
256 
 

ISSN:  1813-1638 

The Medical Journal of Tikrit  

Available online at:www.mjotu.com 
 

MJTU  
The Medical Journal of 

Tikrit  

The Medical Journal of Tikrit University (2025) 31 (2): 256-263  
DOI: http://dx.doi.org/10.25130/mjotu.31.2.27 
 

 
 

 

 

 

 

Impact of Moderate-Intensity Exercise on Reproductive Hormones and Zinc 
Levels in Obese Men 

Alaa Sajid Shukur  (1); Nihad Nejres Hilal (2); Mohammed Mohsin Abdul-Aziz  (3)  

*  
1 Department of Biochemistry, 
College of Medicine, University of 
Tikrit, Iraq. 
2 Department of Biochemistry, 
College of Medicine, University of 
Tikrit, Iraq. 
3 Department of surgery, College of 
Medicine, University of Tikrit, Iraq. 

 
 

 

 

 

 
Corresponding author E mail: 

AS240025me@st.tu.edu.iq 
 

 
 

Article history: 

Received              01 Jul 2025            
Accepted              01 Sep 2025             
Available online   31 Sep 2025 

 

ABSTRACT 
Background: Due to its significant impact on endocrine function and 
micronutrient equilibrium, obesity is becoming recognized as a primary 
contributor to male infertility, which is emerging as a substantial global 
health issue.  
Objective: This study aimed to evaluate the effect of moderate-intensity 
exercise on serum levels of testosterone, follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), and zinc in obese men, independent of 
semen analysis parameters. 
Methods: A case-control study enrolled 90 obese men (BMI 30–35 
kg/m², aged 20–40 years), divided into an exercise group (n=60) and a 
sedentary control group (n=30). Participants in the exercise group 
engaged in structured moderate-intensity exercise for three months. 
Serum levels of testosterone, FSH, LH, and zinc were measured and 
compared between groups using independent t-tests. 
Results: Men in the exercise group had significantly higher serum 
testosterone (5.19 ± 1.31 ng/mL), FSH (4.77 ± 1.09 U/L), LH (4.12 ± 0.98 
U/L), and zinc (86.77 ± 10.17 μg/mL) compared to controls (p<0.05 for 
all parameters). These findings suggest that moderate exercise can 
effectively improve the hormonal and micronutrient environment essential 
for male fertility in obese individuals. 
Conclusion: Structured moderate-intensity exercise significantly 
enhances reproductive hormone and zinc levels in obese men, supporting 
the adoption of lifestyle interventions as a frontline strategy for improving 
male fertility associated with obesity. 
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INTRODUCTION 

 Male fertility is a crucial component of 
reproductive health, significantly 
influencing a couple's ability to conceive. 
Research indicates that male infertility 
may be associated with an increased risk 
of eventual health issues, including 
cardiovascular, metabolic, and oncological 
illnesses. This suggests that reproductive 
health may reflect overall male health, 
influenced by environmental exposures, 
lifestyle factors, and psychological well-
being. Resolving these difficulties is 
crucial for improving fertility and general 
health[1]. 

Male fertility is significantly affected by 
lifestyle choices; numerous factors 
contribute to reproductive outcomes.  This 
encompasses coverage, dietary habits, 
body weight, level of physical activity, and 
psychological stressors.  Moreover, 
environmental and occupational exposure 
to pollutants, together with personal 
behaviors such as tobacco use, illegal drug 
usage, excessive alcohol intake, and high 
caffeine consumption, adversely impact 
hormonal balance, spermatogenesis, and 
overall male reproductive capacity[2]. 

Male infertility is a growing global 
concern, with obesity identified as a major 
contributor. It disrupts reproductive 
hormone levels and reduces essential 
micronutrients like zinc and selenium. 
These changes impair sperm production 
and function. Exploring how lifestyle 
changes, especially exercise, can restore 
hormonal and micronutrient balance is 
increasingly important [3]. 

