
     Journal of Infertility and Reproductive Biology, 2023, Volume 11, Issue 4, Pages: 100-107 

100 

 

The Impacts of Noise Pollution on Sperm Quality 

and The Suggestive Mechanisms 
 

Tahereh Talaei-Khozani1*, Reza Shirazi2 
 

1. Histomorphometry and Stereology Research Center, Anatomy Department, Shiraz Medical School, Shiraz, Iran 

2. Department of Anatomy, School of Biomedical Sciences, Medicine and Health, UNSW Sydney, Sydney, Australia 

 

Received: 14/09/2023              Accepted: 27/11/2023             Published: 20/12/2023 

 

Abstract 

Chronic exposure to environmental noise is increasingly recognized as a significant stressor with potential detrimental effects 

on male reproductive health. Noise-induced stress can impact sperm quality through various mechanisms, including oxidative 

stress, mitochondrial dysfunction, endocrine disruption, genetic and epigenetic damage, and inflammation. These factors can lead 

to impaired sperm concentration, motility, morphology, and viability, thereby affecting male fertility. Emerging evidence suggests 

that noise exposure may also influence the success of assisted reproductive technologies (ART), such as in vitro fertilization (IVF), 

by reducing fertilization rates and embryo development. This review integrates current findings and highlights research gaps, 

emphasizing the need for comprehensive studies on the interaction between noise and other environmental stressors. 
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Introduction 

There is some evidence that showed a great decline in 

sperm quality over the last 50 years, although, the 

controversy with this regard may be region-depended raising 

alarms regarding the environmental and lifestyle factors 

contributing to this trend.  The data showed that the sperm 

quality decline continued in 21 century with a growing rate 

worldwide (1, 2). The evidence revealed that the incidence 

of acquired and congenital urogenital disorders has been 

increased partly due to the severe impact of environmental 

interrupters (3). These environmental interrupters include air 

pollution (4), unhealthy diets, lifestyles, chemotherapy (5), 

change in temperature (6), light pollution from devoices 

such as smart phones (7), microplastic exposure (8), 

electromagnetic radiation from electronic devices (9), and 

noise pollution (10).  Besides the psychosocial and economic 

challenges experienced by the men with poor sperm quality, 

a correlation has been reported between the poor sperm 

quality and offspring mortality due to congenital 

malformation (11).  

Male fertility, which is fundamentally determined by 

sperm quality, is increasingly recognized as being 

susceptible to environmental stressors (12). Sperm quality 

encompasses several important parameters, including sperm 

concentration, motility, morphology, and DNA integrity 

(13). Noise-induced stress is emerging as a potential, yet 

often overlooked, contributor to diminished sperm health 

(14). 

Environmental noise has become a pervasive and often 

unavoidable feature of modern life, particularly in urbanized 

areas where traffic, industrial activities, and social noise  

 
 
 

levels contribute to chronic exposure. Unwanted 

anthropogenic noise can be considered as a kind of 

environmental pollution (15) that influences human life 

quality and health. WHO has a guideline for the safe level of 

noise that depends on the situations and times (16).  Overall, 

environmental Protection Agency’s (EPA’s) has been 

suggested that the noise level higher than 70 db can be 

considered as health threatening for public (17). Noise 

pollution has been reported to reduce weight, brain size and 

weight as well as neuronal density (18), and induce 

embryotoxicity (19). It also induces some ultrastructural and 

molecular changes in organs such as heart (20,21), inner ear 

(22,23), and adrenal cortex (24). Recent research has started 

to uncover more subtle, yet significant, consequences of 

noise exposure in reproductive health.  

Noise exposure, especially when it occurs at high or 

prolonged levels, can induce significant physiological 

changes that may disrupt normal reproductive functions 

(25). While much research has focused on the impact of 

noise on the auditory system, emerging studies suggest that 

noise stress also affects other systems in the body, including 

the endocrine (24, 26) and immune systems (27), which 

directly or indirectly influence sperm health.  

This review aims to provide a comprehensive overview 

of the current understanding of noise-induced stress and its 

effects on sperm quality. We will focus on the key 

mechanisms through which noise exposure disrupts male 

reproductive health, including hormonal imbalances, 

oxidative stress, inflammation, and genetic damage. 
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We will also review the potential long-term and 

transgenerational consequences of noise on fertility.  

By synthesizing the most recent research, we hope to 

shed light on this emerging area of study and encourage 

further investigation into the role of noise in male 

reproductive health. 

 

Mechanisms of Noise Stress on Male Reproductive 

Health 

Noise stress as hormone interrupter 

Noise interferes with primary stress hormones produced 

by adrenal glands including glucocorticoids, 

adrenocorticosterone, nor-epinephrine hormone (28). The 

glucocorticoides affects the hypothalamo-pituitary-gonadal 

axis. At the hypothalamic level, glucocorticoids elevate the 

production and releasing of gonadotropin-releasing hormone 

(GnRH). At the pituitary, it diminishes the production and 

releasing of LH and FSH.  At the gonad level, it influence on 

the hormone production and gametognensis directly. 

Exposing the pregnant mice to glucocorticoids leads to 

permanent alternation in the offspring’s hypothalamo-

pituitary-gonadal axis. The receptor for glucocorticoids was 

found in the pachytene primary spermatocytes, sertoli cells, 

and the other male reproductive accessory tissues. 

