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Abstract: Organophosphate (OP) pesticides are widely used in both agriculture and 

household settings, raising concerns about their potential negative impacts on human 

health, particularly regarding female reproductive health. Research has linked 

exposure to OP pesticides with issues such as endocrine disruption, oxidative stress, 

and alterations in key reproductive processes, which may result in infertility, 

menstrual irregularities, and complications during pregnancy. This review provides a 

comprehensive examination of the latest studies on the effects of OP pesticides on 

female fertility, focusing on mechanisms of toxicity like hormonal disruption, oxidative 

stress, and epigenetic changes. Additionally, we analyze both epidemiological and 

experimental evidence that highlights the connection between OP exposure and 

reproductive damage. By synthesizing current knowledge, this review aims to increase 

awareness of the reproductive risks associated with OP pesticides and encourage the 

adoption of safer agricultural practices and policy measures. 
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1. Introduction Fuel  

 Pesticides are compounds of natural or 

synthetic origin mainly used in agricultural 

methods to control pests, weeds, and diseases in 

plants. On a global scale, over four million tons 

of pesticides are used each year, the majority of 

which are herbicides (56%) followed by 

insecticides (19%), fungicides (25%), and other 

types such as rodenticides and nematicides and 

the most regularly used pesticides are 

organophosphate, carbamate, and pyrethroid 

insecticides [1]. 

Organophosphate (OP) pesticides are a group of 

chemical compounds, which have been used 

world widely for industrial uses and for the 

control and elimination of insects in agriculture 

and residential areas. The exponential increase 

in use of OPs occurs due to banning of 

organochlorine agents which have higher 

perseverance in the environment. Humans and 

animals get exposed to OP pesticides either by 

the consumption of foodstuffs, drinking water, 

and ambient air or by coming in contact with 

OP treated areas through respiratory tract, 

alimentary tract and dermal integuments [2]. 

Decreased fertility because of exposure to 

pesticides has been reported in several studies. 

Exposure to organochlorine pesticides was 

associated with decreased fecundability in 394 

couples enrolled in a French birth cohort [3]. 

The use of pesticides has been associated with 

several harmful health impacts, including 

reproductive abnormalities[4] [5] .Women are 

more likely to use pesticides since they are 

frequently in charge of tasks like planting, 

weeding, and harvesting. Females exposed to 

pesticides may have irregular menstruation, 

reduced fertility, preterm or post-term delivery, 

spontaneous abortion, stillbirth, congenital 

abnormalities, and low birth weight as side 

effects of the reproductive process [6]. Both 

women and their children may suffer serious 

long-term health effects as a result of these 

results. Given the widespread use of pesticides 

and their potential impact on reproductive 

health, it is essential to address this issue 

through a comprehensive approach that includes 

education, research, policy changes, and 

improved access to reproductive health services. 

Understanding how OPs influence female 

fertility is essential for creating effective 

mitigation strategies. This review intends to 

examine the current literature regarding 

organophosphate pesticide exposure and its 

effects on female fertility. By exploring the 

biochemical pathways, epidemiological data, 

and potential preventive measures, this article 

seeks to provide a comprehensive understanding 

of the reproductive hazards associated with OP 

exposure and highlight the importance of 

http://publications.rayatbahrauniversity.edu.in/


ISSN (ONLINE) 2583-2506 

http://publications.rayatbahrauniversity.edu.in 

RBIJMR-Rayat Bahra International Journal of Multidisciplinary Research, Vol. 04, Issue 02, December 2024 

 

150 
 

stringent regulations and sustainable agricultural 

practices. 

2. Pesticide 

Pesticides are the chemicals which are used to 

decrease the number of insects in the field and 

increase the crop production. They can cause 

acute toxicity when they are inhaled, ingested, 

or absorbed through the eyes or skin at high 

concentrations, while repeated or prolonged 

exposure can cause chronic toxicity. They have 

multiple toxic effects such as neurotoxicity, 

mutagenicity, carcinogenicity, teratogenicity, 

and endocrine disruption. The overall toxicity of 

a pesticide formulation is determined by its 

active ingredient and also by the presence of 

inert or synergistic compounds that can modify 

or intensify its effects. Addressing safety 

concerns is therefore central to mitigating the 

health risks associated with modern pesticide 

exposure [7]. There are different pesticides like 

organophosphates, organochlorides, insecticides 

and they all differ in their mechanism [8].  