Elevated oxidative stress can significantly 
disrupt the intricate equilibrium between 
reactive oxygen species and the body's 
antioxidant defense, thereby affecting male 
fertility. This metabolic imbalance 

diminishes the normal concentration, 
progressive motility, viability, and 
morphology of sperm cells. The capacity 
for fertilization is thereby diminished, 
resulting in subfertility or infertility in 
those affected[4]  

           The proper function and 
equilibrium of gonadal hormones in males 
is crucial for fertility regulation.  These 
hormones are essential, especially 
concerning spermatogenesis—the complex 
process of sperm cell development—
which commences in the testes.  The 
hypothalamic-pituitary-gonadal axis 
orchestrates this regulation through a 
specific hormonal cascade.  Gonadotropin-
releasing hormone (GnRH), secreted by 
the hypothalamus, stimulates the anterior 
pituitary to create luteinizing hormone 
(LH) and follicle-stimulating hormone 
(FSH).  Luteinizing hormone (LH) 
stimulates Leydig cells to produce 
testosterone, whereas follicle-stimulating 
hormone (FSH) operates on Sertoli cells to 
facilitate sperm maturation.  These 
hormones are necessary for optimal 
testicular function and male reproductive 
health[5] 

The preservation of male fertility mostly 
relies on hormonal equilibrium, as 
adequate levels of reproductive hormones 
are crucial for spermatogenesis and 
testicular function.  This fragile hormonal 
equilibrium can be disrupted by various 
factors, including unhealthy lifestyle 
choices, chronic diseases, and 
environmental exposures.  Early 
identification of such imbalances and the 
initiation of therapeutic measures rely on 
frequent medical examinations.  Restoring 
hormonal equilibrium has resulted from 
lifestyle modifications, including a well-
structured, nutrient-dense diet, consistent 
physical exercise, and either the 
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elimination of alcohol and tobacco use or a 
reduction in their usage.  Especially in 
those with obesity or endocrine 
dysfunction, these non-pharmacological 
approaches can greatly increase male 
fertility potential[6] 

An imbalance between reactive species 
and their neutralizing capacity 
considerably affects male infertility, 
referred to as oxidative stress. Excessive 
generation of reactive oxygen species 
(ROS) adversely affects sperm DNA, lipid 
membranes, and proteins, resulting in 
infertility due to compromised sperm 
activities [7].  

Regular participation in moderate-intensity 
physical activities—such as brisk walking, 
jogging, swimming, or cycling—has 
demonstrated improvements in male 
reproductive parameters. A study featured 
in a systematic review and network meta-
analysis demonstrated that moderate 
intensity continuous training (MICT) 
enhances semen quality and elevates live 
birth rates[8] 

MATERIALS AND METHODS 

Study Design: 

A controlled case-control research, 
meticulously conducted from December 
2024 to March 2025, examined specific 
health markers in a limited cohort of obese 
male participants. 

Participants: 

Ninety obese men aged 20 to 40 years, 
having a body mass index (BMI) between 
30 and 35 kg/m², were recruited for the 
study. Thirty volunteers served as inactive, 
non-exercising control subjects, whereas 
sixty people engaged in a structured, 
supervised moderate-intensity exercise 
regimen. 

Inclusion Criteria: 

• Male, 20–40 years 

• BMI 30–35 kg/m² 

• No regular physical activity in the 
last three months (controls) or 
consistent exercise (exercise group) 

• No history of endocrine disorders 
or medication affecting fertility 

Measurements: 

Key reproductive hormones—testosterone, 
follicle-stimulating hormone (FSH), and 
luteinizing hormone (LH)—were 
measured using sophisticated 
immunoassay analyzer (Cobas e411, 
Roche Diagnostics, Germany), providing 
accurate and sensitive assessments of 
endocrine function. To evaluate 
micronutrient status, zinc concentrations in 
serum samples were measured via a 
conventional spectrophotometric method. 
In consideration of obesity-related 
dysfunction, these integrated 
investigations aimed to comprehensively 
assess hormone and trace element profiles 
essential for male reproductive health, 
spermatogenesis, and overall fertility 
potential. 

Statistical Analysis 

Independent sample t-tests were employed 
in the statistical analysis to assess 
differences between groups. Results were 
presented as mean ± standard deviation 
(SD), and a p-value of less than 0.05 was 
deemed statistically significant in all 
comparisons made during the study. 