Glucocorticoids also inhibit the androgen biosynthesis by 

Leydig cells and induce leydig cell death. (29).  In vitro 

studies showed that administration of cortisol or 

corticosterone to mouse female pituitary cell culture 

inhibited the basal release of LH for the first 28 h of 

exposure, while at the same time, the production of the basal 

level of FSH increased. The response of the pituitary cells to 

GnRH to release LH increased by cortisol (30). In the other 

study, the daily administration of noise at 90db level (road 

traffic) for  5-6 hrs to pigeons led to a decrease in  serum 

level of LH and FSH while the serum levels of corticosterone 

and thyroid stimulating hormone (TSH) increased (31). 

Despite all these studies, on systematic review concluded 

that cortisol does not significantly increase in infertile cases 

(32).   

 

Feedback Mechanisms and Hormonal Imbalance 

The interaction between cortisol and testosterone is also 

influenced by feedback mechanisms within the endocrine 

system. Cortisol injection has been shown to reduce 

testosterone level (33). Under normal conditions, the HPG 

axis maintains a delicate balance between gonadal hormone 

production and other signals. However, chronic noise-

induced stress leads to a persistent elevation in cortisol, 

which may disrupt this feedback loop (34). Over time, this 

hormonal imbalance may result in a significant reduction in 

testosterone levels, exacerbating sperm dysfunction and 

fertility issues (35). 

In addition to testosterone, noise-induced endocrine 

disruption can affect other reproductive hormones, such as 

LH and FSH (31). FSH plays a crucial role in regulating 

Sertoli cells in the testes, which support sperm development. 

A decrease in FSH levels due to hormonal dys-regulation 

can impair requirements for spermatogenesis, further 

compromising sperm health. 

Other Hormonal Changes Due to Noise Exposure 

In addition to cortisol, noise stress has been linked to 

changes in other hormones that affect reproductive health. 

Prolactin, a hormone involved in regulating reproductive 

function, has also been shown to increase in rats (36) and 

human (37) in response to stress such as noise exposure (38). 

Elevated prolactin levels can interfere with the secretion of 

GnRH, thus contributing to decreased testosterone 

production and further impairing spermatogenesis (39). 

Noise stress also led to a decrease in the serum level of 

T4, T3, and TSH in rats expose to 60, 80 and 110db noise 

(40). Thyroid hormones have direct effects on gonad 

metabolism and it is important for maintaining normal 

fertility (41). Indirectly, the  thyroid hormones also increase 

the level of hepatic sex hormone-binding globulin (42)  that 

can bind to circulating steroid hormones and regulate the 

blood testosterone concentration level (43).  

Moreover, chronic noise exposure has been associated 

with changes in the levels of estradiol, a form of estrogen 

that can influence the HPG axis. It was found that female are 

more resistance to hearing damage induces by noise (44,45), 

and eastradiol administration has been suggested to protect 

the noise induced hearing loss (46). Estradiol is typically 

found at low levels in males (47), but an imbalance in 

estrogen signaling due to noise-induced hormonal changes 

could interfere with the normal reproductive function and 

affect sperm quality. 

 

Genetic Damage 

Recent studies have suggested that environmental 

stresses such as noise exposure may lead to significant 

genetic damage in sperm DNA (48), which can severely 

impact male fertility. The integrity of sperm DNA is 

essential for successful fertilization and the healthy 

development of embryos. When sperm DNA is damaged, it 

can result in reduced fertilization rates, impaired embryo 

development (49), and an increased risk of pregnancy loss or 

birth defects (50). DNA fragmentation is one of the most 

commonly reported noise induces damages (51). DNA 

fragmentation refers to breaks or disruptions in the sperm's 

genetic material, and it is a key indicator of sperm quality 

and potential fertility issues (52). 

The relationship between chronic noise exposure and 

DNA fragmentation is supported by increasing evidence, 

suggesting that oxidative stress plays a central role in this 

process (53). Sperm cells, due to their limited DNA repair 

capabilities, are particularly vulnerable to oxidative damage 

(54, 55). As a result, noise-induced ROS production can lead 

to increased DNA fragmentation in sperm, which in turn 

affects fertilization potential and embryonic development. 

 

Inflammatory Response 

Noise-induced stress is not only linked to oxidative 

damage but also triggers inflammatory responses (56) that 

can adversely affect the male reproductive system (57). 

Chronic exposure to high noise levels activates the body's 

immune system, resulting in the release of pro-inflammatory 

cytokines and other inflammatory mediators (27). These 

molecules can disrupt the delicate balance within the 

https://www.sciencedirect.com/topics/medicine-and-dentistry/steroid-hormone
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testicular environment, impairing spermatogenesis and 

ultimately reducing sperm quality (56). 

Studies have shown that noise-induced stress leads to 

elevated levels of pro-inflammatory cytokines, including 

interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-

α) in different organs (58,59) including testis (60). These 

cytokines are key mediators of the body's immune response 

and play significant roles in regulating inflammation (61). 

IL-6 deficiency has been demonstrated to elevate sperm and 

spermatids count, the testicular testosterone and 

dihydrotestosterone levels (62). IL-6 also declines sperm 

motility (63), inhibits the production of inhibin by sertoli 

cells (64), and interrupt the blood-testis barrier (65).  

Elevated TNF-α level has been also shown to affect sperm 

quality (66). Both IL-6 and TNF- α have receptors on the 

germ cells and induce apoptosis (67). TNF-α can also alter 

the blood-testis barrier, a critical structure that maintains the 

testicular microenvironment conducive to spermatogenesis 

(68). 

 

Systemic vs. Local Inflammatory Responses 

Noise stress induces systematic inflammation (69). While 

much of the inflammatory response occurs locally within the 

testes, systemic inflammation also plays a role in the overall 

effect of noise-induced stress on male fertility. The systemic 

inflammation affects other organs and tissues, including the 

brain, cardiovascular system, and reproductive organs (70). 

