Hormonal Imbalance: their Role in Female and Male Reproductive
Disorders

Mehwish David“*, Qurat-ul-Ain', Moazama Batool', Fatima Talib', Mamoona Mehmood', Saiqa Rauf* and
Kaynat Saeed?

'Department of Zoology, Government College Women University Sialkot, Pakistan
2Department of Zoology, Wildlife and Fisheries, University of Agriculture, Faisalabad, Pakistan
*Corresponding author: mehwish.david@gcwus.edu.pk

Abstract

Hormonal balance is crucial for physical, mental, and reproductive health. This chapter provides an overview on the hormonal importance
in humans; factors that cause hormonal imbalances and long-term consequences that can lead to infertility, sexual dysfunction, and
reproductive disorders in both men and women. The concentrations of balanced hormones are strictly regulated in human body through
feedback mechanism system. In females, reproductive conditions such as PCOS, endometriosis, and menstrual irregularities are some of the
evident diseases that result from disruptions in balanced levels of estrogen, progesterone, FSH, and LH. Similarly, in men testosterone, FSH,
and LH imbalances can pose serious ailments including hypogonadism, infertility, and low sperm count risk. Hormonal imbalances are
diagnosed through blood tests using multiple immunoassay and ELISA methods. The chapter further provide insights on emerging research,
focuses on precision medicine, genetic predictors, Al-driven diagnostics, and regenerative therapies to enhance treatment outcomes. Keeping
in mind the various aspects of hormonal imbalances, its diagnosis and therapeutic strategies, it can be suggested that adoption of well-being
and healthy lifestyle are the key elements for maintaining body homeostasis that can be further ensured with the consultation of trained
healthcare professionals.
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Introduction

Hormones, the chemical messengers of body are produced by endocrine glands, which travel through the bloodstream and deliver an
important message to targeted area in body. They are primarily involved in the regulation and maintenance of our major body’s organ systems.
Hormonal imbalances (hyper or hypo production) are thought to have impact on working of all the major systems, their effects vary from
children to adults (Gupta & Pushkala, 2018).

1.1. Overview of Hormonal Regulation in Reproductive Health

Hormones play a crucial role in reproductive health of men and women. Hypothalamus and pituitary gland are essential hormones which
regulate reproductive functions. These include gonadotropin releasing hormone (GnRH), produced from hypothalamus, and follicle stimulating
hormone (FSH), and luteinizing hormone (LH) produced from the anterior pituitary under the influence of GnRH. Hormonal level in blood
regulated by feedback mechanisms (Hiller-Sturmhofel & Bartke, 1998).

1.2. Importance of Hormonal Balance in Reproductive Function

In females, the process of maturation/ release of eggs, preparation of endometrium, maintaining pregnancy are all regulated by hormones.
The major hormones which govern these functions include FSH, LH, progesterone and estrogen. In males, initiation of spermatogenesis and
development of secondary sexual characteristics are all regulated by testosterone. Fluctuation in the production of theses hormones may leads
to irregularities in reproductive cycle, problem in ovulation, disruption in fertility, early menopause, andropause, overall affecting sexual and
reproductive health. Therefore, maintenance of appropriate hormonal balance is crucial for reproductive functions and health (Sengupta &
Dutta, 2019).

1.3. Purpose and Scope of the Study
Understanding the importance of hormonal balance is crucial because hormonal imbalances are responsible for the development of

metabolic and reproductive health disorders and may even cause infertility. Therefore, it is need of the hour to explore and identify the external
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as well as internal determinants that deteriorate the reproductive potential of men and women. The present chapter focuses on the
understanding of the role of hormonal imbalances and their control strategies, if possible. The knowledge of hormonal regulation has numerous
application such as it is used in the treatment of cancer, hormonal replacement therapies (HRT) and in the development of personalized
medicines on the basis of hormonal profile of an individual (Koeppen & Stanton, 2017).

2. Hormonal Regulation in Male and Female Reproductive Systems
2.1. Overview of Key Hormones in Female Reproduction
In female reproductive functions are regulated by progesterone, estrogens, androgens as discussed following.

2.1.1. Estrogen

Estrogen is a main female reproductive hormone. Estrone (E1), estradiol (E2) and estriol (E3) are the three forms of estrogens and among
these, E3 is the most important one. Estrogen is produced from the corpus luteum, ovarian follicles and placenta, plays an important role in
the development of primary and secondary sexual characteristics in females, involved in the thickening of endometrial lining, promote growth
of uterus and breast, and regulate libido, pregnancy and lactation. With age there is decrease in the estrogen production leading to menopause
(WEeil, 2015).