RESULTS 

Three consecutive months of an organized 
moderate-intensity exercise regimen led to 
significantly elevated serum levels of zinc 
and crucial reproductive hormones in 
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obese males compared to their sedentary 
peers. The exercise group had significantly 
increased mean testosterone levels (5.19 ± 
1.31 ng/mL) compared to the control 
group (4.10 ± 1.05 ng/mL), with a p-value 
less than 0.001. With p =< 0.001, follicle-
stimulating hormone (FSH) levels 
significantly increased in the exercise 
group (4.77 ± 1.09 U/L) compared to 
controls (3.86 ± 0.97 U/L), and luteinizing 
hormone (LH) levels also significantly 
increased (4.12 ± 0.98 U/L) with p < 
0.001. Zinc levels were significantly 
elevated in the exercise group 
(86.77 ± 10.17 μg/mL) compared to the 
control group (81.60 ± 8.09 μg/mL), with a 
p-value of 0.017. The findings suggest 
that, particularly in obese individuals 
predisposed to endocrine and trace element 
irregularities, moderate-intensity exercise 
positively influences the hormonal and 
micronutrient profiles essential for 
optimum spermatogenesis and male 
fertility. 

DISCUSSION 

This work provides compelling evidence 
that moderate-intensity exercise markedly 
enhances the hormonal and micronutrient 
profiles of obese men, hence presenting an 
effective non-pharmacological strategy to 
augment male fertility.  Although semen 
analysis was excluded from this 
investigation, the observed elevations in 
serum testosterone, follicle-stimulating 
hormone (FSH), luteinizing hormone 
(LH), and zinc levels suggest a beneficial 
alteration in the reproductive endocrine 
milieu.  These alterations may indicate 
enhanced functionality of the 
hypothalamic-pituitary-gonadal axis, 
which is pivotal in regulating male 
reproductive quality.  The findings align 
with recent research indicating that regular 
physical activity helps mitigate the adverse 

hormonal consequences of obesity, such as 
hypogonadism and deficiencies in trace 
elements.   

Exercise may aid in restoring hormonal 
equilibrium and facilitating the 
biochemical conditions necessary for 
effective spermatogenesis by mitigating 
these adverse effects.  These findings 
underscore the potential efficacy of 
structured exercise regimens in addressing 
obesity-related reproductive issues in 
men[9,10].  

Considering that hypogonadism is 
prevalent in obese men, increased 
testosterone levels are particularly 
important.  This disorder is mostly due to 
increased aromatization of testosterone to 
estradiol in excess adipose tissue, resulting 
in high estrogen levels that adversely 
affect the hypothalamic–pituitary–
testicular axis.  Decreased gonadotropin 
secretion, diminished endogenous 
testosterone production, and impaired 
spermatogenesis due to this hormonal 
disruption ultimately contribute to reduced 
reproductive potential in obese males[11,12]. 
Consistent exercise reinstates the 
hormonal milieu essential for optimal 
testicular function by reducing adipose 
tissue and enhancing insulin sensitivity.  
Collectively, these factors contribute to the 
normalization of testosterone levels and 
the enhancement of gonadotropin 
regulation, hence promoting optimal 
spermatogenesis and overall reproductive 
function in obese men suffering from 
endocrine and metabolic disorders[13] . 

 Elevated concentrations of luteinizing 
hormone (LH) and follicle-stimulating 
hormone (FSH) observed in the exercise 
cohort contribute to the reestablishment of 
normal pituitary-gonadal axis signaling.  
LH enhances testosterone production by 
activating Leydig cells, while FSH directly 
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stimulates Sertoli cells to facilitate sperm 
formation; therefore, this hormonal 
recovery is crucial.  Collectively, these 
systems enhance spermatogenesis and 
indicate improved endocrine function, 
which is often deficient in obese men with 
disrupted hormonal equilibrium and 
reduced fertility [14–16]. Notably, these 
alterations in reproductive hormone levels 
remained within recognized physiological 
limits, indicating a favorable adaptation 
rather than an abnormal or harmful 
hormonal response.  This indicates that, in 
obese males, moderate-intensity exercise 
improves reproductive health without 
inducing endocrine disruption or 
supraphysiological alterations in hormone 
production, hence fostering natural 
hormonal equilibrium. 