The interplay between systemic and local inflammation 

creates a feedback loop that exacerbates the negative effects 

of noise exposure on male reproductive health. Long time 

untreated inflammation induces DNA damage in 

spermatogenesis cell linages, and abnormality in the sertoli 

cells and leydig cells, that lead to reduces sperm quality (71). 

Besides, systemic inflammation can activate the 

hypothalamus-pituitary-adrenal (HPA) axis, leading to an 

increase in cortisol, a stress hormone (72). Elevated cortisol 

levels, in turn, suppress the production of reproductive 

hormones, including testosterone, further impairing sperm 

production (73).  

 

Oxidative stress  

 Noise stress elevates the ROS production (74, 75)  and 

leads to mitochondria dysfunction (76).  One of the reasons 

for male fertility is oxidative stress.  ROS production by 

dysfunctional mitochondrion reduces sperm motility and 

induces sperm apoptosis (53).  ROS leads to DNA damage, 

induces mutation (77), and can cause breaks in one strand of 

the sperm DNA (78). Epigenetic changes have been reported 

by oxidative stress induction in male. Oxidative stress 

changes the DNA methylation, histone deacetylation as well 

as the expression of non-coding RNA that in turn impacts on 

the cellular gene expression and function. Epigenetic 

modification influence spermatogenesis and spermiogenesis 

processes (79).  

 

Noise induce and aging of the mammalian gamete cells 

Gamet cells have been reported to undergo age-related 

changes that decline the reproductive activities. Aging of the 

sperms influences the sperm quality such as number and 

motility. One of the aspects of aging is epigenetic changes. 

The methylation of 5-methyl-cytosine increases in aged 

sperms, and decrease on long interspersed nuclear elements 

(LINE) elements. In aged men, the histone metylation also 

changes in sperms.  A reduction in protamine production and 

misbalance in the protamine P1 and protamine P2 were also 

reported in aged men (80). Noise pollution can induce 

epigenetic changes such as alternation in DNA methylation, 

histone and microRNA expression (81, 82).  Changing in the 

DNA methylation has been demonstrated in several parts of 

the brain via response changing to stress hormones (83). 

 

Consequences for Sperm Quality 

Noise exposure has several negative outcomes for sperm 

quality including sperm count, motility, morphology and 

viability: 

 

Sperm Concentration 

Sperm concentration, defined as the number of sperm 

present in a given volume of semen, is a key parameter for 

assessing male fertility (84). Studies have indicated that 

chronic noise exposure is associated with a significant 

reduction in sperm concentration, in human populations (37, 

85). A cohort study shows noise stress causes azoospermia 

(85).  This decrease in sperm count is often attributed to a 

combination of oxidative stress, hormonal imbalances, and 

disrupted spermatogenesis (86). Excessive ROS leads to 

cellular damage, including the impairment of the Leydig 

cells and Sertoli cells. The oxidative damage to these cells 

can disrupt the normal production of sperm and reduce 

sperm concentration (87). Sperm cells themselves are also 

particularly vulnerable to ROS due to the presence of 

abundance of polyunsaturated fatty acids in their plasma 

membrane and cytoplasm (86, 87), further contributing to a 

decrease in sperm numbers.  

 

Sperm Motility 

Sperm motility, which refers to the ability of sperm to 

move efficiently, is a crucial determinant of male fertility. 

Effective sperm motility is necessary for sperm to reach and 

fertilize the egg. Reduced sperm motility can significantly 

impair fertilization and is often associated with male 

infertility (13). Chronic exposure to high levels of 

environmental noise has been consistently linked to a 

significant decline in sperm motility (88). This decline is 

believed to result from a combination of oxidative stress 

(89), hormonal dysregulation (37), and cellular damage (90) 

that affects the function and energy production of sperm. 

 

Sperm Morphology 

Sperm morphology, which refers to the size, shape, and 

structure of sperm, is another crucial parameter of male 

fertility (91). Abnormalities in sperm morphology can 

impair sperm function, including its ability to swim 

effectively and penetrate the egg for fertilization (92). 

Chronic exposure to high levels of noise has been shown to 

induce significant morphological defects in sperm (93). 

These defects are believed to result from oxidative stress-

induced damage to the sperm's DNA, membrane, and 

structural proteins, which compromise sperm function and 

contribute to reduced fertility (54). Genetic modification that 
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produces by noise exposure can lead (94) to change in sperm 

morphology (95). 

 

Sperm Viability 

Sperm viability refers to the ability of sperm cells to 

remain alive and functional, which is essential for successful 

fertilization (96). Viable sperm must maintain their 

structural integrity and energy production systems to swim 

toward and penetrate the egg (97). Reduced sperm viability 

can significantly impair male fertility, leading to difficulties 

in conception. A negative correlation has been found 

between sperm viability and DNA fragmentation (98). 

Chronic exposure to noise stress has been shown to reduce 

sperm viability through a variety of mechanisms (14), 

primarily related to oxidative damage, mitochondrial 

dysfunction, (99), and membrane destabilization (100). 

 

Role of Noise in Assisted Reproductive 

Technologies (ART) 
A novel area of research that has recently emerged in the 

field of reproductive health is the potential impact of noise 

stress on the success of assisted reproductive technologies 

(ART), particularly procedures like in vitro fertilization 

(IVF). ARTs, which include IVF, intracytoplasmic sperm 

injection (ICSI), and egg freezing, have become crucial tools 

in overcoming infertility, particularly when faced with male 

factor infertility. However, the success rates of these 

procedures are influenced by multiple factors, including 

sperm quality, egg quality, and the environment in which 

fertilization occurs. The studies have suggested that noise-

induced stress may have a significant impact on sperm 

quality, which, in turn, could influence the outcomes of ART 

procedures (25).  

