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ABSTRACT

Background and Objective: Diazinon has a destructive effect on the reproductive system as an environmental
contaminant. The objective of this study was to investigate the effect of this toxin on male reproductive traits.
Analysis Method: In this study, the long-term effect of Diazinon35% Ec on some male reproductive parameters in
adult rats was investigated. For this purpose, 40 male rats were divided into five groups. The control group did not
receive any substance. The placebo group received 0.9% saline solution and experimental group 1, 2 and 3,
respectively, received diazinon with the dose of 20, 10 and 5 kg / mg, every other day over 21 days via gavages. At
the end of the experiments, the rats were anesthetized with chloroform, blood samples were taken from the heart and
FSH, LH and testosterone hormones were evaluated by standard laboratory methods. Then, the rats were Killed and
the testicles were removed with epididym and morphological characteristics of the sperms were studied. The results
were analyzed by SPSS software and were evaluated by using one-way variance analysis at the level of <0.05.
Results: Following the administration of diazinon, the level of male sex hormones including LH and FSH was
significantly increased (P <0.05), while the testosterone level decreased significantly. Reproductive parameters such
as number and sperm movement and testosterone weight decreased significantly (P <0.05) compared to the control
group.

Conclusion: Diazinon has significant effects on reproductive indices and can cause serious damage. This toxin has
adverse effects on the movement and number of sperms and causes infertility by altering hormonal concentrations.
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Background and objective

Organophosphates are an important group of
pesticides that are used in developing countries to
fight pests. These compounds can create a high
toxicity for animals and humans (1 and 2). One
of the organophosphate pesticides widely used in
northern areas of the country is diazinon.
Diazinon with chemical name of O-O Diethyl O-
2- isopropyl-6-methylpyrimidinyl-4- 1 - g-

phosphorothivate), with 0.1 to 0.2% emulsion is
usually used in agriculture for controlling and
eliminating pests and stem-worm (3).

Such poisons have a high shelf life in the
environment and after contact with skin it easily
is absorbed by the body and turns into active
metabolites in the liver. Most of these
metabolites are excreted by the kidney, but the
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rest can affect various organs, including the liver,
reproductive system, immunity, the nervous
system and kidneys, and cause tissue and
biochemical changes (4, 5). It should be noted
that the complications associated with these
compounds depend on the type of toxin, dose,
duration of contact and type of tissue. The main
mechanism of organophosphates, especially the
diazinon, is inhibiting acetylcholine esterase (6).
Organophosphates are alkylation agents that react
with cellular macromolecules, such as proteins,
nucleic acids and lipids, and alter their function
(7). Some researchers believe that diazinon
induces oxidative stress by producing free
radicals and reactive oxygenates, and induces cell
death in organisms by increasing lipid
peroxidation [8].

The expansion of the use of organophosphates,
especially diazinon, and the numerous reports
that have been made in recent years on the effects
of these toxins on various growth and
development processes, have raised concerns
about the harmful effects of these pesticides on
human health. Organophosphates seems to alter
the function of cells, mutation in genes, stopping
mitosis, abnormalities in the fetus, stopping DNA
synthesis and inducing death. Therefore,
according to the reported effects of Toxin
Depletion, they classified them in the cytotoxic
and genotoxic groups (9-11)

Due to the high use of diazinon by farmers in the
country and due to the use of this poison in
agricultural products, it seems that this poison
causes physiological changes in various parts of
the body, including the male reproductive
system, due to its presence in high risk toxins.
Considering the unwanted side effects and high
toxicity, the objective of this study was to
investigate the effect of diazinon poison on
reproductive physiology in male rats.

Analysis method

In this research, adult male rats were used.
Samples were divided into five treatment groups.
The control group did not receive any substance.
The placebo group received 0.9% saline solution
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and the experimental group 1, 2, and 3 received
endosulfan at 5 mg / kg, 10 and 20, respectively,
every other day, for 21 days, by oral
administration.

Statistical population and study groups:

To conduct the study, 40 adult male rats (about
two months old and 200-100 g weight) were
purchased from Razi Institute of Clinical
Research and divided into 5 groups of 8,
including control, placebo (0) and 3 treatment
groups (1-2-3).
Control group: did not receive any substance.
Placebo group: Only 0.9% saline solution was
given.

Experimental group 1 received diazinon poison at
a dose of 5 mg / kg.

Experimental group 2 received diazinon 10 mg /
kg dose.

Experimental group received 3 mg of diazinon in
a dose of 20 mg / kg.

The LD50 value of diazinon was measured in
animals at an oral dose of 50-110 mg / kg (9).
Storage conditions of the samples:

The specimens were kept for two weeks at room
temperature at 17 ° C and normal light conditions
and free access to water and food (as a cube from
the Pars Company). These conditions were also
established during the test.
Gastrointestinal feeding method:

Treatments received intravenous injection of
different doses of diazinon. The advantages of
this method are rapid absorption and entry into
the circulatory system. Since the effect of this
poison is gastrointestinal and contagious, so the
digestive tract was selected. First, rats were
weighted accurately and after the necessary
calculations, the amount of oral diazinon was
determined.

