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Abstract

The advanced developments in industries and high-tech appliances resulted in environmental toxins
leading to decrease in fertility worldwide®. The research shows that the metals and chemicals in air
water, food, and health-and-beauty aids have adverse effects on male and female fertility. Endocrine
disruption is one of mechanisms explained for this slump in infertility.? The clinicians have observed
there is decreasing sperm count in men and women are suffering progressively decrease in ovarian
reserve, anovulation, impaired implantation, and loss of foetal viability.



Introduction

In the current era, modernization, industrial developments and human greed had affected
environment a lot. And the environment in which we live has a significant impact on our health as
well as fertility. Since many decades the research has shown that exposure to certain environmental
factors can have adverse effects on reproductive health. Endocrine system disturbance favours the
development of obesity leading to infertility!. And so human fertility is declining worldwide. This
damage causing decrease in natural fertility as well as affecting results of IVF (In Vitro Fertilization)3.
Large proportions (up to 40%) of young men in some countries have low semen quality, which
reduces their ability to father children®. The incidence of genital malformations, such as non-
descending testes (cryptorchidisms) and penile malformations (hypospadias), in baby boys has
increased over time or levelled off at unfavourably high rates?.

The Second National Report on Human Exposure to Environmental Chemicals provides for the US
population serum, blood and urine levels for 116 environmental chemicals over the years 1999 and
2000, with separate analyses by age, sex, and race/ethnicity*

Common environmental factors that can impact fertility

1- Air pollution: Exposure to air pollution has been linked to a range of reproductive problems,
including decreased sperm quality and quantity, and an increased risk of infertility and miscarriage.
Most common cause appears to be toxin exposure due tobacco use in the air. Research shows that

women smoking more than 10 cigarettes daily have reduced fertility >. Tobacco smoke contains many

toxic materials and chemicals and hazardous to men and female reproductive system.*
Smoking also has other adverse effects like higher rates of ectopic pregnancies and spontaneous
abortions, stillbirths and infant mortality. It also causes decreased sperm count, as well as affecting
motility and density in men. In India rural and tribal part of India use tendu patta for bidi smoking.
Our unpublished study in 2023 observed 56% of semen samples were showing oligospermia and
asthenospermia.

We need to understand effects of passive smoking also. Women residing near highway there is
higher rate of infertility. Vehicular exhaust is associated with enough amount of air pollutants which
causes reduced fertility in males as well. Vehicular exhaust, containing pollutants like PM2.5,
nitrogen oxides, and volatile organic compounds, can negatively impact fertility in both men and
women.® Men residing in an industrial town suffered significant reduction in sperm motility and
morphology and higher levels of sperm with abnormal chromatin when compared with those living
in a rural district with little air pollution. In 2017, three large Chinese sperm banks reported steep
declines in semen quality from their donors, who predominantly live in cities that are highly polluted
as a side-effect of economic upturn?®. The excessive consumption of fuels associated with rapid
industrialization, urbanization and modernization has caused serious smog events in many Chinese
cities. Vehicle exhaust is one of the primary causes of smog events due to the rapid growth of motor
vehicle ownership and increased fuel consumption 7.

2- Water contamination: Exposure to contaminants like lead, mercury, and arsenic can impact
fertility by interfering with hormone levels and causing reproductive problems. Women drinking
groundwater with tetrachloroethylene (PCE) contamination suffer over a doubled risk of
spontaneous abortion as well as increased risk for breast cancer 2. With chlorinated water there is
risk of stillbirth or delivered baby can have smaller body length and smaller head circumference 8.

3-Pesticides: Exposure to pesticides has been linked to an increased risk of infertility, as well as other
reproductive problems like miscarriage and birth defects. Men who had consumption of high
pesticide-residue fruit and vegetables, suffered with 49% lower total sperm count and
morphologically normal sperm percentage was 32% ° Non-descended testes in young boys are
linked with exposure to diethylstilbestrol (DES) and polybrominated diphenyl ethers (PBDEs) and with
occupational pesticide exposure during pregnancy?. It is observed that, as a woman’s blood levels of



hexachlorocyclohexane, polychlorinated biphenyls (PCBs) and chlorodiphenyltrichloroethane (DDT)
increase, their fertility goes down . There are potential effects of female exposure to nonpersistent
EDCs, specifically bisphenol A (BPA), phthalates, parabens, and triclosan, on fecundity. It caused
decrease in markers of reproductive hormones, markers of ovulation or ovarian reserve affecting IVF
outcomes® %, In women with highest levels of PCB there is 50% decrease in ability to get pregnant
and if they conceive there are chances of miscarriage 1. High accidental exposures to PCBs during
fetal development or to dioxins in childhood increase the risk of reduced semen quality in
adulthood?.