 

Impact of Noise on Sperm Quality in ART 
The effects of noise exposure on embryo development 

and implantation rates (102) are also important to consider 

when examining the role of noise in ART. The embryos 

derived from noise-exposed sperm may exhibit impaired 

development, which could lead to a higher incidence of 

poor-quality embryos, early embryo arrest, or embryo 

fragmentation. These complications are known to reduce the 

chances of successful implantation in the uterine lining. 

However, further research is needed to fully understand the 

mechanisms through which noise stress impacts sperm 

quality and ART outcomes, and to evaluate the efficacy of 

these mitigation strategies. 

 

Awareness of Noise Pollution and Its Link to Infertility 

Risks 

Knowledge of infertility risk factors is crucial, as it 

empowers individuals to make informed decisions about 

their health and lifestyle (103, 104). Many factors such as 

lifestyle, diet, and environmental pollutants can affect the 

reproductive system (105, 106). Most people may not have 

enough awareness about the subtle yet significant impact of 

environmental stressors like on fertility (107). Noise 

pollution, often overlooked, has been linked to hormonal 

imbalances, oxidative stress, and reduced sperm quality, 

including lower sperm count, motility, and morphology (13). 

By understanding these connections, individuals can take 

proactive steps to reduce exposure to harmful noise levels, 

thereby safeguarding their reproductive health. Raising 

awareness about such risk factors is essential to promote 

healthier lifestyles and mitigate the growing challenges of 

infertility in modern society. 

 

Gaps in Current Research 
While recent studies have provided valuable insights into 

the individual effects of noise and other environmental 

stressors on sperm quality, several research gaps remain: 

1. Combined Exposure Studies: There is a lack of 

longitudinal studies examining the combined effects of noise 

and multiple environmental stressors on male fertility. Most 

studies have investigated these stressors in isolation, which 

limits our understanding of their potential synergistic effects 

on sperm quality. 

2. Molecular Mechanisms: The molecular 

mechanisms underlying the interactions between noise and 

other environmental factors are not yet fully understood. 

Future research should focus on elucidating how noise-

induced oxidative stress, hormonal disruption, and 

inflammation interact with other stressors to impact sperm 

function at the cellular and molecular levels. 

3. Human Studies: While animal studies provide 

important insights, more human studies are needed to 

confirm the findings related to noise and environmental 

stressor interactions. Research should explore how 

environmental pollutants, lifestyle factors, and 

psychological stressors interact with noise exposure in real-

world settings, particularly in urban and industrial 

populations. 

4. Potential Interventions: Future studies should also 

explore intervention strategies to mitigate the combined 

effects of noise and other environmental stressors. For 

example, antioxidant therapies, lifestyle modifications, and 

noise reduction strategies could potentially help protect male 

fertility in populations exposed to multiple environmental 

stressors. 

5. Noise-induced damaged sperms and ART success: 

As the noise exposure reduces the sperm quality, it is 

unknown whether using noise-induces sperm damage has 

significant influence on the ART outcome.   

 

Conclusion 
Noise stress significantly impacts male reproductive 

health through various interrelated mechanisms. It leads to 

elevated cortisol levels, disrupts the hormonal balance 

within the hypothalamo-pituitary-gonadal (HPG) axis, that 

affect the secretion of key reproductive hormones like LH 

and FSH, and inhibit testosterone production. This hormonal 

imbalance contributes to reduced sperm quality, 

characterized by decreased sperm concentration, motility, 

morphology, and viability. 

Additionally, noise exposure induces oxidative stress, 

leading to increased reactive oxygen species (ROS) 

production, mitochondrial dysfunction, and sperm DNA 

fragmentation. The inflammatory responses triggered by 
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chronic noise exposure further exacerbate these effects, 

impairing spermatogenesis and overall reproductive health. 

Given the substantial evidence linking noise stress to 

adverse sperm characteristics, it is crucial to recognize and 

mitigate noise pollution's impact on male fertility. Strategies 

to limit exposure and protect reproductive health such as 

using antioxidant could be vital in addressing the rising rates 

of male infertility. Further research is needed to explore 

preventive measures and interventions that could alleviate 

the negative effects of noise on reproductive functions. 

 

Reference  

1. Levine H, Jørgensen N, Martino-Andrade A, Mendiola J, 

Weksler-Derri D, Jolles M, Pinotti R, Swan SH. 

Temporal trends in sperm count: a systematic review and 

meta-regression analysis of samples collected globally in 

the 20th and 21st centuries. Human Reproduction 

Update. 2023;29(2):157-176. 

2. Bahri H, Ben Khalifa M, Ben Rhouma M, Abidi Z, 

Abbassi E, Ben Rhouma K, Benkhalifa M. Decline in 

semen quality of North African men: a retrospective 

study of 20,958 sperm analyses of men from different 

North African countries tested in Tunisia over a period of 

6 years (2013-2018). Annals of Human Biology. 

2021;48(4):350-359. 

3. Carlsen E, Giwercman A, Keiding N, Skakkebaek NE. 

Evidence for decreasing quality of semen during past 50 

years. British Medical Journal. 1992;305(6854):609-13. 

4. Alaee S. Air pollution and infertility–a letter to editor. 

Journal of Environmental Treatment Techniques. 

2018;6(4):72-3. 

5. Yaghutian Nezhad L, Mohseni Kouchesfahani H, Alaee 

S, Bakhtari A. Thymoquinone ameliorates bleomycin-

induced reproductive toxicity in male Balb/c mice. 

