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The Potential Toxicity of Diazinon on Physiological Factors in Male Rat
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Abstract: Diazinon 1s an Organophosphate Insecticide (OPT) 1s commonly used m agriculture to protect of crops
and to control pests in home gardens and farms. Many alterations observed by diazinon have been described,
such as; alterations in blood factors (RBC, Hb and Hct), plasma testosterone and glucose levels. We selected
12 albino Wistar rats weighting between 220-280 g were divided into two experimental groups, as follow, control
group and diazinon treated group. The effects of diazinon, on rat interstitial cell testosterone production, blood
factors and plasma glucose levels were evaluated. Male rats were treated orally with a single dose of 1/4 LD,
of diazinon. Animals received treatment for 28 days. Present results indicated that in diazinon treated group,
plasma glucose and testosterone levels increased compared to control. Also in diazinon group, reduce of blood
factors were observed than control. In conclusion, diazinon disturbs the synthesis of testosterone and glucose

release from liver into blood and 1t led to anemia.
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INTRODUCTION

The control of insect pests relies heavily on the use
of synthetic insecticides. But, their widespread use has
led to some serious problems including toxic residues on
grass and toxicity to non-target orgamisms such as
mammals, birds and fishes (Zettler and Cuperus, 1990;
White, 1995; Riebeiro et al., 2003).

Diazinon 1s an organophosphorus compound with an
anticholinesterase mode of action. Tt is used extensively
to control flies, lice, insect pests of ornamental plants and
food crops, as well as nematodes and soil insects in lawns
and croplands. Diazinon degrades rapidly in the
environment, with half-time persistence usually less than
14 days. But under conditions of low temperature, low
moisture, high alkalinity and lack of suitable microbial
degraders, diazinon may remain biologically active in soils
for 6 months or longer.

At recommended treatment levels, diazinon-related
kills have been noted for songbirds, honeybees and
especlally waterfowl! that consume diazinon-treated grass;
however, incidents involving agricultural applications
may be under reported. Accidental deaths through
misapplication of diazinon have also been recorded
domestic poultry, monkeys and humans. Tt has been
suggested, but not yet verified, that wildlife partially
disabled n the field as a result of diazinon poisoning
would be more likely to die of exposure, predation,
starvation, or dehydration, or face behavioral
modifications, learming impairments and reproductive
declines than would similarly treated domestic or
laboratory ammals. There have been mcreasing concerns

about the effects of wvarious organophosphate
msecticides 1 humans and experimental animals. These
mclude cholinergic and noncholinergic  biological
disturbances (Ali and Abdalla, 1992; Quistad et ai., 2001,
Bomser et al., 2002, Quistad et al., 2002; Quistad and
Casida, 2002; Gordon and Mack, 2003). Some reports have
been published with respect to the organophosphate
msecticide, diazinon (McGill et al., 1981).

Dikshith et al. (1975) observed mild structural and
functional changes in the liver as well as in the testis of
rats after a single intraperitoneal administration of
diazinon. Ansari and Kumar (1988) reported that the
exposwre of zebrafish to diazinon for up to 168 h has
significantly reduced DNA, RNA and the total protemn in
the liver, but significantly increased the amino acid
content in a dose and time-dependent response. These
mcluded Glutamic Oxaloacetic Transaminase (GOT),
Glutamic Pyruvic Transaminase (GTP),
Glutamyltransferase (GT) and Lactate Dehydrogenase
(LDH). This mhibition was enhanced by the addition of
ascorbic acid mto the diet. Matin et ai. (1990) showed that
the administration of diazinon into rats resulted in
carbohydrate metabolism changes that were abolished by
adrenalectomy, suggesting a possible involvement of the
adrenals in the induced changes in diazinon-treated
animals. Contreras et el (2006) measured alteration of
plasma testosterone level in treated rats with parathion
(an organophosphate pesticide). Jyotsana et al. (2003)
mvestigated effect of pesticides on some blood factors
level. Fatemeh et @l (2006) evaluation of alteration of
hepatic cells glucose metabolism under effect of diazinon.
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The purpose of the present study was to evaluate the
effects of diazinon on alterations in blood factors, plasma
testosterone and glucose levels in male rats.

MATERIALS AND METHODS

Animals and treatments: Twelve male Wistar-albino rats
weighting 220 to 280 g were divided into two experimental
groups, each with six rats, as follows: control group and
diazinon treated group (diazinon).

Diazinon [o, o-diethyl o-(2-1sopropyl-6-methyl-4-
pynnudinyl) phosphorothioate] was obtained from Sigma,
USA. All experiments were administered in animal
physiology Lab., Urmia University, Tran, in July 2006.
Diazinon group was treated orally with a single dose of
1/41.D,, (75 mg kg™"). Diazinon in 4 mL corn oil. Corn oil
was given in the same way to the control.

All groups received the above treatments for 28 days.
The animals were fasted overnight for 12 h before the
blood was collected. The rats were anaesthetized with
ether and venous blood samples were collected by direct
heart puncture and were divided to two parts, one was
maintained in EDTA bulb and plain tube for assay of
blood factors, other was centrifuged and serum was
discarded and then was kept at 21°C until the tests for
evaluation of plasma glucose and testosterone levels.
Statistical anmalysis: The statistical analysis was
performed by SPSS Continuous data are expressed as
meantSD. Data were compared using one-way ANOVA.
P wvalue <005 was considered to be statistically
significant.