2.1.2. Progesterone

Another female hormone that works in close association with estrogen is progesterone. It is produced by ovaries, adrenal gland and
placenta. The progesterone hormone is involved in ovulation, thickening of uterine lining; making it ready for implantation of blastocyst, and
maintenance of pregnancy (Mesen & Young, 2015).

2.1.3. Follicle Stimulating Hormone

Follicle stimulating hormone (FSH) is a glycoprotein hormone, made up of two chains of alpha and beta. It is produced and released by
the adenohypophysis under the influence of GnRH. FSH is crucial for sexual reproduction in men and women. In females, FSH stimulate
production, maturation and proliferation of ovarian follicles. Irregularity in FSH may leads to anovulation, infertility early menopause and may
other problems (Duan et al., 2021).

2.1.4. Luteinizing Hormone
Luteinizing Hormone (LH) just like FSH is also made up of two subunits of glycoprotein (alpha and beta). Similarly, its site of production
and secretion is also adenohypophysis. LH plays a role in the maturation of follicles, rupturing of follicles and ovulation (Thackray et al., 2009).

2.2. Overview of Key Hormones in Male Reproduction
The primary male reproductive hormones include testosterone, FSH, LH and GnRH. Each coordinate with other to confirm proper sexual
well-being and fertility.

2.2.1. Testosterone
A primary male hormone is testosterone which is produce by Leydig cells in testes. It is responsible for proper development, growth,
maturation and maintenance of secondary sexual characteristics in the male (Jia et al., 2015).

2.2.2. Follicle Stimulating Hormone and Luteinizing Hormone

In males, FSH promotes the development of seminiferous epithelial and spermatogenesis. Reduction in FSH may leads to abnormality in
sperm production and subsequently infertility. On the other hand, LH stimulates the Leydig cells of testes to produce and secrete testosterone.
In men, FSH and LH both are required for production and maturation of spermatozoa (Patel & Bhartiya, 2019).

2.2.3. Inhibin

Inhibin hormone is glycoprotein in nature and produced by the sertoli cell located in testes. The major function performed by inhibin is
the regulation of FSH release from pituitary gland through negative feedback mechanism, preventing reproductive dysfunction (O’Connor &
Kretser, 2004).

2.3. Interplay of Hypothalamic-Pituitary-Gonadal (HPG) Axis

Hypothalamic-Pituitary-Gonadal (HPG) Axis is a communicating link between nervous system and endocrine system. HPG axis regulates
the process of reproduction by releasing GnRH from hypothalamus that act on the adenohypophysis and cause the release of FSH and LH, as
shown in figure 1. The targeted site of both these hormones is gonads, where they stimulate gametogenesis and release of sex hormones
(Acevedo-Rodriguez et al., 2018).

3. Causes of Hormonal Imbalances
Imbalance in hormonal level may leads to severe physiological and health issues. A number of factors are responsible for hormonal
imbalance.

3.1. Genetic and Congenital Factors
Hormonal imbalance can occur due to genetic changes or congenital factors as well. Mutation or gene substitutions in the hormones may
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interfere with the normal process of reproduction. The understanding of genetic factor causing hormonal imbalance is crucial for treatment
and family planning purposes (Themmen & Huhtaniemi, 2000).
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3.2. Age-Related Changes
Aging is closely related to fluctuation in hormonal system. In males, reproductive hormones undergo successive reduction with increasing
age. While in female, aging results in complete loss of reproductive function (menopause) (Veldhuis, 2013).

3.3. Nutritional Deficiencies

Multiple micronutrients play an important role in maintaining the normal functioning of reproductive systems. For example, the role of
vitamin D is not just to regulate the level of calcium in bone but studies have also shown that vitamin D deficiency could cause low level of
testosterone. Similarly, iron deficiency may cause hypothyroidism and people suffering may experience irregularity in reproductive processes,
infertility as well as problem in maintaining pregnancy (Jensen, 2014).

3.4. Stress and Psychological Factors

Markers of stress, anxiety and depression increase the cortisol level in blood, which reduce the synthesis of GnRH from hypothalamus;
this in turns, decreases the production of FSH and LH. Both these gonadotropins are responsible for the production of estrogen, progesterone
and testosterone. Therefore, any irregularities in the production result in disturbances in reproductive functions (Gaffey & Wirth, 2014).