4-Radiation: Exposure to high levels of radiation can damage reproductive organs and impair fertility.
Radiation exposure, particularly ionizing radiation from sources like medical treatments or
environmental pollution, can significantly impact fertility in both men and women. It can damage
reproductive cells and organs, leading to temporary or permanent infertility 2.

5-Lifestyle factors: Factors like diet, exercise, and smoking can also impact fertility. Poor diet and lack
of exercise can contribute to obesity, which is a risk factor for infertility. Smoking has been linked to
decreased fertility in both men and women.

How the human reproductive health is deteriorating due to environmental toxins

Environmental toxins cause infertility in basically in 4 ways:
* Endocrine disruption.

- Damage to the female reproductive system.

- Damage to the male reproductive system.

* Impaired foetal viability.

A severe decline in child births has occurred over the past half century, which is alarming to
considerable population declines, particularly in industrialized regions.® Studies show that there is
widespread infertility and the need for assisted reproduction due to poor semen quality and/or
oocyte failure are now major health issues. Other indicators of declining reproductive health include
a worldwide increasing incidence in testicular cancer among young men and alterations in twinning
frequency. The worst fertility disrupters are organochlorine compounds (chlorinated pesticides,
polychlorinated biphenyls, and dioxins), bisphenol A (BPA), and organophosphate pesticides and
herbicides. However, many other chemicals, metals, and air pollutants seriously damage fertility. 24

Endocrine Disruption

The research revealed that the key endocrine disruption which damages fertility is loss of blood-
sugar control. It has a direct effect leading to metabolic syndrome and diabetes and causing indirect
effect leading to abdominal obesity in men and women with polycystic ovary syndrome (PCOS) in
females.

Bisphenol is used to produce plastic polymers and used in barrier coatings for the inner surfaces of
food and beverage cans. It is endocrinal disruptor and causes male infertility. In females, it produces
insulin resistance leading to polycystic ovarian syndrome °. Lead used in batteries, paints, ceramics,
pipes. Mercury used in thermometers, batteries. Boron in glass, cement, soaps. All these metals
interrupt hypothalamic—pituitary axis causing subfertility 6.

Effects of endocrinal disruption-

PCOS is the current burning issue of the world. In men with type 2 diabetes, a remarkable 33% suffer
hypogonadism. Women with PCOS have substantially lower fertility and if they become pregnant
have increased risk of pregnancy complications like gestational diabetes (GDM), pregnancy induced
hypertension (PIH). These women also have potential for early pregnancy loss. PCOS has impact on
baby's health. The incidence of adverse pregnancy outcomes, such as preterm birth and low birth
weight, has increased in many countries?. PCOS women have tendency for preterm delivery so these



women may be more likely to have babies who are small for gestational age requiring neonatal
intensive care with morbidity and mortality.}” Many endocrine-related diseases and disorders are on
the rise?.

How to reduce exposure to environmental factors that can impact fertility

Follow the healthy Key= Life-style management and self-protection and understanding the
environmental factors which diminish fertility have very important role in our life.

e Diet: Eating a healthy diet rich in fruits, vegetables, and whole grains can help reduce your
risk of obesity, which is a risk factor for infertility 8. Addition of micronutrients, homemade
food improve fertility.

¢ Maeditation and Exercise: Meditation build up healthy mind. Regular exercise more than
45minutes can help you to maintain a healthy weight and reduce your risk of health
problems that can impact fertility.

¢ Minimise exposure to toxins and pollutants: Always be alert and mindful regarding your
exposure to pesticides (especially factory workers, farmers), toxins and pollutants like lead,
mercury, the persons who work near furnaces. Use natural cleaning products and avoid using
pesticides in your home and garden.

e Quit Addictions: Smoking has been linked to decreased fertility in both men and women.

Remember-

o Decreasing fertility rates were already recorded around 1900 in Denmark?., a few decades
after the beginning of utilization of fossil fuels that were, and still are, drivers of modern
industrialization and wealth.

e According to a study conducted by the Indian Council of Medical Research, India is home to
15 of the 20 most polluted cities in the world, and 3 out of 4 Indians breathe toxic air. This
study found that by simply breathing clean air, the average Indian could live 1.7 years
longer. The World Health Organization has also reported that around 91% of premature
deaths linked to air pollution occur in low- and middle-income countries?®,

Conclusion

Fertility is a complex and multifaceted issue, and environmental factors can play a significant role in
reproductive health. From pollution and pesticides to climate change and lifestyle factors, the
environment can impact fertility in a variety of ways. The long-term planning of the development of
our urban complex and industries and its effect on the environment to be noted. It should be studied
properly if the technological innovations are to keep pace with the demands of an ever-increasing
population. Indirectly it will help in improving fertility of couple. By taking steps to reduce your
exposure to toxins and pollutants, maintaining a healthy lifestyle, and getting tested if you suspect
that you may have been exposed to environmental factors, you can improve your chances of
conceiving and having a healthy pregnancy.
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