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University. histological changes that may occur in offspring rat testis resulting
from dermal exposure of the pregnant rats to diazinon solution
throughout pregnancy. Material and method: The study was performed on 30 pregnant
albino rats (Rattus rattus norvegicus albinus). They were divided into two groups (15 in
each). The first group was daily immersed in distilled water for 4 minutes throughout their
pregnancy until giving birth and their male offspring were considered as control group. The
second group was immersed in diazinon solution for the same period as done in the first
group and their offspring was considered as experimental group. After birth the male off
spring were sacrificed and the testes were taken for histopathological examination. Diameter
of seminiferous Tubules and interstitial space were measured in both groups and comparison
between the two results was done. Results: Significant (P<0.05) difference was noticed
between the result of seminiferous tubules histological parameters of the experimental and

control group as well as significant (P<0.05) was found between experimental and control
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group. Conclusion: An exposure of pregnant rats to diazinon will affect the testicular

development of the male offspring.
KEYWORDS: Diazinon, insecticides, organophosphorous, testes.

INTRODUCTION

Diazinon is an organophosphorus insecticide extensively used in agriculture.l! 1t is an
organophosphate insecticide, chemically related to other common insecticides like malathion
and chlorpyrifos.”? It was first registered in the U.S. in 19565 and is sold under a variety of
brand names, including DZN and Knox Out 2FM.*!

The Chemical Abstracts Service (CAS) name for diazinon is O, O-diethyl O-[6- methyl-2-(1-
methylethyl)-4-pyrimidinyl] phosphorothioate and the International Union of Pure and
Applied Chemistry (IUPAC) name is O, O-diethyl O-2-isopropyl-6-methylpyrimidin-4-yl
phosphorothioate.!® Pure diazinon is acolorless oil. Technical grade diazinon (>90% active
ingredient) is an amber to brown liquid.["? Diazinon is water soluble in a concentration of
0.04 g/L at 20 °C and 30 °C, however other values between 0.054 and 0.069 g/L have been
reported in the 20-40 °C temperature range. Diazinon is completely miscible in acetone,

benzene, ethanol, toluene, xylene and is soluble in petroleum oils.!#0:1

Inside living things, diazinon is transformed into a molecule called diazoxon. Diazinon and
the more potent diazoxon kill insects by interfering with nervous system function, as do all

members of the organophosphate chemical family,*

Organophosphates attach to
acetylcholinesterase (AChE) and prevent it from destroying acetylcholine which responsible

for transmitting nerve impuls, causing overstimulation of the nerves.™

The general population may be exposed via diazinon-contaminated air, water, or food, but
there is little potential for high level exposure because home and garden uses for diazinon
have been banned. Significant dermal exposure is likely only near areas where diazinon may
be used as a restricted pesticide.*! Diazinon is low in toxicity following dermal exposure.
The acute dermal LD50 is greater than 2020 mg/kg.!*® Researchers found about 2-4% of the
applied dose were absorbed by the skin regardless of the site of application or the vehicle

used to administer the diazinon.!*®!

Farm residents may be exposed to several types of pesticides from various chemical families
(e.g., phenoxy acetic acids, triazines, carbamates, and organophosphates) during the course of
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a growing season. Several studies have reported positive associations between occupational
pesticide exposure and fetal death (spontaneous abortion or stillbirth).X” 811 However, little
is known about the human reproductive toxicity of specific pesticide active ingredients and
even less about mixtures of pesticides and how they may interact with other risk factors.

In addition to the nature of the chemical and its target, the consequences of exposure to
chemical agents depend on the timing of exposure relative to critical windows in
development of the fetus or reproductive system.?® 21 Previous analyses had also discussed
the role\ of male pesticide exposure on pregnancy outcomes'?? and time to pregnancy.’?®
Other studies have reported that parental exposure to pesticides or application of pesticides in
the home is associated with certain birth defects including neural tube and other birth
defects.!**!

Studies of the effects of pesticide exposure on children's health have been limited to those of
birth defects, childhood cancer, and acute poisonings following ingestion. Several case-
control studies have associated parental exposure to pesticides or pesticide use in the home
with childhood brain tumors, leukemias and lymphomas, testicular cancers, and other

cancers.[?”

MATERIALS AND METHOD

Animals used in the present study were 30 healthy pregnant albino rats (Rattus rattus
norvegicus albinus), of approximately 60-80 days age and 20-25 gm weight. The animals
were taken from the animal house of the High Institute for Infertility Diagnosis & Assisted
Reproductive Technology/ Al Nahrain University. They were maintained under uniform
conditions of natural photo period (12 hours light/ dark cycle), and temperature (24-32 C).
Animals had free access to food and water. These females were divided in to two groups

treated group (n=15) and control group (n=15).

The rats of the control group were hold from their ear by forceps and immersed in distilled
water for 4 minutes beginning from their tails. In a same manner the experimental group
members were immersed in diazinon solution with a concentration of 0.6 mg of diazinon
dissolved in 1 liter of distilled water for the same period of time. This procedure was done

daily from beginning of pregnancy until they give birth.

