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Abstract

Malathion, the earliest nonsystemic, wide-spectrum insecticide may additionally be found in
formulations with several alternative pesticides, is found to be extremely noxious to varied non-
targeted aquatic organisms together with fish. Conducive issues to the sensitivity of fish to
insecticide Malathion exposure look to be its high rate of gill absorption because of the
lipophilicity. Further, it can induce neurotoxicity, capability aerophilous stress, or alteration
of inhibitor system and lipid peroxidation. In recent years, the high rate of increase in human
population and speedy pace of manufacturing have created drawbacks of disposal of
wastewaters. Domestic wastes and untreated or partly treated industrial effluents,
supplemented with pollutants like significant metals, pesticides, and lots of organic

compounds, have greatly contributed to huge aquatic ecosystem toxicity.
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Introduction

Toxicology is the analysis of toxic components and their manifestations, running, and
its treatments. Amazingly high concentrations of pesticides are increasingly toxic to the
natural frameworks. Assessment of toxicity of a compound thus is imperative to comprehend
because it would assist us with recognizing its possible so it can be reasonable to inclination

all the more impressive plans.

In current years it has risen as a common practice to check all new compound
substances for toxicity before they could arrive at purchasers. A significant reason for the
toxicological examinations to offer a reason for evaluating the greatest portion that can be
endured by the method of creatures eventually of their lifetime without showing any unfriendly
effect (Gralla 1981; Alkahem et al 1998, Mokhtar et al 2009, Shuhaimi et al 2010).
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Fishes are sensitive to the changes in their habitats. For this reason, they're called the
bioindicator and are used amidst numerous clusters of chemicals toxicity testing. Agrochemical
exposure may additionally be fatal often resulting in the death to several non-targets species
including fish. Insecticide infestation induces several important changes in fish. Malathion,
the earliest nonsystemic, wide-spectrum insecticide may additionally be found in formulations
with several alternative pesticides, is found to be extremely noxious to varied non-targeted
aquatic organisms together with fish. Conducive issues to the sensitivity of fish to insecticide
Malathion exposure look to be its high rate of gill absorption because of the lipophilicity.
Further, it can induce neurotoxicity, capability aerophilous stress, or alteration of inhibitor
system and lipid peroxidation. In recent years, the high rate of increase in human population
and speedy pace of manufacturing have created drawbacks of disposal of wastewaters.
Domestic wastes and untreated or partly treated industrial effluents, supplemented with
pollutants like significant metals, pesticides, and lots of organic compounds, have greatly
contributed to huge aquatic ecosystem toxicity. Frank et al. (1988, 1991) documented

contamination of farm wells by varied pesticides as well as insect powder.
Material and Methods
Fish Acclimatization

The freshwater healthy fish, H fossils of the weight (26.5+1g) and length (15 £1cm) were
selected for the experiment and were collected from the Gomti river in and around the
Lucknow area. Fish were screened for any pathogenic infections. Glass aquaria was washed

with 1% KMnO4 to avoid fungal contamination and then sun-dried.
Parameters Studied
Behavior

The investigation was done by the rules of APHA et al. (1998) and recreated threefold. The
LC50 estimations of different stretches were determined by Trimmed Spearman Karber's
Method Conduct attributes were additionally recorded regarding action, development, mucous
discharge, skin coloration, and opercular beats. The information got for opercular beats was
measurably investigated under study t-test and ANOVA utilizing MINITAB programming.

Results and Discussion
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Behavioral Manifestation

Behavior is regarded as a convincing tool in aquatic toxicology. In toxic environments, fish

showed a loss of equilibrium, and irregular, erratic, and darting swimming movements.

Changes in behavioral responses of fish started 30mins after dosing. Fishes exposed to
malathion (25 mg/L to 75 mg/L) showed speedy movements as compared to the control. This
resulted in a decrease in the resting period. The normal resting period between each swimming
action in control was 252.02+2.88 seconds whereas this period decreased with an increase in
pesticide concentrations (224.93+2.48 to 184.84+2.15) in dose-dependent manner (Table 1).