In addition to hormonal alterations, the 
elevation of serum zinc levels observed in 
the exercise group is particularly 
noteworthy.  Zinc is an essential trace 
element that acts as a cofactor in various 
biological processes, including 
testosterone synthesis, spermatogenesis, 
and antioxidant protection in testicular 
tissue.  

 Optimal zinc levels are crucial for 
preserving sperm quality, safeguarding 
against oxidative stress, and facilitating 
enzyme activity related to reproductive 
function, all of which are frequently 
impaired in obese males. Prior research 
has unequivocally demonstrated that zinc 
deficiency, commonly found in obese men, 
adversely affects male reproductive health 
by compromising hormone synthesis and 
sperm quality [17,18]. 

 Zinc is crucial for the proper functioning 
of the hypothalamic-pituitary-gonadal 
axis; its absence may result in less 
testosterone production, impaired 
spermatogenesis, and heightened oxidative 

stress.  Research indicates that zinc 
supplementation or increased dietary 
consumption, along with physical exercise, 
might effectively mitigate these adverse 
effects and significantly enhance male 
reproductive potential and fertility[19,20].  

The findings of this study align with 
existing evidence indicating that physical 
activity enhances zinc absorption, 
distribution, and cellular utilization.  This 
improved zinc metabolism facilitates 
spermatogenesis, hormone production, and 
superior antioxidant defense, hence 
increasing reproductive health indicators.  
Exercise functions as a standard regulator 
of micronutrient bioavailability and 
reproductive health [21,22]. This study 
emphasizes the importance of upstream 
physiological parameters in male fertility 
by excluding direct semen analysis data.  
The observed elevations in testosterone, 
follicle-stimulating hormone (FSH), 
luteinizing hormone (LH), and zinc levels 
indicate fundamental enhancements in the 
reproductive endocrine and micronutrient 
milieu due to exercise.   

The support of spermatogenesis, testicular 
function, and overall reproductive capacity 
is contingent upon these components.  The 
findings validate the notion that, even 
without immediate evaluations of semen 
parameters or interventions, rectifying 
hormonal and micronutrient deficiencies 
through lifestyle modifications—
particularly organized physical activity—
can serve as an effective, non-
pharmacological primary approach for 
addressing obesity-related subfertility in 
men [23,24] . 

These findings align with other scientific 
research indicating that comprehensive 
lifestyle changes—particularly a balanced 
diet and regular physical activity—can 
effectively restore metabolic and 
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reproductive health in males.  Timely 
intervention via non-pharmacological 
methods has demonstrated efficacy in 
enhancing testicular function, rectifying 
hormonal imbalances, and modifying 
micronutrient profiles.  Importantly, these 
benefits can be realized prior to the onset 
of permanent harm to spermatogenesis or 
endocrine function, underscoring the 
necessity for proactive health care in obese 
males with fertility issues [24,25]. 

The cumulative findings of this study 
indicate that moderate-intensity exercise is 
a safe, readily accessible, and effective 
strategy for improving critical hormonal 
and nutritional factors associated with 
male fertility.  

 The significant elevations in serum 
testosterone, follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), and zinc 
levels indicate a coordinated enhancement 
of the hypothalamic-pituitary-gonadal axis 
and trace element status. These alterations 
enhance spermatogenesis and optimize 
testicular function.  For obese men seeking 
to enhance their reproductive health and 
fertility, this research provides compelling 
physiological rationale for recommending 
structured, moderate-intensity exercise as a 
primary lifestyle intervention [9,10,19].  

Future research may elucidate the long-
term effects of exercise and establish its 
comparative significance among other 
lifestyle factors such as nutrition, sleep, 
and stress management.  Nevertheless, 
particularly concerning obesity, the current 
findings provide compelling and pertinent 
evidence endorsing exercise as a 
fundamental element in the treatment of 
male infertility.  Enhancing hormonal 
equilibrium and micronutrient levels 
identifies moderate-intensity exercise as an 
effective, low-risk, and readily accessible 
intervention suitable for males with 

obesity-related reproductive challenges 
within fertility treatment protocols. 