3. Organophosphate 

While organophosphate pesticides offer 

considerable advantages, especially in 

agriculture and public health, their misuse can 

result in serious repercussions for human health 

and the environment. People can be exposed to 

these chemicals, either intentionally or 

accidentally, leading to both immediate and 

long-term health issues. Short-term exposure 

might cause symptoms like dizziness, nausea, 

headaches, blurred vision, skin rashes, cramps, 

and anxiety. On the other hand, long-term 

exposure is linked to chronic health problems, 

such as reproductive issues, blood and nervous 

system disorders, genetic mutations, and birth 

defects [9]. OPs are believed to affect 

reproductive function by disturbing the balance 

between oxidants and antioxidants in the brain, 

which can impair the activities of the 

hypothalamus and pituitary gland, as well as the 

processes in the gonads [10]. 

4. Mechanism of Organophosphate 
Toxicity 

Majority of the OP are toxic in nature. Except 

being toxic and causing acute-toxicity, they can 

also cause dysfunction in the endocrine and 

reproduction, hormonal imbalance, harms the 

cells, free radical damage and birth defects due 

to teratogens [11]. 
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Fig 1: Diagrammatic Representation Showing Mechanism of Organophosphate Pesticide Affecting Fertility  

4.1 Hormonal Pathway 

Organophosphate inhibits the 

acetylcholinesterase (A ChE) enzyme, which 

help in the breakdown of acetylcholine and it is 

crucial for synaptic-transmission or transmitting 

the neuronal signal. Few pesticides containing 

organophosphates directly inhibit the 

Cholinesterase enzyme and rest of them like 

parathion is changed into its metabolic product 

in liver and then this metabolic product i.e. 

paraoxon cause inhibition of AChE enzyme 

[12]. Organophosphate cause phosphorylation at 

serine active-site of Acetyl cholinesterase [13] 

and in synapse acetylcholine gets accumulated 

[14]. Inhibition of this enzyme can cause 

disturbance in the hypothalamic pituitary 

gonadal axis and this axis is mainly manage the 

formation of hormone like progesterone, 

testosterone and oestrogen [15].  

Recent research has shown that fertility rates 

have significantly decreased during the past 

several years, and unfavourable reproductive 

outcomes have increased. Exposure to 

pesticides increases the chance of 

developing chronic diseases including diabetes, 

cancer, and neurological problems. Moreover, it 

may reduce fertility and cause abnormal births. 

In addition, exposure to pesticides might raise 

the risk of reproductive problems such 

as irregular menstruation, reduced fertility, 

preterm post-termer birth, spontaneous 

abortion, stillbirth, congenital abnormalities, 

and low birth weight. Studies have shown that 

approximately 50% of abortions and 17% of 

abnormal births occur in women who were 
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exposed to pesticides during pregnancy or 

breastfeeding. Industrial substances known 

as persistent organic pollutants (POPs) have the 

potential to damage a person’s ability to 

reproduce, particularly in females [16]. 

5. Effect of Pesticide on Human 
Health  

Recent study has depicted that Pesticides serve 

as essential tools in agriculture and public 

health, aiding in pest control and disease 

management. However, their widespread use 

has prompted concerns regarding their adverse 

effects on humans and animals. This review 

offers a comprehensive examination of the 

toxicity profile of pesticides, focusing on their 

detrimental impacts on the nervous, hepatic, 

cardiac, and pulmonary systems, and their 

impact on reproductive functions. Additionally, 

it discusses how pesticides mimic hormones, 

thereby inducing dysfunction in the endocrine 

system. Pesticides disrupt the endocrine system, 

leading to neurological impairments, 

hepatocellular abnormalities, cardiac 

dysfunction, and respiratory issues. 

Furthermore, they also exert adverse effects on 

reproductive organs, disrupting hormone levels 

and causing reproductive dysfunction. 

Mechanistically, pesticides interfere with 

neurotransmitter function, enzyme activity, and 

hormone regulation. This review highlights the 

effects of pesticides on male reproduction, 

particularly sperm capacitation, the process 

wherein ejaculated sperm undergo physiological 

changes within the female reproductive tract, 

acquiring the ability to fertilize an oocyte. 