Blood sampling:

Blood collection was performed five days after
the last administration. The blood samples were
anesthetized with chloroform and then, by
placing the animal on the back with the fingers of
the heart, and with 5 or 10 ml syringes directly
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from the blood of the animal were collected.
To test the testosterone, LH, FSH and serum,
they were transferred to the laboratory to measure
the hormone by making gamma-kits using the
immune radiometric assay.
After determining each one, the effects of
diazinon poison in the experimental and control
groups were evaluated statistically.

Study of changes in testicular weight relative
to body weight:

In order to investigate the possible effects of
diazinon on testicular weight, both testicles of the
animal were removed and extra fat and
excrement around the testicles and ducts of deaf
and epididym were removed and then testicular
weight was measured by a digital scale with a
sensitivity of 0.001 g (Germany, Bllzos ).
Methods for collecting and evaluating sperm:
After blood collection, the rats were
anaesthetized in all three experimental, placebo
and control groups and after opening the
abdominal cavity, the epididym tubes isolated
after washing in the physiologic serum and
divided into very small parts in a volume of 5 ml
of Ringer's solution, and for 5 minutes was
shaken smoothly to create a homogeneous
solution. From this suspension, one drop was

removed and immediately examined by light
microscope  (Germany, Ziess) and  40x
magnification of the percentage of mobile
spermatozoids. Sperm microscopic counting was
performed using a diluents pipette and neobar
lamella.

Statistical analysis method:

SPSS 11 software was used to analyze the data
and the results of testosterone, FSH, LH,
morphological parameters of sperm and testis
weight were calculated and the mean of the
groups was evaluated by one way variance and
post hoc test. For the experiments, a significant
level (P <0.05) was considered to be statistically
significant for the presence or absence of
significant differences between the samples.

RESULTS

Hormonal Measurement Results:

The mean serum testosterone level was decreased
by increasing the dose of diazinon and the mean
of experimental group 1 (treated with
experimental dose of 5 mg / kg of diazinon) and
2 (treated with experimental dose of 10 mg / kg
of diazinon) and 3 (treated with experimental
dose of 20 mg kg / Diazinon) with the control
group is significantly decreased (Table 1).

Table 1. Comparison of the average effect of diazinon on testosterone hormones FSH, LH, number and percentage of sperm motility and

testicular weight in adult male rats

Relative weight of testicles to

Groups Testosterone FSH LH Sperm numbers | Sperm mobility percentage body weight
Control * 05532 % 1 (())//50779536 11 /(i/(?:? * ;é?fsg > 57/375 + 5/31675 1/4304 + 0/09931
Placebo | 2/4+0/6541 10%212?4 J‘; /(i/c?: 79/791 +7/341 57/1 + 5/2514 1/401 + 0/09146
Groupl Jff//gs ;37 %/39%26332 * f//f:f;’ L) o %,222561 51/875 + 4/61171 1/3473 + 0/09321
Group2 * 9’1‘2395 Jﬂggg‘;? * f//;;:g 6 ¢ 191;/557 06 “47/625 + 8/94327 1/2976 + 0/16696
Group3 * (3/7068105 i*iggggl * 3/840732:* igg 32;@9 "41/5 + 7/81939 *1/1743 + 0/9931
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Between the experimental groups 2 (treating with
10 mg / kg dose of diazinon) and 3 (experimental
with 20 mg / kg diazinon FSH) with the control
group increased significantly. However, there
was no significant  difference  between
experimental group 1 (experimental dose 5mg /
kg doses of diazinon) and placebo group with
control group.
In evaluating the mean of serum LH, there was a
significant increase in the serum LH between the
experimental groups (treating with experimental
dose of 20 mg / kg of diazinon) with the control
group. However, there was no significant
difference between the experimental groups
(treating with experimental dose of 5 kg / mg of
diazinon) and 2 (treating with experimental dose
of 10 mg / kg of diazinon) and placebo group in

control group (Table 1).
The effects of Diazinon on Sperm
The effect of Diazinon of the number of
Sperm:

The mean number of sperms between

experimental groups 1  (treating  with
experimental dose of 5 mg / kg of diazinon) and
experimental 2 (treating with experimental dose
of 10 mg / kg of diazinon) and experimental (3)
(treating with experimental dose of 20 mg / kg of
diazinon) decreased with control group
Significant decrease is seen.
Mobility: As shown in Table 1, the average
percentage of moving sperm between the
experimental  groups 2  (treating  with
experimental dose of 10 mg / kg of diazinon) and
3 (treating with experimental dose of 20 mg / kg
of diazinon) with the control group was
significantly decreased. However, there is no
significant difference between the experimental
groups (treating with experimental dose of kg / 5
mg diazinon) and the placebo group with the
control group.

