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Abstract: The organophosphate chemicalquinalphos banned or restricted in most nations istaking the major share of insecticides
consumption in India. Since assessment of blood parametersdetectable variations under stress conditionsthe present study is concentrated
on study of certain haematological parameters under quinalphosstress in mammalian model mice. Haematological parameters ofmice
exposed to single and multiple dosesof quinalphos have shown remarkable changes in the present investigation.
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1. Introduction

Now a day’s pesticide use becomes essential part for
comfortable living. Even though pesticides have made a
fantastic impact on the production and preservation of food
and other commercial crops, they are found to affect non-
target organisms including humans. People exposed to some
highly toxic compounds may suffer short term (or) long term
health problems (Rachel Massey, 2002). Pesticides also act
as neurotoxins, carcinogens, and as endocrine disrupters.
Quinalphos isan  organophosphate chemical banned or
restricted in most nations is taking the major share of
insecticides consumption in India in various forms. Research
information on the impact of quinalphos at tissue level and
cellular level is not sufficient. Since blood parameters are
probably the more rapid and detectable variations under
stress and are useful in assessing the health condition
(Hymavathi and Rao, 2000), the present study is focused on
study of haematological parameters on mammalian model
mice. Exposure to any toxin in nature is not similar in every
case. Sometimes the exposure may be only once and
sometimes it maybe multiple times depending upon the
lifestyle of the individual. To match with the natural
exposure chances the present study is designed and the
experimental animals are exposed to single and multiple
times. Since the natural exposure generally happens to be sub
lethal concentrations. So the exposure doses are restricted to
sub lethal concentrations.

1.2 Materials and Methods:

Healthy, adult wistar strain albino mice of the same age
group 7515 days and weighing (2515 gms) were taken from
parental stock obtained from Veterinary College, Bangalore
and maintained in a colony.The mice were maintained at
laboratory conditions (27+£2°C; 12 hours light and 12 hours
darkness). Mice were fed on standard diet and water supplied
ad libitum. The mice cages were kept clean by removing
fecal matter every day. The stock solution was prepared by
dissolving the commercial grade quinalphos in distilled
water. As the acute intraperitoneal LD50 value of
Quinalphos was 16 mg / kg body weight four fold lower
concentration (4 mg/kg body weight) of it was selected as
sublethal to study the effect of Quinalphos. Healthy adult
animals weighing (25+5) were divided into three groups

having eight animals each. The second and third groups of
animals were termed as experimental animals. To the
animals of second group single dose of Quinalphos (i.e., on
1st day) was administered intraperitoneally. Similarly
multiple doses (i.e. on 1st, 3rd, 5th & 7th day) were given to
third group of animals. The first group of animals were
considered as controls after giving iso volumetric quantities
of distilled water. Blood sample was drawn from the orbital
venous plexus by puncturing with the tip of Pasteur pipette
under light ether anaesthesia and the blood was allowed to
fall drop by drop into a graduated centrifuge tubes containing
EDTA, anticoagulant to the required quantity for
haematological work. The bleeding was arrested by gently
pressing the eye ball with the help of dry cotton. RBC,WBC
count was made with a Neubauer crystalline counting
chamber as described by Davidson and Henry
(1969).Haemoglobin concentration was estimated by acid
haematin method (Sahil, 1962). Packed cell volume (PCV)
was estimated by microhaematocrit method (Schalm et al.,
1975).Mean corpuscular volume (MCV) was calculated by
dividing packed cell volume with red blood cell count and
the result is multiplied by 10.

1.2.3 Results and Discussion

The haematological parameters in albino mice exposed to
quinalphos for single and multiple doses have shown
remarkable changes in the present investigation (Tables 1 to
4). The total RBC count was decreased both in single and
multiple doses. In the case of single dose the percent change
was 10.5 and 33.5 in multiple. The Hb content also decreased
in single (10.9%) and multiple dose (25.7%) experimental
animals when compared to controls. The PCV value was
increased in single (32.8%) and multiple dose (10.4%)
experimental animals. But all the values are significantly
changed in quinalphos treated mice. This indicates that the
pesticide effected on these parameters either directly or
indirectly. Quinalphos treated mice obviously became
progressively anaemic. The reduction in size and number of
RBC and Hb content may be a consequence of severe
haemorrhage which results in the dilution of blood caused by
the influx of cells and fluids from body stores (Sharma and
Saxena, 1983). Miller and Buhler (1974) reported that HCP,
an organochlorine compound binds to RBC in vitro and
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induces osmotic swelling of these cells by directly altering
the permeability of plasma membrane of Na* and K. It also
indicates that the red blood cells are fully permeable to
chlorinated hydrocarbon insecticides. Destruction of
erythrocytes by quinalphos leads to fall in haemoglobin
concentration. The decrease in these parameters is known to
effect anaemia obviously caused by the deficiency of iron
thus retarding the synthesis of Hb (Bhai et al., 1971). Various
investigators have reported that pesticide intoxication causes
an increase in the activity of LDH and cellular oxidation
(Koundinya and Ramamurthi, 1980; Chatterjee et al., and
Prabhakar et al., 1989; Gosh, 1990 and Madhaveelatha,
2006). This indicates the prevalence of anaerobic metabolism
following the pesticide administration. The disruptive iron
synthesizing machinery due to inhibition of aerobic
glycolysis could be the reason for the decrease of various
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haematological parameters under stress conditions. Likewise
decrease in haematocrit is attributable to the reduction in
RBC count.Decreased RBC count and Hb was observed in
rats treated with primphosmethyl (Rajini et al., 1987), BHC
(Baronia&Sahai, 1992), in mice treated with Methyl
parathion, Diazinon, dimethoate  (Ahmed, 1978),
Monocrotophos (Gupta et al., 1982), Citrinin (Bilgrami,
1987), in rabbits treated with Malathion (Ali and Abdul,
1983), in pigeon treated with chlordane, feninthrothion,
carbaryl (Mandal et al., 1989), in chicken treated with
isoprocarb (Rahaman et al., 1990). The present results are
inconsonance with earlier findings of different animals
exposed to pesticides. The MCV, values were increased in all
the experimental animals exposed to quinalphos. In all the
cases significant increase was observed except in single dose
MCH.

Changes in Haematological parameters in albino mice exposed to quinalphos. (Values in parantheses indicate % change over

control)

Control Single Dose Multiple Dose
RBC (cu.mm)
Mean 5.250 4.700 3.492
SD+ 0.171 0.238 0.456
%Change (-10.476) (-33.492)
t-value 3.149** 7.245%*
WBC (cu.mm)
Mean 10,275.833 12,008.333 14,216.667
SD + 16.971 346.895 1121.627
%Change (16.860) (38.351)
t-value 11.616** 7.965%*
Neutrophils
Mean 32.500 35.833 49.667
SD+ 1.708 1.344 3.496
%Change (10.256) (52.821)
t-value 2.988** 9.272**
Lymphocytes
Mean 63.000 75.333 83.850
SD+ 1.291 1.972 2.118
%Change (19.577) (33.095)
t-value 11.700** 13.878**
t-value 6.956** 6.258**
Hb
Mean 10.583 9.433 7.860
SD+ 0.134 0.471 0.382
%Change (-10.866) (-25.732)
t-value 5.258** 16.287**
PCV (Percent)
Mean 32.000 42.500 35.333
SD+ 1.291 1.708 1.972
%Change (32.813) (10.417)
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t-value 14.608** 6.742**

MCV (Og)

Mean 61.022 90.837 103.133

SD+ 3.323 8.291 15.808

%Change (48.860) (68.978)

t-value 6.956%* 6.258**
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