CONCLUSION 

Structured moderate-intensity exercise has 
been shown to raise levels of important 
reproductive hormones like testosterone, 
follicle-stimulating hormone, and 
luteinizing hormone, as well as zinc levels 
in obese men. The enhancements in 
hormone and micronutrient levels are 
crucial as they directly contribute to 
improved sperm production and overall 
fertility. The findings robustly endorse 
lifestyle modifications, particularly 
consistent moderate exercise, as a primary 
non-pharmacological approach to enhance 
male fertility compromised by obesity. 
These modifications additionally confer 
several health and metabolic advantages. 

Acknowledgments: The authors would 
like to thank the volunteers who 
participated in the study. 

Authors’ Declaration 

      Conflict of Interest: The authors 
declare that there is no conflict of interest 
regarding the publication of this 
manuscript. 

      Funding: This research did not 
receive any specific grant from funding 
agencies in the public, commercial, or not-
for-profit sectors. 

Ethical Clearance: The project was 
approved by the local ethical committee at 
University of Tikrit - College of Medicine, 
Iraq. 

Clinical trial number: not applicable 

REFERENCES 

1.  Chen T, Belladelli F, Del Giudice 
F, Eisenberg ML. Male fertility as a 



The Medical Journal of Tikrit University (2025) 31 (2): 256-263 

262 
 

marker for health. Reprod Biomed 
Online2022;44:131–44.  

2.  Sharma R, Biedenharn KR, Fedor 
JM, Agarwal A. Lifestyle factors and 
reproductive health: Taking control of 
your fertility. Reproductive Biology and 
Endocrinology2013;11.  

3.  Rotimi DE, Singh SK. Implications 
of lifestyle factors on male reproductive 
health. J Bras Reprod Assist2024;28:320–
30.  

4.  Walczak-Jedrzejowska R, Wolski 
JK, Slowikowska-Hilczer J. The role of 
oxidative stress and antioxidants in male 
fertility. Cent European J Urol 
2013;66:60–7.  

5.  Li L, Lin W, Wang Z, Huang R, 
Xia H, Li Z, et al. Hormone Regulation in 
Testicular Development and Function. Int 
J Mol Sci2024;25.  

6.  Kaltsas A, Zachariou A, 
Dimitriadis F, Chrisofos M, Sofikitis N. 
Empirical Treatments for Male Infertility: 
A Focus on Lifestyle Modifications and 
Medicines. Diseases 2024;12:209.  

7.  Mannucci A, Argento FR, Fini E, 
Coccia ME, Taddei N, Becatti M, et al. 
The Impact of Oxidative Stress in Male 
Infertility. Front Mol Biosci2022;8.  

8.  Hajizadeh Maleki B, Tartibian B, 
Chehrazi M. Effectiveness of Exercise 
Training on Male Factor Infertility: A 
Systematic Review and Network Meta-
analysis. Sports Health 2022;14:508–17.  

9.  Onuora IJ, Meludu SC, Dioka CE, 
Obi-Ezeani CN. Effect of Moderate 
Intensity Aerobic Exercise on Fertility 
Hormones in Male Obese Individual in 
Nnewi, Nigeria. Journal of Integrated 
Health Sciences 2022;10:3–7.  

10.  Vaamonde D, Da Silva-Grigoletto 
ME, García-Manso JM, Barrera N, 
Vaamonde-Lemos R. Physically active 
men show better semen parameters and 
hormone values than sedentary men. Eur J 
Appl Physiol 2012;112:3267–73.  

11.  Fernandez CJ, Chacko EC, 
Pappachan JM. Male Obesity-related 
Secondary Hypogonadism - 
Pathophysiology, Clinical Implications 
and Management. Eur Endocrinol 
2019;15:83–90.  

12.  Morelli A, Filippi S, Comeglio P, 
Sarchielli E, Cellai I, Pallecchi M, et al. 
Physical activity counteracts metabolic 
syndrome-induced hypogonadotropic 
hypogonadism and erectile dysfunction in 
the rabbit. Am J Physiol Endocrinol Metab 
2019;316:E519–35.  