3.5. Exposure to Endocrine Disruptors

Exposure to endocrine disruptors cause disturbances in the endocrine system and is a major cause of hormonal imbalance. Most of the
endocrine disrupting chemicals (EDCs) are estrogenic in their actions. In males, EDCs decrease male sex hormone levels and may affect multiple
semen parameters. Heavy metal exposure exerts harmful effect on the production of steroidal hormones (Wang et al., 2015).

4. Hormonal Imbalances and Female Reproductive Disorders
Some of the most prevalent diseases associated with the hormonal fluctuations are listed below.

4.1. Polycystic Ovary Syndrome (PCOS)

PCOs, refers to an endocrine condition marked by irregularities in menstrual cycle, hyperandrogenism, ovulatory dysfunction, and
sterility. Some women may have a single ovarian cyst, others may have polycystic ovaries. Women with PCOS are more likely to experience
mood problems, endometrial cancer, metabolic abnormalities, type 2 diabetes, cardiovascular accidents and ovarian cancer. PCOS increases
the risk for postmenopausal women. Acne, facial hair loss, infertility, head and dark skin patches on the neck, and skin tags are some of the
possible outcomes. Increased production of testosterone and alteration in luteinizing hormone or its receptor have also been identified as
contributing factors (Wang & Alvero, 2013).

4.2. Endometriosis

Endometriosis, a multifaceted medical illness is the hallmark of persistent inflammatory process that is dependent on estrogen and largely
affects pelvic tissues, particularly the ovaries, cause chronic pelvic discomfort in reproductive age women. The primary biologic trigger of
inflammation is estrogen. A higher lifetime number of ovulatory cycles seems to be associated with an increased risk of endometriosis (Vercellini
et al., 2014).
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4.3. Hypothalamic Amenorrhea

Functional hypothalamic amenorrhea (FHA) is referred as the reduced menstruation by estrogen inadequacy and stress. It is frequently
the cause of women's hypogonadism. The reproductive, skeletal, heart, and mental comorbidities, such as anxiety and mood disorders, are
more likely to evolve in women with FHA. Lowering weight, more physical activity, avoiding emotional stress should be the main goal of first
management. Hormone replacement therapy should be utilized to maintain normal estrogen levels (Gordon et al., 2017).

4.4. Premature Ovarian Failure

Premature ovarian failure is one of the ovarian abnormality characterized by the arrest of folliculogenisis or premature ovarian follicle
reduction around the age of 40. Premature menopause is another word for this condition, which affects roughly one in 10,000 women by the age
of 20, the risk increases with increased age. Anomalies of the X chromosome are the main cause of ovarian dysfunction. Infertility, coronary heart
disease, autoimmune diseases, osteoporosis, psychological discomfort, and an elevated death rate are few of the severe health effects of POF.
Immediate management action is necessary to avoid long-term effects. The cornerstone of treatment is oestrogen therapy (Jankowska, 2017).

4.5. Infertility and Miscarriages

In medical practice, miscarriage and infertility are frequently handled as two discrete disorders with medical care. World Health
Organization and the International Committee for Monitoring Assisted Reproductive Technology describe infertility as "inability of the
reproductive system to achieve a clinical pregnancy after 12 months or more of regular unrestricted sexual activity". According to research,
women who are infertile are more likely to experience miscarriage. Miscarriages occur in 15-20% of pregnancies, and one in six partners of
reproductive age experience infertility. A common risk factor for infertility and miscarriage is advanced age (Janicka et al., 2021).

4.6. Menstrual Irregularities and Dysmenorrhea

The regular, rhythmic, hormonal cycle of a woman's periods, which includes monthly bleeding, is known as the menstrual cycle (Chandel
et al., 2024). Dysmenorrhea, or painful menstruation or cramping, is one of the menstrual illnesses. Tender breasts, abdominal bloating, mood
swings, depression, and many other symptoms are among the most typical ones. According to the World Health Organisation (WHO), 18 million
women between the ages of 30 and 55 consider their monthly bleeding to be severe. Laboratory testing, hormonal medications, health, and
improvement in the quality of life can enhance the improvement in the overall health paradigms (Dambhare et al., 2012).

5. Hormonal Imbalances and Male Reproductive Disorders
5.1. Hypogonadism

Hypogonadism is defined as a clinical condition among men, marked by the impaired gonadal function, lowered testosterone production
and impaired spermatogenesis, which results in sex disorders, gynaecomastia, fewer testis volume, anaemia, and a decline in muscle mass and
strength. In order to normalise testosterone levels and rebuild fertility, testosterone replacement therapy, human chorionic gonadotropin
treatment, and other treatments are followed (Lo et al., 2018).

