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ABSTRACT

It is yet unclear how gender affects how the body reacts to lifestyle changes. The purpose of this research was 
to assess how a six-month Mediterranean diet (MD) intervention coupled with consistent exercise affected the 
metabolic parameters of persons who were overweight. An significant socioeconomic burden has resulted from 
the ageing population and the rise of age-related chronic illness. Because it shortens life expectancy and increas-
es the risk of chronic disease, the slow and steady age-related decline in the production of hormones and action 
has a negative effect on human health. Here, we go over how the production of hormones decreases with age, as 
well as how changes in body composition and biochemistry with ageing cause some hormones to become less 
accessible and effective. For females to maintain hormonal balance, diet plays a crucial role in ovulation, men-
strual periods, and fertility. Additionally, nutritional consumption has a major role in promoting healthy male 
reproductive function and maintaining hormonal balance. The active role of nutrients and their metabolites 
in controlling gene expression and cellular function has been shown by recent developments in high volumes 
analysis, which have also helped to improve our understanding of metabolism. In addition to being sources of 
energy and the building blocks of cells, nutrients and their metabolites also act as powerful signalling molecules, 
direct facilitators of protein function, and triggers and regulators of gene expression. By directly impacting the 
actions of transcription factors and by regulating modifications in epigenetic markers within the genome, a large 
number of them participate to the control of gene expression.
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Introduction
Addressing sex and gender differences has been a major concern 

in recent years in several medical fields, including metabolic illness-
es [1]. While sex dimorphism is based on fundamental genetic dif-
ferences that impact male and female physiological or pathological 
processes differently, gender is primarily related to people’s socially 
constructed identities. The fundamental mechanisms, which are not 
fully understood, include sex chromosomes, sex steroid hormones, 
epigenetic modifications, and sex specificities in fetal/neonatal pro-
gramming. Recent guidelines, which steer clear of the typical male 
when using these techniques, call for preclinical (cellular and animal 
models) to clinical research efforts to take these sex differences into 

consideration [2]. It is widely acknowledged that the Mediterranean 
diet (MD) enhances metabolic health and weight control. In addition 
to a small amount of fish and poultry, it promotes eating more plant-
based foods such as fruits, vegetables, whole grains, and legumes. 
Numerous studies [1,2] have demonstrated the benefits of exercise 
and MD on lipid profiles, glycaemic control, and body composition. 
Despite the latest advancements, there are still many unanswered 
questions about how these drugs impact different genders. Previous 
studies occasionally neglect to stratify data by gender, leaving out 
physiological and hormonal factors that may influence metabolic out-
comes. Additionally, little is known about the interactions and effects 
of dietary modifications and different types of physical activity on 
these behaviours [3].
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Hormonal factors are the main reason why nutritional research 
is beginning to recognize that men and women’s metabolic respons-
es to dietary interventions differ. For instance, oestrogen is import-
ant for women’s lipid regulation, frequently leading to higher HDL-C 
levels and a favourable fat distribution pattern after dietary changes 
[4], but men tend to respond with greater reductions in LDL-C lev-
els due to variations in genes, such as hormone-sensitive the lipase 
polymorphisms which demonstrate sex-specific associations with 
lipid and levels of glucose [5]. These genetic variations give to vary-
ing weaknesses to metabolic disorders, which highlights the need for 
gender-specific dietary regimens [6]. The overall lipid-lowering ef-
fects may not be as strong for women as for men, despite the fact that 
they may gain more from better control of their glucose and HDL-C 
levels [7]. Furthermore, lifestyle modifications frequently have a gen-
der-specific impact on liver enzyme levels, indicating that liver health 
is also impacted by these metabolic differences (Niemelä, et al. 2016). 
After dietary changes, men frequently show larger decreases in liver 
enzymes like aspartate aminotransferase (AST) and alanine amino-
transferase (ALT).

