. The number
of cells present in the four large corner squares marked by capital
letter L’ was counted and multiplied by 103which give the total
number of WBC per cubic millimeter of blood. Haemoglobin
determination is the quickest means for detecting anaemia.
However, many factors are known to influence the haemoglobin
level. The Sahli Hellige method was followed for haemoglobin
determination. Sahlis pipette was filled slightly above the 20 mm
mark, the pipette was wiped with a filter paper or cotton to remove
excess blood and the volume was adjusted to exactly 20 mm3by
blotting the tip. The blood was expelled into a calibrated
(transmission) test tube containing 2 ml of 0.1 N HCL. The pipette
was rinsed several times in the acid solution. The sample was
allowed to stand for 15 min.

The principle behind the method is the conversion of haemoglobin
to acid haematin. The acid haematin was then diluted with distilled
water till colour matched with the colour of the standard in the
haemoglobinometer. The height of the column at which the colour
match obtained gives the value of haemoglobin in g%. Oxygen
carrying of blood was calculated by multiplying the haemoglobin
content with 1.25, oxygen combining power of Hb/g [28].

RESULTS
Haematological studies

The diameter of erythrocytes cell and their nucleus of the control and
treated animal were observed. In the control fish the mean diameter of
cell and nucleus were 6.06+0.56p and 2.35+0.43 p respectively. In the
treated fish the diameters of corpuscle and its nucleus were found to
be decreased and the values were 5.78+0.62 p (cell), 2.05+0.34 p
(nucleus) in sublethal concentration respectively. The cytometric
measurements of erythrocytes of sublethal exposure showed that
there is not much differences from the control.

In the control fish, the erythrocytes were oval in shape with
elongated nucleus Fish, exposed to sublethal concentration of
Monocrotophos showed abnormal size. Reduction in the volume of
the cytoplasm of cells and swelling of nuclei were observed in fish
exposed to concentration.

Table 1: Cytometric measurement of Blood Cells of L. rohita control and treated at sublethal concentration(0.40 ppm) of Monocrotophos
36 % EC at 24 and 96 H. (Values are expressed in pm)

Parameter (um) Control Treated
Cell 6.06+0.56 5.78+0.43
Nucleus 2.35+0.43 2,05+0.34

Table 2: Total Haemoglobin contents in the Blood of L. rohita control and 0.40 ppm sublethal concentration of Monocrotophos 36%. EC. at
various time intervals (values are expressed in mgs.)

Hours of Exposure Control Treated % of Changes
24 8.8+0.12 8.240.72 6.8
48 8.6£0.12 8.1£0.30 5.8
72 8.240.72 7.9%0.26 3.6
96 7.9+0.30 7.740.06 2.5

Value are mean+SD of six observation-or+indicate percentage decrease or increase over control.
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The haemoglobin content in the blood of Labeo rohita are showing in
the table: 2 in this study showing, fish treated with sublethal
concentration (0.40 ppm) of Monocrotophos, the heamoglobin
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content (mg) and hours of exposure were 8.2, 8.1, 7.9, 7.7 and 24, 48,
72, 96 respectively. The total amount of heamoglobin content was
gradually reduced by hours to hours.

Table 3: Total RBC contents in the Blood of L. rohita control and 0.40 ppm sublethal concentration of Monocrotophos 36%. EC. at various
time intervals (values are expressed in mgs)

Hours of exposure Control Treated % of Changes
24 2.95£0.52 2.84£0.23 3.7
48 2.85£0.75 2.70£0.35 5.5
72 2.75%0.75 2.60£0.47 5.5
96 2.70£0.59 2.50£0.75 7.4

Value are mean=SD of six observation-or+indicate percentage decrease or increase over control.

Table 4: Total WBC contents in the Blood of L. rohita control and 0.40 ppm sublethal concentration of Monocrotophos 36%. EC. at various
time intervals (values are expressed in mgs)

Hours of exposure Control Treated % of changes
24 9740+0.12 9780+0.25 -0.41
48 9765+0.15 9820+0.87 -0.56
72 9770+0.85 9980+0.90 -2.14
96 9780+0.13 10110+0.88 -3.37

Value are mean=SD of six observation-or+indicate percentage decrease or increase over control.