Opercular movement is another parameter to study the response of any fish to toxicants.
Control fish behaved normally and the opercular movement rate was 43.51+3.03/min. An
increase in opercular movement from 46.14+3.99/min to 54.84+2.23/min was noted in
malathion doses treated fish. In conclusion, malathion induced in hypoxic conditions was

observed with increasing concentrations of doses (Table 1).

Malathion exposure caused hypoxia which was reflected in the number of air gulps/15
min (Table 1). The number of air gulps increased from the control group (1.15+0.36) to the
malathion exposed group (5.76+0.52/15 min, 3.61+0.50/15 min and 2.52+0.45/15 min).

The fish that were exposed to malathion started exhibiting behavioral changes and
clinical symptoms at 25 mg/L after 5 hours, but these changes and symptoms appeared after 2
hours when exposed to 50 mg/L malathion. The fish showed typical changes in behavior when
exposed to various concentrations of malathion. They observed that the fish experienced
progressive lethargic, loss of equilibrium, difficulty in respiration, exhibited convulsions,
dashing against the wall of the experimental aquaria, and short unpredictable bumpy body

movements, settling to the bottom before death.

After 15 and 30 days of exposure fish showed more surfacing, air gulping, restlessness,
escaping movement, erratic swimming, and loose schooling. Sudden irregular swimming,
increased mucus secretion and a high rate of opercular beat rate were also noticed, fish became
lethargic, less active, irresponsive which resided at the bottom of the aquaria. Schooling was
found completely disturbed and fish were scattered. Fish showed very less response to food
and became very weak. Hemorrhage, colour fading, peeling of the skin, and rashes were also

observed (Table 2). Responsiveness to stimuli and food consumption became less the control
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fish. Ulcerative tubercles, hemorrh,ages, and skin rashes also started to appear on the caudal
and abdominal region. After 60 days of exposure increased surfacing, fast swimming, jerky
movement, restlessness, loss of balance, loose schooling, and erratic swimming was observed
in exposed fishes (Table 2). Fish became less active and less responsive to external stimuli and
food. The skin was found peeling off more with increased hemorrhages and skin rashes on the
body sur, face particularly in the opercular and caudal region along with scolorlour fading in
exposed animals. All studied behavioral changes were exposure duration dependent.

The fish of control and the lowest concentration of malathion i.e 25mg/L were calm
and quiet and preferred to confine themselves to the bottom of the aquarium whereas higher
malathion dose-treated (50mg/L and 75mg/L) fish were found active and mostly swimming
near the upper surface of the water and also found hanging vertically most of the time in the

water tank.

On the other hand, no mortality has been recorded in any of the treatments during the
overall investigation period. In the acute toxicity test, fish exhibited peculiar reactions from the
beginning time of exposure. At first, the fish looked a surfacing movement tendency for 1 to
20 minutes, then slowly became lethargic and settled at the bottom of the container. The fish
exhibited asphyxiation and occasionally jumped up to gulp air. As the fish has sensitivity to
external stimulus, the fish is sometimes observed to exhibit rapid jig-jug movements with
sudden jerks.

The behavioral changes are the indication of persuasive, biochemical, physiological
and naturally supported condition of the living being. Warner et al. (1966) remarked that "The
behavioral side interest of a creature speaks to the last coordinated results of a differing
biochemical and physiological procedures”. In this manner, a solitary social boundary is
usually extra complete than a biochemical or physiological boundary. Along these lines,
conduct is a specific reaction that persistently adjusts by means of direct communication with
physical, synthetic compounds, social and physiological segments of condition. Fishes
revealed to sublethal groupings of bug sprays affirmed increment in swimming side interest
when contrasted with oversee. This brought about lower in resting period. This expansion in
swimming side interest might be because of interruption of instruction conduct which happens
as of the gravity of the toxicant (Venkata et al., 2008). Comparative modification become

likewise found with the guide of Yaji etal. (2011) and Ramesh and Saravanan (2008) rewarded
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with cypermethrin in Orechromis niloticus and moreover by means of in Cyprinus carpio

revealed to chlorpyrifos.
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