Nutritional Impact on Hormonal Regulation
Males and females who are overweight or obese are at increased 

risk for both increased ROS generation and disrupted hormonal reg-
ulation. Low-grade systemic inflammation resulting from imbalanced 
eating patterns can have a substantial effect on endocrine homeo-
stasis. Nutrition plays an important role in the hormonal balance of 
both sexes, with dietary practices significantly affecting reproductive 
and endocrine health. Ovulation, menstrual cycles, and fertility are 
all impacted by nutrition, which is essential for preserving hormon-
al balance in females [8-10]. Maintaining hormonal balance and en-
couraging healthy male reproductive function also depend heavily on 
dietary intake. Cutting calories and losing weight. Calorie restriction 
(CR) is widely regarded as an effective weight loss method. The extent 
of this restriction varies, ranging from a 25% reduction in caloric in-
take to a very-low-calorie diet (VLCD) with an absolute consumption 
of 400–800 kcal/day. Numerous in vivo and human studies suggest 
that CR may improve hormonal balance in overweight and obese peo-
ple. According to a meta-analysis, fat loss in overweight and obese in-
dividuals undergoing CR was found to be sex- and age-specific: older 
individuals (over 45) showed less of a difference in fat loss in compar-
ison to their male counterparts, while younger females (less than 45) 
showed resistance to fat loss [11].

Relationship between Nutrition, Hormonal 
Equilibrium and Reproductive Health

Diets high in energy, fat, and protein, as well as those with a high 
glycaemic index, have been linked to unbalanced micronutrient mate-
rials involved in hormonal stimulation, leading to premature adoles-
cence [12]. Several pathogenic mechanisms have been suggested to 

explain this early activation, including the activation of GnRH through 
hypothalamic inflammation and microglial cell activation, dietary 
signals influencing the hypothalamus, changes in gut microbiota af-
fecting hormone secretion, and over expression of transcription fac-
tors. Dietary habits and nutritional imbalances may cause problems 
with the reproductive system’s normal growth and functioning, af-
fecting the regularity of ovulation and the quality of oocytes released 
throughout the menstrual cycle. A diet high in vegetables and fruit, 
fish and shellfish, cereals, and low-fat dairy items is positively linked 
to ovulation quality [2].

Conversely, it appears that diets high in processed meats, soy, po-
tatoes, full-fat dairy goods, sugary drinks, and sweets have a negative 
impact on reproductive and endocrine health [2,13]. The reproduc-
tive system is particularly affected by obesity, as obese women and 
adolescents are more likely to experience infertility, anovulation, 
PCOS, menstrual disorder, and subfecundity [14,15]. Hormonal im-
balances resulting from female obesity impair reproductive control 
by upsetting the HPG axis [14]. Overnutrition-related oxidative stress 
and chronic inflammation can also have a detrimental effect on fertil-
ity [16,8]. Also, metabolic diseases linked to obesity, like obesity-re-
lated insulin resistance and hyperandrogenism, could impact fertility 
by disturbing hormonal balance and triggering syndromes like PCOS 
[14].

Nutrients and their Metabolism: Their Significance 
for Human Health

Treatment of the related nutrient deficiencies was effective with 
single nutrient interventions, such as including vitamin D to milk, iron 
to cereal, and iodine to table salt [17]. However, the same technique 
has led to different results when used to study got metabolic syn-
dromes that are common in modern societies [18,11]. For example, 
it does not seem to be possible to lower the risk of cardiovascular 
diseases by increasing dietary intake of omega-3 polyunsaturated 
fatty acids and decreasing dietary intakes of saturated fatty acids or 
cholesterol [14,19,20]. It has long been thought nutrients are food, 
the source of the fundamental elements required for cell development 
and division, and the energy source for cellular metabolism. It is clear, 
therefore, that nutrients and their byproducts also play a part in the 
instruction, control, and balance of the many cellular functions that 
keep the body in a state of homeostasis. Additionally to the optimal 
availability of essential nutrients, context—such as age and sex—de-
termines how well cells perform. Processed foods, which are common 
in Western diets, may be an important contributor to the rise in ac-
quired metabolic disorders seen in advanced countries [21-28]. 
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