13.  Khoo J, Tian HH, Tan B, Chew K, 
Ng CS, Leong D, et al. Comparing effects 
of low- and high-volume moderate-
intensity exercise on sexual function and 
testosterone in obese men. Journal of 
Sexual Medicine 2013;10:1823–32.  

14.  Akhigbe TM, Fidelis FB, Adekunle 
AO, Ashonibare VJ, Akorede BA, Shuaibu 
MS, et al. Does coenzyme Q10 improve 
semen quality and circulating testosterone 
level? a systematic review and meta-
analysis of randomized controlled trials. 
Front Pharmacol2024;15.  

15.  Zhao W, Jing J, Shao Y, Zeng R, 
Wang C, Yao B, et al. Circulating sex 
hormone levels in relation to male sperm 
quality. BMC Urol 2020;20.  

16.  Kobayashi H, Uetani M, Yamabe 
F, Mitsui Y, Nakajima K, Nagao K. A new 
model for determining risk of male 
infertility from serum hormone levels, 
without semen analysis. Sci Rep 2024;14.  



The Medical Journal of Tikrit University (2025) 31 (2): 256-263 

263 
 

17.  Kovacik A, Tirpak F, Tomka M, 
Miskeje M, Tvrda E, Arvay J, et al. Trace 
elements content in semen and their 
interactions with sperm quality and RedOx 
status in freshwater fish Cyprinus carpio: 
A correlation study. Journal of Trace 
Elements in Medicine and Biology 
2018;50:399–407.  

18.  Egwurugwu JN, Ifedi CU, 
Uchefuna RC, Ezeokafor EN, Alagwu EA. 
Effects of zinc on male sex hormones and 
semen quality in rats. Nigerian Journal of 
Physiological Sciences 2012;28:17–22.  

19.  Zečević N, Veselinović A, Perović 
M, Stojsavljević A. Association Between 
Zinc Levels and the Impact of Its 
Deficiency on Idiopathic Male Infertility: 
An Up-to-Date Review. 
Antioxidants2025;14.  

20.  Yudhani RD, Pakha DN, Wiyono 
N, Wasita B. Molecular mechanisms of 
zinc in alleviating obesity: Recent updates 
(Review). World Acad Sci J2024;6.  

21.  Hernández-Camacho JD, Vicente-
García C, Parsons DS, Navas-Enamorado 
I. Zinc at the crossroads of exercise and 
proteostasis. Redox Biol2020;35.  

22.  Marín de Jesús S, Vigueras-
Villaseñor RM, Cortés-Barberena E, 
Hernández-Rodriguez J, Montes S, 
Arrieta-Cruz I, et al. Zinc and Its Impact 
on the Function of the Testicle and 
Epididymis. Int J Mol Sci2024;25.  

23.  Adelowo OE, Akindele BM, 
Adegbola CA, Oyedokun PA, Akhigbe 
TM, Akhigbe RE. Unraveling the 
complexity of the impact of physical 
exercise on male reproductive functions: a 
review of both sides of a coin. Front 
Physiol2024;15.  

24.  Abedpoor N, Taghian F, 
Hajibabaie F. Exploring the dynamics of 

exercise intensity on male fertility and 
reproductive health: advancements and 
implications for fertility research. Frontiers 
in reproductive health 2024;6:1423916.  

25.  Chen J, Guo JM, Jiang BJ, Sun FY, 
Qu YC. Impact of physical activity on 
semen quality: a review of current 
evidence. Asian J Androl 2025. 

TABLES  

Table 1: Summary statistics for T, FSH, 
LH, and Zinc and were calculated for each 
group. 

variable Groups N Mean SD 
p 

value 

Testosterone 

ng/ml 

control 30 4.10 ±1.05 
<0.05 

exercised 60 5.19 ±1.31 

FSH u/l 
control 30 3.86 ± 0.97 

<0.05 
exercised 60 4.77 ± 1.09 

LH U/L 
control 30 3.16 ± 0.80 

<0.05 
exercised 60 4.12 ± 0.80 

Zinc μg/dL 
control 30 81.60 ± 8.09 

<0.05 
exercised 60 86.77 ± 10.17 

FIGURES 

 

Figure 1: Comparison of Mean 
Testosterone by Group.  
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