The RBC count in the blood of Labeo rohita are shown in the table: 3
In this study fish treated with sublethal concentration (0.40 ppm) of
Monocrotophos, the RBC level and Hours of exposure were 2.84,
2.70, 2.60, 2.50 and 24, 48, 72, 96 respectively amount of RBC count
increasing by hours to hours.

The WBC count in the blood of Labeo rohita are shown in the table: 4
in this study fish treated with sublethal concentration (0.40 ppm) of
Monocrotophos, the WBC count and hours of exposure were 9780,
9820, 9980, 10110 and 24, 48, 72, 96 respectively amount of WBC
count gradually reduced by hours to hours.

Table 5: Total MCH contents in the Blood of L. rohita control and 0.40 ppm sublethal concentration of monocrotophos 36%. EC. at various
time intervals (values are expressed in mgs)

Hours of exposure Control Treated % of changes
24 29.8340.1 28.87+0.1 33
48 30.17+0.1 29.1240.3 3.4
72 29.81+0.7 30.38+0.2 1.9
96 29.25+0.7 30.82+0.0 5.3

Value are mean=SD of six observation-or+indicate percentage decrease or increase over control.

The total MHC count in the blood of Labeo rohita are shown in the
table: 5 in this study fish treated with sublethal concentration (0.40
ppm) of Monocrotophos, the MHC count and hours of exposure were
28.87, 29.12, 30.82, 30.38 and 24, 48, 72, 96 respectively amount of
MHC count gradually reduced by hours to hours.

DISCUSSION

The hematology of fishes has gained recognition as an applied
science. Hematology tests have become important diagnostic tools in
medicine. Recent studies have shown that the haematological
parameters may be equally valuable, in indicating the disease of the
stress in the fish. The composition of blood of fishes varies with the
changing conditions of the environment and response immediately
to any changes in water quality because of intimate contect. Out of
varied haematological parameters differential red blood cells counts
are of immense physiopathological importance. In the present
investigation, an attempt has been made to elucidate the effect of
pesticide with different sublethal hours on certain physiological
properties of the blood of fish Labeo rohita.

The measurement of the red blood corpuscle (RBC), cell and their
nucleus was not much changes in the treated fish,due to the
pesticide effects of the cell organals. Fish,exposed to sublethal
concentration of monocrotophos showed abnormal size reduction in
the volume of cytoplasm of cell and swelling of nuclei was observed
in fish exposed concentration. Fukushima Were noticed normal cell
and treated nucleus was indicated with anemia and destruction of
heamopoietic organs and erthropoiesis [29].

The Labeo rohita exposed to sublethal concentration of
Monocrotophos resulted in a significant decrease in RBC’s count
leading to anemia as a result of inhibition of erthropoiesis,
haemosynthesis and increase in the rate of erythrocyte destruction
in haemopoietic organs. Similar report has been made by
Venkataramana and Sandhya [30]. The long term exposure to
pesticides reduced the red blood cell count and haemoglobin value.
This indicates the high doses of pesticides produced anaerobic
condition and limit the oxygen carrying capacity and there by
decrease the mobility.

Totel leucocytes count showed an increased in their number in the
higher concentration. But at low concentration, there is the gradual
increase in their number. In the present investigation at lower
concentration and hour of exposure period an increase total WBC
count an labeo rohita suggested by Venkataramana Sandhya [30]
and Sudha summarwar [31]. Haematological investigation on Labeo
rohita following chronic exposure to zn & cu. Then Patil, V. K. and M.
David, 2007 [32]. Hepatotoxic potential of malathion in the
freshwater teleost, Labeo rohita.

A linear relationship was established with respect to pesticide
Monocrotophos and total leucocytes. The constant increasing in the
differential count clearly indicates that the pesticide stress certainly
stimulate the white blood cells to produce more at all time of
exposure. It has been suggested that the enumeration of differential
cell ratio counts provides of useful diagnostic procedure to assess
the physiological stress in the fish.
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The amount of mean corpuscle heamoglobin (MCH) in the blood of
labeo rohita exposed to monocrotophos found to increased at
different study periods. Same finding given by Binukumari,S and J.
Vasanthi [33],on the effect of pesticide dimethoate 30 % EC,in the
blood of fresh water fish, labeo rohita.
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