5.2. Erectile Dysfunction

A significant percentage of men suffer with erectile dysfunction, which is the failure to obtain erection strong enough for fulfilling sexual
activity. It's common to categorise erectile condition as slight, moderate, severe, or nonexistent. As men age, the prevalence of erectile
dysfunction gradually rises. Erectile dysfunction has been attributed to a number of conditions such as diabetes mellitus, hypertension, and
neurological illnesses, or unhealthy lifestyle choices such as smoking or being obese (Gandaglia et al., 2014).

5.3. Low Sperm Count and Infertility

When the percentage of sperm in semen falls under the typical limit of 15 million sperm/ml, it is referred as low sperm count or
oligospermia. Hormonal imbalances in LH, FSH, testosterone, reproductive tract infections and lifestyle factors, such as smoking, excessive
alcohol consumption are the main causes of low sperm count. Ten to fifteen percent of couples experience infertility, which is described as
being unable to conceive following a year of consistent, unprotected sexual activity. Semen analysis is still the most essential and practical
method for determining the best course of treatment (Ibrahim, 2024).

5.4. Testicular Atrophy

Decrease in the length of either one or both testicles is referred as testicular atrophy. Decline in testosterone production, increased
estrogen, and impaired sperm generation are some of the most common related indicators of testicular atrophy. Infertility, scrotal pain, sex
difficulties, reduced body hair and a visible decrease in testicle size are some of its symptoms (Oliveira et al., 2001).

5.5. Varicocele and Hormonal Influence

Varicocele is characterised by the unusual expansion of the scrotal pampiniform plexus of veins. Although, it can affect as many as 15%
of the healthy men, its incidence in sterile males is between 35% and 40%. Researches have indicated that varicocele may be a significant risk
factor for lower serum testosterone concentrations. Varicocelectomy can enhance its function and raise the levels of FSH, LH, and testosterone
(Kirby et al., 2016). Following figure 2 summarizes the causes and impacts of the hormonal imbalance in females and males.

6. Diagnostic Approaches to Detect Hormonal Imbalances
6.1. Blood Tests for Hormonal Levels
Laboratory Testing involves.
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e In Females: LH, FSH, progesterone, estradiol, Prolactin, thyroid hormone level for ovarian evaluation.
e In Males: testosterone, LH, FSH, cortisol, Prolactin, and thyroid hormones for the evaluation of reproductive health in men and semen
characteristics (Gildner, 2021).
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6.2. Imaging Techniques (Ultrasound, MRI)

A clinical assessment is usually followed by an imaging evaluation for infertility. The initial screening methods were practiced among
females to ensure the existence and health of their reproductive organs through ultrasound, which identify endometriosis, fibroids and ovarian
imaging to identify the development of PCOs and follicle growth. MRI is used to determine the testicular volume, assess possible testicular
abnormalities, and detect peritesticular anomalies in males, including varicocele, epididymal, prostatic, and erectile disorder (Aljurayyan, 2013).

6.3. Genetic and Molecular Testing

In order to determine the root cause of heredity or molecular reasons for the hormone abnormalities in both genders, genetic and
molecular testing is essential. These tests assist in identifying particular alterations, gene expressions, or chromosomal defects that may result
in fertility and endocrine diseases in females. Karyotype testing and Y chromosome microdeletion assessment are two common genetic routine
tests used as diagnostic tools in men. While, single nucleotide polymorphism (SNP) testing is used to identify genetic differences in females
that contribute to hormonal diseases such as infertility and PCOS. Therefore genetic and molecular tests are effective methods for determining
the underlying causes of hormonal fluctuations in reproductive problems (Meena et al., 2024).

6.4. Symptom-Based Diagnoses

Clinical diagnostic symptoms in females include irregular or absent periods, acne, excessive hair growth, overweight, pelvic pain, mood
swings, and osteoporosis. Erectile dysfunction, gynecomastia, low energy, fatigue, decreased muscle mass, excessive sweating, heat intolerance,
mood swings, depression, abdominal weight gain, and testicular atrophy are all signs of hormonal problems and fertility issues in men
(Zakariah-Akoto, et al., 2024).

7. Treatment and Management Strategies:
7.1. Hormone Replacement Therapy (HRT)

Hormonal replacement therapy is a medical procedure used to restore adequate level of hormone. Therefore, it could be a fruitful option.
HRT can be used by both male and female under different medical conditions (Bhasin et al., 2018).