Pesticides have been reported to inhibit the 

morphological changes crucial for sperm 

capacitation, resulting in poor sperm 

capacitation and eventual male infertility [17]. 

6. Effect of Organopesticides on 
Reproductive Health:   

Nowadays, numerous individuals encounter 

various organopesticides during agricultural 

activities. These chemicals can lead to 

detrimental effects, significantly impacting 

normal reproductive functions in humans and 

potentially resulting in infertility. The 

repercussions of OP exposure on the 

reproductive system encompass fluctuations in 

sex hormone levels, delayed menstrual cycles, 

ovarian dysfunction, changes in ovarian weight, 

alterations in follicle growth, impaired oocyte 

viability, and diminished sperm quality. Current 

research indicates that exposure to different OPs 

can adversely affect women's fertility and 

heighten the risks associated with reproductive 

health. Such findings underscore the urgent 

need for awareness and preventive measures 

regarding the use of these pesticides in farming 

practices, especially in today’s world [18]. 

7.1 Effect of Pesticides containing 
Organophosphate on Fertility 

Existing data showed that Organophosphate 

pesticide (OPP) exposure has a tendency to alter 

http://publications.rayatbahrauniversity.edu.in/
https://www.sciencedirect.com/topics/medicine-and-dentistry/persistent-organic-pollutant


ISSN (ONLINE) 2583-2506 

http://publications.rayatbahrauniversity.edu.in 

RBIJMR-Rayat Bahra International Journal of Multidisciplinary Research, Vol. 04, Issue 02, December 2024 

 

153 
 

the reproductive system functions, such as 

prolonged menstrual cycles, imbalance in sexual 

hormones level, as well as changes in ovarian 

weight. However, the association of OPP 

exposure with female infertility is ambiguous, 

as of now. We investigated the relationships of 

four single OPP metabolites and their mixed 

exposure with self-reported infertility among 

women aged 20–50 in the USA using the data 

from two cycles (2015–2016 and 2017–2018) of 

the National Health and Nutrition Examination 

Survey (NHANES) by multiple logistic 

regression, Bayesian kernel machine regression 

(BKMR), and quantile g-computation (QGC). 

The study included 659 female participants. 

Among these females, 77 participants were ever 

infertile. Multiple logistic regression showed 

that the odds ratios (ORs) in the second and 

third tertiles of dimethylphosphate (DMP) for 

female infertility were 2.53 (95% confidence 

interval (95%CI): 1.20–5.32, P value = 0.016) 

and 2.96 (95%CI: 1.18–7.47, P value = 0.023) 

compared to the lowest tertile after adjusting for 

all covariates (P for trend = 0.022). A 

significantly positive association between the 

mixed OPP metabolites and infertility was 

observed in the BKMR model, in which DMP 

had the highest posterior inclusion probability 

(PIP = 0.741). The QGC model showed similar 

results, in which OPP metabolite mixtures 

increased the risk of female infertility, with 

DMP as a significantly positive contributor to 

the outcome. This study revealed the potential 

harm of OPP mixtures for female infertility in 

the USA, and DMP played the most critical role 

in female infertility risk among all OPP 

metabolites [19]. 

8. Conclusion 

Exposure to organophosphate pesticides 

represents a considerable danger to female 

fertility, as demonstrated by various 

epidemiological and toxicological 

investigations. The disruption of endocrine 

function, changes in reproductive hormone 

levels, and direct harm to ovarian function 

emphasize the significant effect of these 

substances on reproductive health. The analyzed 

literature establishes robust links between 

pesticide exposure and unfavorable reproductive 

outcomes, such as menstrual irregularities, 

diminished fertility, spontaneous abortion, and 

congenital defects. In light of the prevalent use 

of organophosphate pesticides, immediate 

actions are required to lessen their impact, 

including strict regulations, sustainable farming 

methods, and enhanced public understanding. 

Future studies should concentrate on clarifying 

specific mechanisms, creating safer alternatives, 

and enacting policies that protect reproductive 

health from pesticide-related hazards. Tackling 

this problem through a multidisciplinary 

approach will be essential in reducing the long-

lasting reproductive effects of pesticide 

exposure on women. 
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