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A high-fat diet and obesity, the development of which is encouraged by the western lifestyle, can significantly affect male

fertility. An inappropriate diet may be directly related to the increase of oxidative stress, but also contribute to the

development of obesity, which is associated with the deterioration of fertility, both in terms of generating oxidative stress

as well as hormonal or immunological disorders. In obese individuals, disorders on the hypothalamic-pituitary-gonadal

axis are observed, as well as elevated oestrogen levels with simultaneous decrease of testosterone, LH and FSH

hormone levels.

Weight loss in obese men seems to be the first, and the most basic step in the treatment of male infertility.
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1. Introduction

In recent decades there has been a drastic change in society's lifestyle - with a reduction in energy expenditure,

particularly in daily physical activity, the consumption of hypercaloric foods with high glycaemic index and high fat content

has increased, with a simultaneous low intake of dietary fibre . This, in turn, has resulted in a significant increase in the

proportion of obese individuals worldwide - which has since emerged as a global obesity pandemic . More than

half of Europeans are overweight or obese, and men are much more likely to be overweight than women .

It is generally accepted that excessive body weight has a negative impact on the body, contributing to the development of

diseases, such as diabetes, hypertension, cardiovascular diseases, cancer, sleep apnoea, or osteoarthritis. In fact, the

impact of obesity on reproductive functions is also relevant .

An unhealthy hypercaloric diet, excessive intake of saturated fats and trans-fatty acids, high glycaemic index, and low

nutritional density may be directly associated with increased oxidative stress, which constitutes the underlying cause of

obesity, intestinal dysbiosis, type 2 diabetes, and insulin resistance .

2. Mechanisms Associating Improper Diet and Obesity with Infertility 

The above-mentioned metabolic disorders are associated with a deterioration of fertility mainly due to the generation of

oxidative stress as well as hormonal and immunological disorders [ ]. Thus, an increase in white adipose tissue leads to

an increase in the production of pro-inflammatory cytokines and reactive oxygen species, as well as the aromatase

activity that is responsible for the conversion of testosterone to oestradiol. On the other hand, obese men with type 2

diabetes and insulin resistance are more likely to experience secondary hypogonadism and lower levels of sex hormone-

binding protein (SHBG). Moreover, hyperglycaemia has a negative impact on sperm motility and the fertilization process

.

The key mechanism that associates improper diet and obesity with both lower semen quality and an increased risk of

infertility is oxidative stress. Moreover, it is currently considered one of the leading causes of male infertility , together

with the decrease in antioxidant activity and dysfunctional activity of mitochondria in spermatozoa. Figure 1 presents the

influence of oxidative stress on sperm quality and fertility.

Oxidative stress is reported to represent 30%–80% of male infertility cases . Additionally, reactive oxygen species

(ROS) may impair the motility of spermatozoa and interfere with their ability to connect to the oocyte  .
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Figure 1. The influence of oxidative stress on sperm quality and fertility .

As indicated in Figure 1, cell membrane lipids, proteins, and sperm DNA are damaged  once ROS overcomes the

sperm antioxidant barrier. As a consequence, the higher the intensity of oxidative stress, the lower the motility, live sperm

count, and sperm concentration in the semen, as well as the risk of miscarriage and child development abnormalities 

. Moreover, excessive production of ROS is also associated with the deterioration of sperm morphology parameters

.

Both the consumption of pro-inflammatory products and a low consumption of high antioxidant potential foods, as well as

a high glycaemic index and load in the diet, constitute factors responsible for the increase in oxidative stress. Moreover,

glucose metabolism proves to have significant impact on spermatogenesis, whereas hyperglycaemia affects sperm

motility and the fertilization process .

In addition, in obese individuals, disorders on the hypothalamic-pituitary-gonads (HPG) axis have been observed. Excess

fat tissue results in increased aromatase activity converting testosterone to oestrogen and consequently, to increased

oestrogen levels with decreased levels of testosterone and LH hormone, which stimulates steroidogenesis, as well as of

FSH, which is responsible for spermatogenesis .

Additionally, white adipose tissue (WAT) produces pro-inflammatory cytokines and ROS, the excess of which leads to

systemic inflammation and oxidative stress [ ]. One of the adipokines produced by WAT is leptin, also referred to as the

satiety hormone. Under physiological conditions, leptin inhibits the appetite centre and stimulates the secretion of

gonadotropic hormones . The plasma concentration of leptin is proportional to the amount of body fat; however, in

obese individuals, the phenomenon of leptin-resistance is observed next to hyperleptinemia, in which the hypothalamus

does not respond properly to leptin. It is therefore suggested that excessive leptin production may constitute a significant

factor in the development of androgen deficiency and deterioration of male reproductive function. Nevertheless, the

mechanisms binding leptin to the HPG axis and obesity are still not fully understood and the research results on the role

of leptin in infertility development remains unclear .

Apart from leptin, the hypothalamic-pituitary-gonads (HPG) axis and spermatogenesis are also affected by other pro-

inflammatory cytokines produced in excess by the WAT, such as tumour necrosis factor (TNFa, tumor necrosis factor-a),

interleukin-6, chemerin, resistin, or ghrelin .

Furthermore, excessive body weight is also associated with erectile dysfunction and an increased temperature in the

scrotum, which may have an adverse effect on spermatogenesis. Additionally, it also affects the obstructive sleep apnoea

syndrome, potentially leading to dysfunction of the HPG axis and disturbed night-time testosterone secretion due to

chronic hypoxia and sleep fragmentation .
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In recent decades, the main nutritional model of the developing and developed countries has become the so-called

western diet . Western diet is characterized by a high intake of animal proteins, saturated and trans fatty acids and

simple carbohydrates as well as a low supply of dietary fibre and essential unsaturated fatty acids (EFA). Additionally, it is

a hypercaloric diet with low nutritional density and pro-inflammatory character .It is clear that with the spread of the

Western diet model, the parameters evaluating semen quality have deteriorated .

A diet rich in processed and, according to some sources, red meat, fatty dairy, coffee, alcohol, sweet drinks and sweets,

potatoes, and simultaneously deficient in whole-grain products, vegetables and fruits, poultry, fish and seafood, nuts, and

lean dairy is associated with poorer semen parameters and reduced fertility . Characteristics of a diet negatively

affecting fertility and its proposed modifications is presented in Figure 2.

Figure 2. Characteristics of a diet negatively affecting fertility and its proposed modifications  .

Research studies indicate that healthy dietary models clearly correlate with better sperm quality and a lower possibility of

abnormalities in such parameters as sperm quantity, concentration, and motility, as well as with reduced sperm DNA

fragmentation .

The recommended dietary standard is a diet rich in raw vegetables and fruit, whole-grain, and fibre-rich products, instead

of products based on purified flour. Olive oil, oily sea fish from a reliable source, nuts, seeds and stones, and avocados

are good sources of unsaturated fats, which can make up to 35% of the calorific value in the diet. Therefore, a good

source of protein is lean poultry and low-fat dairy products, legumes, fish, and seafood .

Modification of lifestyle, particularly with regard to the diet, seems to be indispensable with regard to male infertility

associated with semen quality.
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