7.1.1. For Women (Estrogen, Progesterone, Thyroid)

In western world, HRT has been used by post-menopause women. It involve estrogen and progesterone replacing therapies. This treatment
can be used by women with premature ovarian insufficiency and during menopausal period. There is no doubt that HRT provide fruitful
benefits to women but on the other hand there are some risks associated such as an increase potential risk of stroke, breast cancer etc (Jameson
et al.,, 2013).

7.1.2. For Men (Testosterone, LH/FSH Support)
Testosterone replacement therapy (TRT) is a form of HRT used to overcome the deficiency of testosterone. Men suffering with erectile
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dysfunction (ED), reduced libido and testosterone deficiency can undergo TRT. There are some risks related to TRT such as prostate cancer
and liver tumor (Bhasin et al., 2018).

7.2. Fertility Treatments
Fortunately, the treatment for infertility is available. Following are the treatment methods.

7.2.1. Ovulation Induction, IVF, IUI

Ovulation induction is the most common widely used treatment option for infertility. In ovulation induction method, medications are used
either to cause ovarian induction or stimulation to ovaries to produce mature follicle. Following medications can be used in ovulation induction
such as human chorionic gonadotropin, GnRH, gonadotropins, Clomiphene citrate and Letrozole (Figure 3) (Penzias et al., 2020). Each has its

own pros and con.

Fig. 3: Ovulation Induction
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In-vitro fertilization serves as another option for treating infertility. A usual IVF cycle consists of following steps starting from
gonadotropin stimulation, then aspiration of many ovarian follicles and in vitro mixing of male and female gametes leading to the formation
of zygote. Afterward embryo culturing, embryo is transferred into the mother uterus (Figure 4) (Opoien et al., 2012).

- Fig. 4: In-vitro fertilization
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Intrauterine Insemination (IUI) is used for the treatment of infertility
(Figure 5). IUI is less expensive comparing to IVF and it is used as a first-
line treatment strategy for male with sub-fertility. In this treatment, ovaries
are stimulated for ovulation after 24-36 hours, sperms are placed into the
female uterus (Chambers et al., 2010).

7.2.2. Sperm Enhancement Techniques

Sperm enhancement techniques are used to improve number, quality,
motility and morphology of sperm. Diet play an important role. For
example, consumption of omega-3 fatty acids food has been proved to
improve sperm quality, sperm number, motility and morphology
(Safarinejad, 2011).

. . 7.3. Natural and Alternative Treatments (Herbal Remedies)
Insemination Herbal Remedies are widely used to treat irregularities in sex
hormonal level. Studies have proved that by consuming diet containing
phytoestrogen could reduce symptoms of menopause. Curcuma longa
(herb) give good results against PCOS and significantly improved
ovulation (Imhof et al., 2018).

\

Fig. 5: Intrauterine Insemination (IUI)

8. The Impact of Hormonal Imbalances on Overall Health
8.1. Metabolic Disorders and Weight Gain

There are several metabolic disorders that occur as a result of hormonal imbalance. A hormone associated with obesity is “Ghrelin” also
called “hunger hormone”, its level remains high in obese people even after meal as a result overeat and gain weight. High level of insulin
encourages further fats deposition in abdomen. Thus, leads to weight gain (Scerif et al., 2011).

8.2. Mental Health and Emotional Stability

Hormones like testosterone, estrogen, progesterone and cortisol primary function is gonads development but they are known to affect the
mental health (Mood swings, Depression, anxiety, delusions) of a person. For example, high level of testosterone is associated with
aggressiveness whereas, estrogen (high level) is involved in calmness and happiness. Increment in cortisol level may cause depressive behavior.
The impact of cortisol is still under debate (Latif, 2022).

8.3. Cardiovascular Health Risks

Hormonal irregularity in women with PCOS may increase heart stroke risk and other cardiovascular issues. In the same manner,
Hormonal fluctuation during perimenopause and menopause is also associated with cardiovascular health. Similarly, during pregnancy risk of
cardiovascular problems also increases (Roos-Hesselink et al., 2019).

9. Preventive Measures for Hormonal Imbalances
9.1 Healthy Lifestyle Practices

A healthy lifestyle, which includes frequent exercise and eating a balanced diet is the key to managing premenstrual syndrome. Many
women with minor symptoms can manage their symptoms with lifestyle changes. Hormonal levels may be positively impacted by additional
lifestyle factors such as managing obesity, eating habits, exercise, sleep patterns, and psychological stress (Knoops et al., 2004).

