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also used sevin to spray theirs in western part of Iran. Lovi Bond method was used for the
measurement of cholinesterase activity.
Results: Results revealed that the enzyme level before spraying with diazinon was 100.0%
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Keywords: among 3 workers and 87.5% in 18 of them. This level decreased to 75.0% among 13 workers

ls)laglnon and 67.5% in 5 workers. The number of workers that had headache, pale, dizziness with
evin headache, nausea, diarrhea with cramps and stomachache were 5, 9, 5, 3, 4 and 7 respectively.
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Tam These symptoms decreased after 72 h. Out of 13 workers who sprayed with sevin, the enzyme

i level before spraying was normal (100.0%) among 5 workers and 87.5% in 8 workers. After

spraying, the enzyme level was 87.5% in 5 workers, 75.0% in 5 workers and 67.5% in 3
workers.

Conclusions: These workers were in danger of chemical poisoning. Measurement of pre-
cholinesterase and post-cholinesterase exposures is recommended in order to compare the
values after pesticide application.

1. Introduction

Among the numerous pesticides, organophosphorus (OPs)
agents and carbamates are widely used all over the world[1.2].
Previous investigations have revealed that these toxic compounds
can be absorbed especially through skin surfaces, mucous

membranes, gastrointestinal and the respiratory tracts(1,2].
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These toxic compounds produce their toxic effects by the
acetylcholinesterase (AChE) inhibition and the subsequent
accumulation of synaptic acetylcholine in peripheral and central
nervous systems[3]. The widespread use of OPs as pesticides
and the frequent misuse of OP nerve agents in military conflicts
or terrorist attacks emphasize the high clinical relevance of OP
usage to poisoning(3.4].

For many years, phosphorous and carbamate insecticides
have been used for the control of agricultural pests and vector-
borne diseases in Iran. Poisoning of spray workers and residents
by these insecticides may occur through their exposure to
such chemicals during the handling of chemical tools, dish
washing, drinking of contaminated water and eating of polluted
foodstuffs[5-7]. These afore mentioned compounds have

physical and chemical characteristics that may cause human
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poisoning and lead to an acute or a chronic disease such as
mild or severe disorders in the cholinesterase enzyme functions
and consequently block the activities of neurons by disrupting
cholinesterase enzyme functions with different degrees of toxicity
in birds, mammals and some other creatures.

It is important to recognize and treat poison-related conditions.
According to current investigations, inhibition of AChE is a
very important toxic action of OP compounds; so, it is essential
to follow the AChE activity in order to quantify the degree of
inhibition and to assess possible reactivation; also, an easy
accessible source for AChE in humans is the red blood cell-
AChE. Enzymatic activities in fluids of the body are utilized as
diagnostic markers for the recognition of physiological conditions
and diseases. So, the measurement of cholinesterase enzyme
function in spray workers especially carbamates and phosphorus
compounds is a routine assessment which is recommended to
be measured. It should be mentioned that some of these workers
work in some seasons and there is no control regarding the

conduct of their activities.

2. Materials and methods

The study was carried out in Chardaval and Darreh Shahr
districts, located in Ilam Province, west of Iran during 2013. This
province shares border with Iraq. The use of OPs (diazinon) and
carbamate (sevin) insecticides is common in this province since
2013. Totally, 21 people used diazinon to spray their agricultural
lands located in Chardaval and 13 people used sevin to spray
theirs in Darreh Shahr. In this study, the activity of cholinesterase
enzyme in spray workers was measured using the Lovi Bond
method, considering the fact that a minimum cost was involved
in its usage, which was practicable under any condition and a
small volume of blood was required[8]. Solutions like bromo
thymol blue and acetylcholine perchlorate as substrate, distilled
water without CO,, tools for compressing Lovi Bond and timer
were prepared. For confirming the validity of materials, 0.5 mL
bromo thymol blue and 0.01 mL blood of a testifier who had no

contact with any insecticides and 0.5 mL substrate solution which
Table 1
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was obtained from Lovi Bond machine were prepared. Another
sample was obtained from testifier’s blood and water without CO,
was placed in the left part of the machine, then disks were circled
in front of the light until the color of filter was similar to that of
the solution[6,8]. In order to observe more than 12.5% of changes,
the test was repeated.

The blood samples of the spray workers from the studied area
were taken before and after the work. Before the spray workers
started work, blood samples were taken. An experimental pipe
was allocated to each of the spray workers on a condition that
the workers washed their hands with water and soap. In each
pipe, 0.5 mL and 0.01 mL blood samples from the finger-tips
of each spray worker as well as that of the testifier’s pipe were
taken and added to bromo thymol blue solution; then, 0.5 mL of
substrate was poured into the pipes and the time was noted. As
soon as 1 min passed, testifiers” samples were added and placed
in the right part of the Lovi Bond compressor machinel6,8]. Color
of solution altered in the control pipe revealed the occurrence of
the experiment and also spray workers’ blood color which were
altered after 1 min revealed the occurring of the experiment,
hence the levels of cholinesterase enzyme activity[6,8]. Finally,
significant differences between variables were analyzed by One-

way ANOVA using SPSS program.