Testicide to body weight ratio:

The results of testicular weighing show that the
mean testicular weight in the experimental
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groups was lower than that of the control group
and this decrease was significant only in group 3
(treating with experimental dose / kg 20mg of
diazinon) (Table 1).

DISCUSSION

Due to the high volume of used pesticides,
human exposure to such pesticides is almost
unavoidable and can occur unintentionally and
accidentally and consequently through the use of
pesticides and their remaining in the
environment. The diazinon has good insecticidal
properties and has no evaporative properties and
is completely stable against light, and is
dangerous to humans and animals. (10) Diazinon
is a toxic substance and, if inhaled, it can be fatal
or absorbed through the skin. Oral consumption
has a greater effect on skin contact (11). The
amount of absorption and toxicity increases in the
presence of solutions such as alcohol and
artematic solvents (9).
Diazinon cannot inhibit the biosynthesis of
testicular androgens in experimental animals and
cause obvious damage to the kidneys and
testicles (1), so that diazinon can affect the rat's
reproductive  system (10). Behavioral and
neurological changes have also been considered
(11). The damage to the thyroid follicles is also
seen in rats (11). Diazinon is also known to
damage the endocrine system (6).
The results of this study showed that the action of
chemical pesticides depends on their dose level,
with increasing the dose of toxin, the severity of
its effects increases. Therefore, it seems that if
these pesticides enter the body for a long time,
they may, in addition to damage to various
organs of the body, the reproductive system is
also affected.
This study showed that oral administration of
diazinon in rat is effective on the concentration of
sex hormones and the spermatogenesis process
reducing spermatogenic cells. This result
emphasizes the effect of diazinonon the
complications and the use of 20 mg / kg dose in
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this study caused a lot of changes in many
testicular parameters. Diazinon seems to reduce
the number and mobility of sperm with its toxic
effect.

Diazinon with its toxic effects increases the
amount of LH and FSH, and decreases
testosterone, the number and sperm movement,
and the weight of the testicles compared to the
control group.
Testosterone lowering in experimental groups
can be based on the following hypotheses:
1) Diazinon causes atrophy and decreases the
number of testosterone producing lydic cells. The
long-term effects of this toxin can damage
testicular tissue and reduce testosterone levels
(20).

2. Diazinon directly affects the tissues and sex
cells and causes various damages to testicular
structure and various cell types in the process of
spermatogenesis and hormonal  disorders.
3. Vittozzi et al. (2001) evaluated the effect of
pesticide survival on farmers' health and blood
levels, and found that long-term toxic effects on
the liver, kidney and testicles (9) and a significant
reduction in  testosterone levels  (3,5).
One of the reasons for increasing LH is that
diazinon control the negative feedback of LH and
by preventing reversible inhibition, increases the
LH hormone. On the other hand, reducing
testosterone levels increases LH. As the LH
increases, the FSH hormone also increases (2).
The researchers showed that the diazinon
biosynthesis  insecticide  restricted  ovary
androgens in adult rats. In examining the effect of
testosterone and plasma gonadotropins and
testosterone on the testicular and serum levels
reduced serum testosterone levels (2) and these
results are not consistent with the results of the
present study.
Organ  phosphoric  insecticides, including
diazinon, have different endocrine-receptor
binding tendencies, which are very similar to
estrogen receptors, react with the endocrine
system and cause the system to fail (11.5). In
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another study on the rat, it was found that the
increase in the removal of androgens is
associated with a decrease in serum testosterone
levels which is itself due to contamination with
diazinon. (12,7) According to studies, other
pesticides such as Lindane, Randap, with protein
star distortion failure (estrogenic regulation),
steroidogenesis is limited (4). The protein has a
role in transport cholesterol in the inner
mitochondrial membrane where cytochrome
p450 enzyme starts all of the steroid
hormones(1).

One of the reasons for reducing the weight of the
testicles is the decrease in the number of different
classes of spermatogenic cells and the diameter
of the spermatogenic tubes, which leads to a
decrease in the testicular weight. This decrease
can be due to a decrease in the cell population in
the testis spermatozoon tubes or in the reduction
of the interstitial cells of the spermatozoa tubes
(5, 3). It seems that this poison, by stopping the
mitosis and induction of cell death, leads to a
decrease in germinal cells, which are essential in
the spermatogenesis process, and the reduction of
these cells necessarily affects the cell lines, such
as spermatocytes, which ultimately will reduce
sperm.

CONCLUSION

The results of this study confirm the previous
studies suggesting that dose-dependent effects of
diazinon may have significant adverse effects on
reproductive indices and altered the level of male
sex hormones and spermatogenesis process,
which led to the reduction of spermatogenic cells
and, at the same time, the percentage of moving
spermatozoa is reduced. All of these can cause
serious damage to the reproductive system and
cause infertility.
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