Human & Experimental Toxicology. 

2021;40(12_suppl):S611-21 . 

6. Garcia-Grau E, Lleberia J, Costa L, Guitart M, Yeste M, 

Benet J, Amengual MJ, Ribas-Maynou J. Decline of 

Sperm Quality over the Last Two Decades in the South 

of Europe: A Retrospective Study in Infertile Patients. 

Biology. 2022;12(1):70. 

7. Green A, Barak S, Shine L, Kahane A, Dagan Y. 

Exposure by males to light emitted from media devices at 

night is linked with decline of sperm quality and 

correlated with sleep quality measures. Chronobiology 

International. 2020;37(3):414-424. 

8. Jin H, Yan M, Pan C, Liu Z, Sha X, Jiang C, Li L, Pan 

M, Li D, Han X, Ding J. Chronic exposure to polystyrene 

microplastics induced male reproductive toxicity and 

decreased testosterone levels via the LH-mediated 

LHR/cAMP/PKA/StAR pathway. Particle and Fibre 

Toxicology. 2022;19(1):13. 

9. Sciorio R, Tramontano L, Esteves SC. Effects of mobile 

phone radiofrequency radiation on sperm quality. Zygote. 

2022;30(2):159-168. 

10.  Jalali M, Saki G, Sarkaki AR, Karami K, Nasri S. Effect 

of noise stress on count, progressive and non-progressive 

sperm motility, body and genital organ weights of adult 

male rats. Journal of Human Reproductive Sciences. 

2012;5(1):48-51. 

11.  Hanson HA, Mayer EN, Anderson RE, Aston KI, Carrell 

DT, Berger J, Lowrance WT, Smith KR, Hotaling JM. 

Risk of childhood mortality in family members of men 

with poor semen quality. Human Reproduction. 

2017;32(1):239-247. 

12.  Ilacqua A, Izzo G, Emerenziani GP, Baldari C, Aversa 

A. Lifestyle and fertility: the influence of stress and 

quality of life on male fertility. Reproductive Biology and 

Endocrinology. 2018;16(1):115. 

13.  Tanga BM, Qamar AY, Raza S, Bang S, Fang X, Yoon 

K, Cho J. Semen evaluation: methodological 

advancements in sperm quality-specific fertility 

assessment - A review. Animal Bioscience. 

2021;34(8):1253-1270. 

14.  Nadri F, Khavanin A, Mazaheri Z, Soleimanian A. 

Effect of noise pollution on male fertility (Review). 

Journal of Occupational Health and Epidemiology. 

2016;5(1):53-62. 

15.  Slabbekoorn H. Noise pollution. Current Biology. 

2019;29(19):R957-R960 . 

16.  World Health Organization. (2010). Noise. Retrieved 

from https://www.who.int/europe/news-room/fact-

sheets/item/noise 

17.  Fink DJ. What Is a Safe Noise Level for the Public? 

American Journal of Public Health. 2017;107(1):44-45. 

18.  Kesar AG. Effect of prenatal chronic noise exposure on 

the growth and development of body and brain of chick 

embryo. International Journal of Applied and Basic 

Medical Research. 2014;4(1):3-6. 

19.  Nawrot PS, Cook RO, Staples RE. Embryotoxicity of 

various noise stimuli in the mouse. Teratology. 

1980;22(3):279-89. 

20.  Monsefi M, Talaei T. Changes of Heart Glycoconjugates 

by Noise Stress in Mouse as an Experimental Model. 

Journal of Applied Animal Research. 2005;27(2):121-

124. 

21.  Monsefi M, Dehghani F, Vojdani Z. Noise exposure of 

pregnant mice induces heart defects in their fetuses. 

Toxicological & Environmental Chemistry. 

2011;93(4):780–788. 

22.  Talaei-Khozani T, Monsefi M, Vojdani Z, Dehghani F. 

Histochemical Study of the Effects of Noise on the Cell 

Surface and Extracellular Matrix Glycoconjugates of the 

Developing Mouse Cochlea. Journal of Applied Animal 

Research. 2007;31(2):209-212. 

23.  Talaei T, Monsefi M, Vojdani Z, Dehghani F, Arab MR. 

Effects of noise on the distribution of the cell surface 

glycoconjugates in the developing mouse spiral ganglion. 

Tehran University Medical Journal. 2007;65(6):1-6. 

24.  Monsefi M, Bahoddini A, Nazemi S, Dehghani GA. 

Effects of Noise Exposure on the Volume of Adrenal 

Gland and Serum Levels of Cortisol in Rat. Iranian 

Journal of Medical Sciences. 2006;31(1):5-8. 

25.  Ristovska G, Laszlo HE, Hansell AL. Reproductive 

outcomes associated with noise exposure - a systematic 

review of the literature. International Journal of 

Environmental Research and Public Health. 

2014;11(8):7931-52. 

https://www.who.int/europe/news-room/fact-sheets/item/noise
https://www.who.int/europe/news-room/fact-sheets/item/noise


     Journal of Infertility and Reproductive Biology, 2023, Volume 11, Issue 4, Pages: 100-107 

105 

 

26.  Hahad O, Prochaska JH, Daiber A, Muenzel T. 

Environmental Noise-Induced Effects on Stress 

Hormones, Oxidative Stress, and Vascular Dysfunction: 

Key Factors in the Relationship between 

Cerebrocardiovascular and Psychological Disorders. 

Oxidative Medicine and Cellular Longevity. 

2019;2019:4623109. 

