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Abstract

Background and Objective: Occupational exposure to pesticides is considered one of
the most significant health hazards for agricultural workers. This review aimed to
gather and elucidate existing evidence regarding the association between occupational
exposure to pesticides and the incidence of infertility and sexual dysfunction in male
and female farmers.

Materials and Methods: This review study was conducted through a systematic search in
such international databases as PubMed, Scopus, and Web of Science, as well as Persian
databases (SID, Magiran, IranMedex, IranDoc) for articles published from 1979 to 2025.
The search strategy included a combination of keywords, and articles were selected based
on inclusion and exclusion criteria, resulting in a total of 11 articles. Subsequently, the
extracted data were categorized and clarified through thematic analysis.

Results: A review of the evidence suggests a significant association between occupational
exposure to pesticides and reproductive health problems. In men, this exposure leads to
reduced sperm quantity and quality, DNA damage, and sexual dysfunction. In women, it is
associated with increased menstrual irregularities, polycystic ovary syndrome, reduced
egg quality, and adverse outcomes, such as miscarriage and stillbirth. These toxins have
caused changes in the patients' damaged tissues through chemical mechanisms.
Conclusion: The results show that farmers who are exposed to pesticides absorb a greater
amount of toxins through various routes, such as respiratory, digestive, and dermal.
Therefore, they face a higher prevalence of infertility and sexual disorders. Accordingly,
reducing these risks requires multifaceted preventive measures, such as risk education,
provision of protective equipment, monitoring compliance with safety protocols, and
providing special instructions to pregnant women or women of childbearing age.

Keywords: Infertility, Occupational exposure, Pesticides, Reproductive health, Sexual
dysfunction
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Organophosphate Pesticides: Structure and Reproductive Toxicity

2. EXAMPLES OF COMMON ORGANOPHOSPHATES

(Organophosphate, OPs)
Chlorpyrifos Diazinon Malathion Parathion
(insecticide) (insecticide) (insecticide) (insecticide)

| ' | I
RO— P —OR N 0

> ~~P P
l , HC CH,8 ( l“'j He” 57 S8 eH,  0,5H5 | ~~0C,H,
X HiC & CH,
i | A
Cl Z >N

R, R' - Alkyl or aryl groups Cl N | ©

S :::::ms I\/k OCH,4

X : Leaving group (CI, F, CN, SR etc.) cl 02
| 3. MECHANISM = OF REPRODUCTIVE TOXICITY OF ORGANOPHOSPHATES

Rcetyleholnestorase (ACHE) S o a & Coluar bamage D. Reproducive Outcomes

ﬁ Vi :7\‘1 Hypothalamus In Males
+ R0 p—OR \{@ + « Decreased sperm count
i * Reduced motility / A
o 4 N — GnRH § = = i /ff 4

I} ‘ « Abnormal morphology
OH / l \ « DNA fragmentation

l Pi“l“a'y * Reduced testostorone
AChE-P (phosphorylated) LH/FSH | § &@m ’
Irreversible inhibition Gt darnce. AR In Females
l Gonads (Testis/Ovary) | i | + Ovulation disturbance Y
diticn of aceluldtiol } 1 + Reduced fertility Y
Neurotoxicity J Testestorone / Estradiol + Increased miscarriage
Apoptosis of germ cells « Adverse pregnancy outcomes

The electrophilic phosphorus and leaving group in organophosphates enable covalent binding to targe( proteins,

inducing neurotoxicity, endocrine disruption, oxidative stress and g ic d ge, ulti Iy | g to infertility f‘/g (
, and adverse reproductive outcomes in both males and females.
R: Alkyl/Aryl groups; X: Leaving group (CI, F, CN, SR etc.); HPG axis: Hypothalamus~Pituitary-Gonadal axis; ROS: Reactive Oxygen Species
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