3. Results

Activity level among spray workers by the use of the Lovi
Bond method in blood samples of workers of agricultural farms
was evaluated. A total of 21 spray workers used diazinon to spray
their agricultural lands located in Chardaval and 13 spray workers
also used sevin to spray their agricultural lands at Darreh Shahr.
The enzymatic range varied between 87.5%—-100.0% before
spraying with diazinon in Chardaval. This range of enzymes
was variable between 67.5%-87.5% after spraying. The people
were at risk of chemical poisoning after spraying. The number
of workers that had headache, pale, dizziness with headache,
nausea, diarrhea with cramps and stomachache were 5, 9, 5, 3,

4 and 7 respectively. These symptoms decreased after 72 h. Out

The changes of enzyme level in spray workers by the use of Lovi Bond method before and after spraying diazinon and sevin insecticides in Chardaval and

Darreh Shahr districts, Ilam Province.

Insecticide Time Experimental groups ~ No. of selected people No. of examined people The enzyme level (%) Comments
Diazinon Before spraying ~ Treatment 21 3 100.0 Natural
18 87.5
After spraying Treatment 21 3 87.5 The risk of toxicity
13 75.0
5 67.5
Sevin Before spraying ~ Treatment 13 5 100.0 Natural
8 87.5
After spraying Treatment 13 5 87.5 The risk of toxicity
5 75.0
3 67.5
Control No expose Control 6 6 87.5 Natural
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of 13 workers who sprayed with sevin in Darreh Shahr, the enzyme
level before spraying was normal (100%) among 5 workers and
87.5% in 8 workers. Obviously, it ranged between 87.5%—100.0%.
After spraying, the enzyme level ranged between 67.5%—87.5%.
The enzyme level was 87.5% in 5 workers, 75% in 5 workers and
67.5% in 3 workers. These workers were in danger of chemical
poisoning (Table 1). Due to the similarity in climatic conditions, this

investigation was similar to that of Shayeghi ez al.[6,7].

3.1. Ethical statement

The study protocol was performed according to the Helsinki
Declaration and approved by the Research Ethics Committee of
Tehran University of Medical Sciences. Informed written consent
was obtained from Research Ethics Committee of Tehran University

of Medical Sciences.

4. Discussion

Despite their harmful effects, the use of chemical pesticides has
increased in recent years and farmers widely use pesticides to
increase the yield of their agricultural products due to the resistance
of pests to so many pesticides. Many people are at risk of exposure
to these pesticides. In the OP compounds, insecticides like diazinon
and carbamates compounds like sevin are mostly used as insecticides
in agriculture and hygiene pest control(5-7]. OP compounds
are examples of pesticides that have so many pharmacological
effects[5-7]. It should be mentioned that some of these workers
work in just some seasons and there is no control regarding their
cholinesterase activities. These poisoning effects on cholinesterase
enzymes especially AChE[3.4]. These toxic compounds can be
absorbed through the skin, mucous membranes, gastrointestinal and
respiratory tracts and produce their toxic effects by the inhibition of
AChE and the subsequent accumulation of synaptic acetylcholine
in peripheral and central nervous systems[3.41. Inhibition of AChE
leads to the appearance of poisoning effects up to 50% and between
80%—90% of poisoning effects can lead to death in mammals. The
workers encounter pesticides repeatedly for long periods and this can
lead to chronic poisoning which may show no clinical symptoms. In
this study, 21 people used diazinon to spray their agricultural lands
located in Chardaval and 13 of them also used sevin to spray their
agricultural lands in Darreh Shahr. Lovi Bond method was used to
measure the activities of cholinesterase enzymes. Results revealed
that the enzyme level before the spraying with diazinon was 100%
among 3 workers and 87.5% in 18 workers. This level decreased to
75% among 13 workers and 67.5% in 5 workers. The number of
workers that had headache, pale, dizziness with headache, nausea,
diarrhea with cramps and stomachache were 5, 9, 5, 3, 4 and 7
respectively. These symptoms decreased after 72 h. Out of 13

workers who sprayed with sevin in Darreh Shahr, the enzyme level

before spraying was normal (100%) in 5 workers and 87.5% in 8
workers. After spraying, the enzyme level was 87.5% in 5 workers,
75% in 5 workers and 67.5% in 3 workers. These workers were
in danger of chemical poisoning. In another similar investigation,
the effects of malathion were studied in Tonekabon[7]. Recently,
another investigation was carried out on the activity of
cholinesterase enzyme among spray workers in Tehran, the capital
of Iran in 200916].

Due to similar climatic conditions, this investigation is similar
to those that were carried out in 2001 and 200916,7]. Finally,
measurement of pre-cholinesterase and post-cholinesterase
exposures is recommended in order to compare the values after

pesticide application.
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