27.  Zhang A, Zou T, Guo D, Wang Q, Shen Y, Hu H, Ye B, 

Xiang M. The Immune System Can Hear Noise. Frontiers 

in Immunology. 2021;11:619189. 

28.  Swami CG, Ramanathan J, Charan Jeganath C. Noise 

exposure effect on testicular histology, morphology and 

on male steroidogenic hormone. Malaysian Journal of 

Medical Sciences. 2007;14(2):28-35. 

29.  Whirledge S, Cidlowski JA. Glucocorticoids, stress, and 

fertility. Minerva Endocrinologica. 2010;35(2):109-125. 

30.  Suter DE, Schwartz NB. Effects of glucocorticoids on 

secretion of luteinizing hormone and follicle-stimulating 

hormone by female rat pituitary cells in vitro. 

Endocrinology. 1985;117(3):849-54. 

31.  Amjad R, Ruby T, Talib S, Zahra S, Liaquat M, Batool 

A. Noise-induced hormonal & morphological 

malformations in breeding pigeons. Brazilian Journal of 

Biology. 2023;84:e271945 . 

32.  Karunyam BV, Abdul Karim AK, Naina Mohamed I, 

Ugusman A, Mohamed WMY, Faizal AM, Abu MA, 

Kumar J. Infertility and cortisol: a systematic review. 

Frontiers in Endocrinology. 2023;14:1147306. 

33.  Brownlee KK, Moore AW, Hackney AC. Relationship 

between circulating cortisol and testosterone: influence 

of physical exercise. Journal of Sports Science and 

Medicine. 2005;4(1):76-83. 

34.  Taban E, Mortazavi SB, Vosoughi S, Khavanin A, 

Asilian Mahabadi H. Noise Exposure Effects on Blood 

Glucose, Cortisol and Weight Changes in the Male Mice. 

Health Scope. 2017;6(2):e36108 . 

35.  Bahrami Z, Daeifarshbaf N, Amjadi F, Aflatoonian R. 

The effects of hormonal changes on sperm DNA integrity 

in oligoasthenoteratospermia individuals: A case-control 

study. International Journal of Reproductive 

Biomedicine. 2023;20(12):999-1006. 

36.  Jaillardon L, Kaiser M. Pathogenesis of the crosstalk 

between reproductive function and stress in animals - part 

2: Prolactin, thyroid, inflammation and oxidative stress. 

Reproduction in Domestic Animals. 2023;58 Suppl 

2:137-143. 

37.  Chamkori AR, Shariati M, Moshtaghi D, Farzadinia P. 

Effect of Noise Pollution on the Hormonal and Semen 

Analysis Parameters in Industrial Workers of Bushehr, 

Iran. Crescent Journal of Medical and Biological 

Sciences. 2016;3(2):45–50. 

38.  Armario A, Castellanos JM, Balasch J. Adaptation of 

anterior pituitary hormones to chronic noise stress in 

male rats. Behavioral and Neural Biology. 

1984;41(1):71-6. 

39.  Redman B, Kitchen C, Johnson KW, Bezwada P, Kelly 

DL. Levels of prolactin and testosterone and associated 

sexual dysfunction and breast abnormalities in men with 

schizophrenia treated with antipsychotic medications. 

Journal of Psychiatric Research. 2021;143:50-53. 

40.  Abtahi-Eivary S, Tajpoor A, Firoozi A, Mehrzad S, 

Beheshti MH. Evaluating the Effects of Noise Pollution 

on the Levels of Blood Cortisol, Testosterone, and 

Thyroid in Male Wistar Rats. Health Scope. 

2021;10(3):e94704 . 

41.  Krassas GE, Poppe K, Glinoer D. Thyroid function and 

human reproductive health. Endocrine Reviews. 

2010;31(5):702-55. 

42.  Selva DM, Hammond GL. Thyroid hormones act 

indirectly to increase sex hormone-binding globulin 

production by liver via hepatocyte nuclear factor-4alpha. 

Journal of Molecular Endocrinology. 2009;43(1):19-27. 

43.  Bourebaba N, Ngo T, Śmieszek A, Bourebaba L, Marycz 

K. Potential drug candidate for liver-related metabolic 

disorders treatment. Biomedicine & Pharmacotherapy. 

2022;153:113261. 

44.  Charitidi K, Meltser I, Tahera Y, Canlon B. Functional 

responses of estrogen receptors in the male and female 

auditory system. Hearing Research. 2009;252:71–78. 

45.  Villavisanis DF, Berson ER, Lauer AM, Cosetti MK, 

Schrode KM. Sex-based Differences in Hearing Loss: 

Perspectives From Non-clinical Research to Clinical 

Outcomes. Otology & Neurotology. 2020;41(3):290-298. 

46.  Shuster B, Casserly R, Lipford E, Olszewski R, Milon B, 

Viechweg S, Davidson K, Enoch J, McMurray M, 

Rutherford MA, Ohlemiller KK, Hoa M, Depireux DA, 

Mong JA, Hertzano R. Estradiol Protects against Noise-

Induced Hearing Loss and Modulates Auditory 

Physiology in Female Mice. International Journal of 

Molecular Sciences. 2021;22(22):12208. 

47.  Hess RA, Sharpe RM, Hinton BT. Estrogens and 

development of the rete testis, efferent ductules, 

epididymis and vas deferens. Differentiation. 

2021;118:41-71. 

48.  Marić T, Fučić A, Aghayanian A. Environmental and 

occupational exposures associated with male infertility. 

Archives of Industrial Hygiene and Toxicology. 

2021;72(3):101-113. 