9.2 Importance of Regular Health Check-ups

The American Medical Association's Guidelines for Adolescent Preventive Services (GAPS) endorse that all adolescents between the ages
of 11 and 21 should get yearly regular checkups. To keep an eye on the overall balance of your body's hormone, doctors may advise medical
tests that involve blood or saliva tests. A doctor could suggest medication to promote balance if hormone concentrations go too high or too low
(Ahmad, 2023).

9.3 Managing Stress and Mental Health

Stress and mental health greatly influence the body's hormonal balance especially that of sexual hormones like progesterone, estrogen,
and testosterone. Long-term anxiety can interfere with the hypothalamic-pituitary-gonadal axis, cause hormone imbalance, cortisol
release suppression, and worsen conditions like infertility, irregular menstrual cycles, and decreased libido. Techniques for mindfulness and
peacefulness, consistent exercise, enough sleep, a healthy diet, psychological assistance and counselling control stress hormones and enhance
hormonal function in general (Montejo et al., 2018).

9.4 Avoiding Endocrine Disruptors in the Environment

Endocrine disruptors often present in plastics, cosmetics, and pesticides significantly contribute to sexual hormone imbalances, change
sex ratio, and have an impact on menstrual cycles, fertility, general reproductive health, and cancer incidence. In order to promote hormonal
balance use non-stick cookware, filtered drinking water, avoid items that include triclosan, parabens and less processed food. People can reduce
the effects of environmental EDs on their hormonal system and improve their capacity by implementing these activities (Annamalai &
Namasivayam, 2015).
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10. Future Directions and Research
10.1 Advances in Understanding Hormonal Interactions

Emerging research is moving towards multidisciplinary strategy to investigate the interactions between hormones and external factors
like nutrition, stress, heredity, and environmental contaminants. Future directions in expanding this understanding include decoding hormonal
pathways artificial intelligence, endocrine disruptor studies and integrative approaches (Goyal & Chauhan, 2024).

10.2 Innovations in Hormonal Therapy and Precision Medicine

The field of treating sexual hormonal abnormalities is changing due to innovations in hormonal therapy and precision medicine, which
emphasize individualized and focused approaches. These developments support long-term health and well-being by lowering undesirable
effects and improving treatment efficacy (Peliciari-Garcia et al., 2024). Precision medicine techniques guarantee that treatments are tailored
to each patient's unique hormonal requirements, resulting in the best possible therapeutic results (Fernandez-Luque et al., 2021)

10.3 The Role of Genetics in Predicting Hormonal Disorders

In recent years, there has been a lot of interest in the role that genetics plays in predicting and comprehending sexual hormonal problems.
Gene editing, biobanks and genetic research, gene therapy, crispr technologies, and predictive genetic testing like FSHR or CYP19A1 (aromatase
enzyme) are therapeutic tools. New developments in gene-editing technology may be able to fix genetic flaws that cause hormone imbalances.
Although still in the experimental phase, these methods could offer long-term remedies for genetic flaws (Su et al., 2010).

10.4 Emerging Trends in Reproductive Health Research

Emerging trends in reproductive health research are shedding new light on the prevention and treatment of sexual hormonal imbalances.
Technological developments like machine learning (ML) and artificial intelligence (AI) are transforming the identification and prognosis of
hormone diseases. The role of endocrine disruptors is also receiving more attention. Advances in regenerative medicine, such stem cell therapy,
are opening up new avenues for mending endocrine-related damage and re-establishing hormonal balance (Meena et al., 2024).

Conclusion

Hormone balance is vital to healthy mind and body. Hormonal imbalances, caused by genetic, age-related, nutritional, psychological, or
environmental factors, may exert significant impact on fertility, sexual function, and overall reproductive health in both males and females. In
females, disorders such as PCOS, endometriosis, hypothalamic amenorrhea, premature ovarian failure, infertility, and menstrual irregularities
are linked to estrogen, progesterone, FSH, and LH disruptions While hypogonadism, erectile dysfunction, low sperm count, infertility, and
testicular atrophy in men from testosterone, FSH, and LH imbalances. Hormonal imbalances can be diagnosed using various approaches,
including blood tests to measure hormone levels in males and females. Treatment strategies depend on the underlying cause and may involve
Hormone Replacement Therapy (HRT) to restore hormone levels. Future research directions focus on hormonal interactions, precision
medicine, genetic predictors, and emerging trends like A, for improving reproductive health. Restoring hormone levels can provide greater
protection. So, it is highly recommended to take the advice of properly trained health consultant to maintain healthy lifestyle.
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