Thirty newborn male rats were separated (fifteen from each group), they were sacrificed by
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cervical dislocation; incision of rat abdomen was done, the testis were quickly excised and
immersed in few drops of normal saline which was placed in Petri dish to be cleared from
surrounding adipose tissue under dissecting microscope using fine surgical scissors, then
fixedf in 10% formalin solution.

Histopathological examinations

At the time of tissue collection, the organs were blotted dry from normal saline using filter
paper and then weighed with electrical balance, while both right and left testes were fixed
with 10% formal saline for a subsequent histological study. For each testis, serial sections (5
um thick) were made. These sections were stained by hematoxylin-eosin (H & E) and
morphometrically examined by light microscopy. For morphometric analysis, the slides
images were captured by using Microns Contain TV-Based computer assisted morphometry
with a 4X and 10X objectives. The actual measurements were done by using the image

analyzer software after accurate calibration using a stage micrometer.

Statistical analysis
Data were represented as meanstz S.E. The differences were compared for statistical
significance by one way ANOVA test. Differences was considered significant at p<0.05.

RESULTS
All the pregnant female rats used in this study survived till birth. Many of the offspring
obtained from these animals died in the first few days after birth. The animals survived were

used for this morphometrical and histological study.

1- Measurement of Diameter of seminiferous tubules (um) (mean+SD).
The results of this study showed significant (P<0.05) difference in the diameter of

seminiferous tubules of the experimental group compared to control group as shown in table

(1).

Parameter Control group | Experimental group
diameter of seminiferous

tubules (um) 218.51+ 16.55 182.11+14.24 *
(meanzSD)

*Significant (P<0.05) difference.
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2- Measurement of interstitial space diameter (um) (mean+SD)
Measurement of interstitial space diameter showed significant (P<0.05) difference between

control and experimental groups as shown in table (2).

Parameter Control group | Experimental group

Interstitial space (um) N
(mean+SD) 19.81+£2.15 43.09+6.16

*Significant (P<0.05) difference

3- Histological Observations

The testicular sections of the control group showed seminiferous tubules with normal germ
cell population layer thickness with a normal orderly arranged pattern up to mature
spermatid. No, malignant or abnormal cell was seen within the germinal epithelium, also no
vacuoles is present in the tubules. There were adequate Sertoli cells populations as shown in
figure (1)

C- (H&E, 40 x)
Figure (1):[ A, B & C] Photomicrograph of testes of rat: (control group) showing

normal structure of seminiferous tubules. (DST- Diameter of Seminiferous tubules, 1S-
Interstitial space), (H&E, 10 x & 40x).
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In experimental group, sections showed different degrees of degenerative changes in testes
were observed. There was a decrease in thickness of germ cell layer, widening of the central
seminiferous tubules lumen and prominent germ cell population necrosis. Multiple vacuoles
were seen within the tubules. Sertoli cells were abnormal in number and shape as compared
to control group. A peritubular fibrotic change had been seen also in the testicular sections.
The results also showed a highly significant decrease in diameters of seminiferous tubules,
primary spermatocytes, spermatids and increase in interstitial space when exposed to
diazinon solution compared with control group as shown in figure (2 a ,b & c).

C :(H&E, 40 x)
Figure (2): Photomicrograph of testes of rat: A, B& C: (experimental group) showing

changes in the structure of seminiferous tubules. (DST- Diameter of Seminiferous
tubules, I1S- Interstitial space), (H&E, 10x) & (H&E, 40x).
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DISCUSSION

There is widespread concern that reproductive function is currently subject to the deleterious
effects of chemical agents in the environment. According to the endocrine disruption
hypothesis, exposure to chemicals, including pesticides, results in a range of reproductive
disturbances in humans and in various wildlife species, some of which may be used as

sentinel species indicating an increase in the threat to human reproduction and health.®

Some studies have showed that DZN was capable of inducing structural and functional
changes?”! and some biochemical alterations in the ovaries and testes!?®!, delays in sexual
development, stillbirths, death of newborn offspring, and birth defects.*”

The consequences of exposure to chemical agents depend on the nature of the chemical and
its target, the timing of exposure in relation to the critical windows in development of the
fetus or reproductive system.

On the other hand, an association between late abortions and postconception exposure may
suggest that postconception exposure to specific pesticides tends to damage the fetus or

fetus—placenta complex rather than cause chromosomal anomalies.!*!

In the present study the results showed that the exposure of pregnant rats to diazinon caused
significant difference in the diameter of seminiferous tubules and interstitial space. These
results may be caused by altering the activity and reactivity of the adenylyl cyclase signaling
cascade, which would disrupt cell development in all areas of the body, not only those
cholinergically regulated.?

The histological sections of testes showed degenerative changes of the testicular tissue. The
above mentioned effects of organophosphorus pesticides could be due to their ability to form
free radicals.*®) The results of previous work on Methidathion showed that the using of

antioxidants vitamins A, C, and E, reduces the toxicity of Methidathion.**!
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