49.  Alvarez Sedó C, Bilinski M, Lorenzi D, Uriondo H, 

Noblía F, Longobucco V, Lagar EV, Nodar F. Effect of 

sperm DNA fragmentation on embryo development: 

clinical and biological aspects. JBRA Assisted 

Reproduction. 2017;21(4):343-350. 

50.  Shamsi MB, Imam SN, Dada R. Sperm DNA integrity 

assays: diagnostic and prognostic challenges and 

implications in management of infertility. Journal of 

Assisted Reproduction and Genetics. 2011;28(11):1073-

85. 

51.  Yang L, Guthrie OW. Effects of acute noise exposure on 

DNA damage response genes in the cochlea, cortex, heart 

and liver. Experimental and Molecular Pathology. 

2020;114:104401. 

52.  Zeqiraj A, Beadini S, Beadini N, Aliu H, Gashi Z, Elezaj 

S, Bexheti S, Shabani A. Male Infertility and Sperm DNA 

Fragmentation. Open Access Macedonian Journal of 

Medical Sciences. 2018;6(8):1342-1345. 

53.  Shukla M, Mani KV, Deepshikha, Shukla S, Kapoor N. 

Moderate noise associated oxidative stress with 

concomitant memory impairment, neuro-inflammation 



     Journal of Infertility and Reproductive Biology, 2023, Volume 11, Issue 4, Pages: 100-107 

106 

 

and neurodegeneration. Brain, Behavior, and Immunity - 

Health. 2020;5:100089. 

54.  Walke G, Gaurkar SS, Prasad R, Lohakare T, Wanjari 

M. The Impact of Oxidative Stress on Male Reproductive 

Function: Exploring the Role of Antioxidant 

Supplementation. Cureus. 2023;15(7):e42583 . 

55.  Zini A, San Gabriel M, Baazeem A. Antioxidants and 

sperm DNA damage: a clinical perspective. Journal of 

Assisted Reproduction and Genetics. 2009;26(8):427-32. 

56.  Hussain T, Tan B, Yin Y, Blachier F, Tossou MC, Rahu 

N. Oxidative Stress and Inflammation: What Polyphenols 

Can Do for Us? Oxidative Medicine and Cellular 

Longevity. 2016;2016:7432797. 

57.  Hasan H, Bhushan S, Fijak M, Meinhardt A. Mechanism 

of Inflammatory Associated Impairment of Sperm 

Function, Spermatogenesis and Steroidogenesis. 

Frontiers in Endocrinology. 2022;13:897029. 

58.  Farahbakht E, Alsinani Y, Safari M, Hofmeister M, 

Rezaie R, Sharifabadi A, Jahromi M. 

Immunoinflammatory Response to Acute Noise Stress in 

Male Rats Adapted with Different Exercise Training. 

Noise & Health. 2023;25(119):226-235. 

59.  Molitor M, Bayo-Jimenez MT, Hahad O, Witzler C, 

Finger S, Garlapati VS, Rajlic S, Knopp T, Bieler TK, 

Aluia M, Wild J, Lagrange J, Blessing R, Rapp S, Schulz 

A, Kleinert H, Karbach S, Steven S, Ruf W, Daiber A, 

Münzel T, Wenzel P. Aircraft noise exposure induces 

pro-inflammatory vascular conditioning and amplifies 

vascular dysfunction and impairment of cardiac function 

after myocardial infarction. Cardiovascular Research. 

2023;119(6):1416-1426. 

60.  Bijani S, Naserzadeh P, Hosseini MJ. Protective impact 

of Betanin against noise and scrotal hyperthermia on 

testicular toxicity in Wistar rat: Role of apoptosis, 

oxidative stress and inflammation. Heliyon. 

2024;10(19):e38289 . 

61.  Popko K, Gorska E, Stelmaszczyk-Emmel A, 

Plywaczewski R, Stoklosa A, Gorecka D, Pyrzak B, 

Demkow U. Proinflammatory cytokines Il-6 and TNF-α 

and the development of inflammation in obese subjects. 

European Journal of Medical Research. 2010;15 Suppl 

2(Suppl 2):120-2. 

62.  Alves-Silva T, Freitas GA, Húngaro TGR, Arruda AC, 

Oyama LM, Avellar MCW, Araujo RC. Interleukin-6 

deficiency modulates testicular function by increasing the 

expression of suppressor of cytokine signaling 3 

(SOCS3) in mice. Scientific Reports. 2021;11(1):11456. 

63.  Lampiao F, du Plessis SS. TNF-alpha and IL-6 affect 

human sperm function by elevating nitric oxide 

production. Reproductive Biomedicine Online. 

2008;17(5):628-31. 

64.  Okuma Y, O'Connor AE, Muir JA, Stanton PG, de 

Kretser DM, Hedger MP. Regulation of activin A and 

inhibin B secretion by inflammatory mediators in adult 

rat Sertoli cell cultures. Journal of Endocrinology. 

2005;187(1):125-34. 

65.  Zhang H, Yin Y, Wang G, et al. Interleukin-6 disrupts 

blood-testis barrier through inhibiting protein 

degradation or activating phosphorylated ERK in Sertoli 

cells. Scientific Reports. 2014;4:4260. 

66.  Karunyam BV, Abdul Karim AK, Naina Mohamed I, 

Ugusman A, Mohamed WMY, Faizal AM, Abu MA, 

Kumar J. Infertility and cortisol: a systematic review. 

Frontiers in Endocrinology. 2023;14:1147306. 

67.  Theas MS. Germ cell apoptosis and survival in testicular 

inflammation. Andrologia. 2018. 