RESULTS AND DISCUSSION

The results show that blood factors level (RBC, Hb
and Hect) decrease in diazinon group (Table 1).
Adninistration of diazinon at doses of 75 mg kg™’
increased plasma glucose concentration, so that glucose
level in the diazinon group was higher than control. As
results indicated, 28 days after treatment, there was a
significant increase in blood testosterone level in rat
treated with diazinon compared to control (Table 2).

The results of the present study confirmed that acute
exposure to diazinon imcreases plasma glucose and
testosterone also reduces levels of some blood factors.

In thus study, the hematological parameters like RBC,
Hb and Het, were sigmificantly decreased mn diazinon
treated group as compared to control. The effect of Hb on
human exposed to organophosphorus pesticides has
been observed by several workers (Bhatnagar, 1980; Ray,
1992). The decrease in the Hb along with the decrease in
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Table 1: Change in blood factors levels of rat 28 days after administer of
diazinon. Values are expressed as meantSE of six animals,

p=0.05
Treatments
Blood factors Control Diazinon
RBC (Million pL.™b) 0.18+5.66 0.02+4.96
Hb (g dl.™h 0.224+11.65 0.19+10.63
Hect (%) 0.49+40.3 0.12+36.63

Table 2: Effects of diazinon on rat plasma glucose and testosterone levels.
Values are expressed as mean+SE of six animals, p<0.05

Treatments
Senun factors Control Diazinon
Glucose {mg dL.™") 0.82+71 1.60£100.8
Testosterone hommone 0.3622.01 0.9044.73

the RBC might be due to the effect of pesticides on blood
forming organ in rats. Many steps m heme biosynthesis
are inhibited by pesticidal residues. The poisoning by
pesticide residues 1s the development of anemia due to
interference of Hb biosyrithesis and shortening of the life
span of circulating erythrocytes. The finding of our study
agrees to reports of study of Tyotsana et al. (2003) that
showed pesticides decrease some blood factors level. Our
results showed that diazinon led to increase plasma
glucose level that it 13 sumilar to observations of
Fatemeh et al (2006), they observed that some of
alteration of hepatic cells glucose due to pest msecticides.
Can be concluded that liver, the most important organ of
glucose homeostasis m the body, 1s a target organ for
diazinon toxicity. The liver plays a major role in blood
glucose homeostasis by keeping a balance between the
uptake and storage of glucose via glycogenesis and the
release of glucose by way of glycogenolysis and
gluconeogenesis. Thus the first idea that comes to mind
is that hepatic glycogenolysis and gluconeogenesis
pathways are stimulated to provide more glucose by
effects of diazinon. Moreover, altered glucose level may
be considered for increase glucose release from liver into
blood through activation of glycogenolysis and
gluconeogenesis as a detoxication mechanism to
overwhelm diazinon-induced toxic stress.

In present experiments increased plasma testosterone
level that it confirms report of Contreras et al. (2006) that
measwre hormone
organophosphate pesticides (parathion) and reported that
plasma testosterone level increase after 40 days.

level in treated rats with an

Testicular Leydig cell is the main site of testosterone
synthesis. This steroidal hormone plays a key role in
maintenance of spermatogenesis, male sex characteristics
and fertility. A wide range of agents i1s known to alter
Leydig cells in rat, including numerous chemicals, some
of them agropesticides of the organochlorine type
(Cooke, 1998).
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The sites of action of testicular toxicants acting on
Leydig cells might be many, since the normal pathway of
testosterone production involves hypothalamic secretion
of GnRH, stimulation of the adenohypophysis by GnRH
to produce LH and the interaction of LH with Leydig cells
to stimulate testosterone production, which m addition
has a paracrine regulation by Sertoli cell derived estradiol
and GnRH (Bustos-Obregén and Gonzalez-Hormazabal,
2003). Moreover, testosterone secretion is also influenced
by plasma prelatic levels and cytokines produced by
macrophages (Morris, 1996).

Present observations on blood testosterone levels
Following treated organophosphoric pesticide indicate
that Leydig cell steroidogenesis is acutely and deeply
damaged by, diazinon. Increasing production of
testosterone, with an overshooting over control levels is
obtained only 28 days for diazinon treated animals.
Present results 15 adverse to reports of Nagvi and
Vaishnavi (1993), they show that plasma testosterone
level decreased mn non-target ammals treated with
insecticide. Effects of organophosphate pesticides on
steroidogenesis were unclear (Contreras et al., 2006).
These results suggest that the dramatic effects observed
in vivo might be due to interference of the toxicant with
the hypophysis modifying the release of LH, or altering
the response of Leydig cells to LH. The cascade of events
may be as complex as those reported for the effect of
dopamine agomists on Leydig cell function.

To answer satisfactorily this hypothesis
experiments are necessary (Cooke, 1996). Further msight
on the way agropesticides act on Leydig cell function
requires in vitro analysis of steroidogenesis and the
effect that these toxicants have on enzymatic pathway of
testosterone synthesis as well as on general detoxifying
mechamsms of the cells, such as the cytochrome P-450
complex (Butler and Murray, 1993).

Results obtained from this study and previous
researches show that organophosphate pesticides such
as diazinon can be toxicity to non-target organisms. If
these toxins affect laboratory ammals, may be having
same effects on mammals too. Therefore, protective
methods are necessary agamst OPI toxicity.

more
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