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ABSTRACT

Effect of sublethal concentrations of Monocrotophos (4.5 ppm, 6.7 ppm and 13.5 ppm) on
haematological parameters were studied in fresh water catfish Mystus vittatus. Monocrotophos toxicity
resulted in a significant decrease in all the sub lethal concentrations and maximum at 13.5 ppm (RBC (-
47), Hemoglobin content (-77), ESR(-75) and PCV % (-68) and a significant increase in WBC count

(+55).
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INTRODUCTION

In developing countries, an extensive use of
pesticides to meet with increased agricultural
needs is inevitable and the indiscriminate use and
misuse of pesticides results in acute poisoning of
the biosystems. Long term exposure to such
pesticides is known to adversely affect number of
vital functions not only in human but also in
aquatic animals . The impact of pesticides on
haematological abnormalities in fresh water fishes
have  been  adequately  reported 7.
Monocrotophos an Organophosphate,
Cholinesterase inhibitor and broad spectrum water
soluble pesticide ® and reports on their effects on
haematological aspects are meagre. Hence the
present communication deals with the effect of
sub lethal concentrations of Monocrotophos, on
various haematological parameters of Mystus
vittatus.

MATERIALS AND METHODS

Test animal and Test chemical

The test fish Mystus vittatus (8 £2 cm in length
and weight of 8 £2.5 gms) were obtained from
local fresh water lake and acclimated to laboratory
conditions for 3 weeks. The pesticide,
Monocrotophos (technical grade) was obtained
from M/S EID Parry (India) Ltd, Chennai and
toxicity studies were conducted under static
bioassay system /.

Determination of LC 50 value

The LC 50/96 hr value was determined by
adopting Finneys Probit method ™. The three

sublethal concentrations, 6.7 ppm, which is one
tenth of the LC 50/96 hr value ™Y, 4.5 ppm and
13.5 ppm (less than and more than one tenth of
LC 50 value) were chosen for experimentation.
Experimental Design

The control and experimental fishes were
maintained for 30 days, to evaluate the long term
effect of Monocrotophos. The medium was
changed once in two days and no mortality of
fishes were recorded during the period of
investigation.
Collection of
parameters

At the end of experimental period, blood was
collected by severing the caudal ends of fishes and
the different blood parameters were determined by
the method of Dacie V, Lewis SM 2. Blood cells
were counted using Neubaur’s Crystalline
Counting Chamber. Haematic method. PCV and
ESR were determined by Wintrobe’s method
(3000 rpm/hr) and Westergen’s tube method.
Statistical Analysis

Student t-test was applied to find out it there in
any significance difference between the control
and treated groups for the various hematological
parameters studied.

RESULTS

Significant changes were induced by the
Monocrotophos toxicity in different hematological
parameters of Mystus vittatus as shown in (Table
1). The haematological picture of control and
Monocrotophos exposed fishes shows the
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following trend. The RBC (x10¥mm® count
decreased considerably from 2.26 (control) to 2.0
(4.5 ppm); 1.8 (6.7 ppm) and 1.2 (13.5 ppm) in
treated groups respectively. The Hb content also
showed a steady decline from the control to that of
Monocrotophos exposed fishes.  (Control -
0.86%; Treated groups: 0.6% (4.5 ppm) 0.4% (6.7
ppm) and 0.2 % (13.5 ppm). The ESR (Control

7.2% and treated groups 6 %, 3.2 % and 1.8%)
and PCV % (Control 4.4% and treated groups
3.2%, 2.4% and 1.4%) also depicted a decreasing
trend. Where as the WBC (x10*/mm?®) showed an
increasing trend from 40.62 (control) to 46.5 (4.5
ppm); 54.0 (6.7 ppm) and 62.8 (13.5 ppm) in
treated groups.

Table 1: Haematological parameter of catfish Mystus vittatus exposed to Monocrotophos for a period of 30 days.

Hematological Control Treated

Parameter 4.5ppm 6.7ppm 13.5ppm

Red Blood Corpuscles  2.26+0.0571 2.0£0.3265 1.8+0.4082" 1.2+0.4898"

(x10¥mm?®) (-12) (-20) (-47)

White Blood Corpuscles  40.62+0.3102 46.5+0.3265 54.0+£0.4082™" 62.8+0.7348""

(x10¥/mm? (+14) (+33) (+55)

Hb% 0.86+0.326 0.6+0.0816" 0.4+0.653"" 0.240.0326"
(-30) (-53) (-77)

E SR% 7.2+0.2449 6.0£03265 3.240.2449" 1.840.1632""
(-17) (-56) (-75)

PCV% 4.4+0.3265 3.2+0.2449 2.4+0.3265 1.440.1632""
(-27) (-45) (-68)

Values are expressed in Mean + SD for 5 observations; Numbers in at paranthesis represent the percentage change from

control value. Significant at p<0.001 ™", p<0.01 ™, p<0.05"
DISCUSSION

Pesticides are known to alter the blood parameters
of fishes. A significant decrease in RBC, Hb
content, ESR and PCV has been observed earlier
in fishes exposed to different pesticides ™37,
The findings of the present investigation also
reveal a similar decreasing trend in all the
parameters such as RBC, Hb content, ESR% and
PCV% suggesting that the Organiphosphorous
pesticides also induce changes which give
evidence for decrease haematopoiesis followed by
anemia induction in test fishes 8,

The decreased erythrocyte count and haemoglobin
content observed in this study may be due to the
disruptive action on the erythropoietic tissue,
which in turn affected the cell viability. The
increase in WBC count can be correlated with an
increase in antibody production, which helps in
survival and recovery of the fishes exposed to the
toxicant *%. A significant increase in WBC count
in the present study indicate a hypersensitivity of
leucocytes to monocrotophos and these changes
may be due to immunological reactions to produce
antibodies to cope up with stress induced by
Monocrotophos.

Under the light of this toxicity study, it is
concluded that exposure to sub lethal
concentrations of Monocrotophos results in a
significant alterations in different haematological
parameters and this kind of physiological changes
may directly affect the survivability of these fishes
in their natural habitat.
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