68.  Li MW, Xia W, Mruk DD, Wang CQ, Yan HH, Siu MK, 

Lui WY, Lee WM, Cheng CY. Tumor necrosis factor 

{alpha} reversibly disrupts the blood-testis barrier and 

impairs Sertoli-germ cell adhesion in the seminiferous 

epithelium of adult rat testes. Journal of Endocrinology. 

2006;190(2):313-29. 

69.  Chi H, Cao W, Zhang M, et al. Environmental noise 

stress disturbs commensal microbiota homeostasis and 

induces oxi-inflammmation and AD-like neuropathology 

through epithelial barrier disruption in the EOAD mouse 

model. Journal of Neuroinflammation. 2021;18:9. 

70.  Chen L, Deng H, Cui H, Fang J, Zuo Z, Deng J, Li Y, 

Wang X, Zhao L. Inflammatory responses and 

inflammation-associated diseases in organs. Oncotarget. 

2017;9(6):7204-7218. 

71.  Fomichova O, Oliveira PF, Bernardino RL. Exploring 

the interplay between inflammation and male fertility. 

FEBS Journal. 2024. 

72.  Karrow NA. Activation of the hypothalamic-pituitary-

adrenal axis and autonomic nervous system during 

inflammation and altered programming of the 

neuroendocrine-immune axis during fetal and neonatal 

development: lessons learned from the model 

inflammagen, lipopolysaccharide. Brain, Behavior, and 

Immunity. 2006;20(2):144-58. 

73.  Whirledge S, Cidlowski JA. Glucocorticoids, stress, and 

fertility. Minerva Endocrinologica. 2010;35(2):109-25. 

74.  Arregi A, Vegas O, Lertxundi A, et al. Road traffic noise 

exposure and its impact on health: evidence from animal 

and human studies—chronic stress, inflammation, and 

oxidative stress as key components of the complex 

downstream pathway underlying noise-induced non-

auditory health effects. Environmental Science and 

Pollution Research. 2024;31:46820–46839. 

75.  Henderson D, Bielefeld EC, Harris KC, Hu BH. The 

Role of Oxidative Stress in Noise-Induced Hearing Loss. 

Ear and Hearing. 2006;27(1):1-19. 

76.  Tan WJT, Song L. Role of mitochondrial dysfunction 

and oxidative stress in sensorineural hearing loss. 

Hearing Research. 2023;434:108783. 

77.  Sudhakaran G, Kesavan D, Kandaswamy K, Guru A, 

Arockiaraj J. Unravelling the epigenetic impact: 

Oxidative stress and its role in male infertility-associated 

sperm dysfunction. Reproductive Toxicology. 

2024;124:108531. 

78.  Azzouz D, Palaniyar N. How Do ROS Induce NETosis? 

Oxidative DNA Damage, DNA Repair, and Chromatin 

Decondensation. Biomolecules. 2024;14(10):1307. 

79.  Takalani NB, Monageng EM, Mohlala K, Monsees TK, 

Henkel R, Opuwari CS. Role of oxidative stress in male 

infertility. Reproduction and Fertility. 2023;4(3). 

80.  Klutstein M, Gonen N. Epigenetic aging of mammalian 

gametes. Molecular Reproduction and Development. 

2023;90(12):785-803. 



     Journal of Infertility and Reproductive Biology, 2023, Volume 11, Issue 4, Pages: 100-107 

107 

 

81.  Leso V, Fontana L, Finiello F, De Cicco L, Luigia 

Ercolano M, Iavicoli I. Noise induced epigenetic effects: 

A systematic review. Noise & Health. 2020;22(107):77-

89. 

82.  Veruscka L, Luca F, Ferdinando F, Luigi DC, Luigia 

Ercolano M, Maria LE, Ivo I. Noise Induced Epigenetic 

Effects A Systematic Review. Noise and Health. 

2020;22(107):77-89. 

83.  Guo L, Li PH, Li H, Colicino E, Colicino S, Wen Y, 

Zhang R, Feng X, Barrow TM, Cayir A, Baccarelli AA, 

Byun HM. Effects of environmental noise exposure on 

DNA methylation in the brain and metabolic health. 

Environmental Research. 2017;153:73-82. 

84.  Choe SA, Kim S, Im C, Kim SY, Kim YS, Yoon TK, 

Kim DK. Nighttime environmental noise and semen 

quality: A single fertility center cohort study. PLoS One. 

2020;15(11):e0240689 . 

85.  Bakhtari A, Nazari S, Alaee S, Kargar-Abarghouei E, 

Mesbah F, Mirzaei E, Molaei MJ. Effects of dextran-

coated superparamagnetic iron oxide nanoparticles on 

mouse embryo development, antioxidant enzymes and 

apoptosis genes expression, and ultrastructure of sperm, 

oocytes and granulosa cells. International Journal of 

Fertility & Sterility. 2020;14(3):161. 

86.  Alahmar AT. Role of Oxidative Stress in Male 

Infertility: An Updated Review. Journal of Human 

Reproductive Sciences. 2019;12(1):4-18. 

87.  Darbandi M, Darbandi S, Agarwal A, et al. Reactive 

oxygen species and male reproductive hormones. 

Reproductive Biology and Endocrinology. 2018;16(87). 

88.  Khodabandeh Z, Dolati P, Zamiri MJ, Mehrabani D, 

Bordbar H, Alaee S, Jamhiri I, Azarpira N. Protective 

effect of quercetin on testis structure and apoptosis 

against lead acetate toxicity: an stereological study. 

Biological Trace Element Research. 2021;199:3371-81. 

89.  Mannucci A, Argento FR, Fini E, Coccia ME, Taddei N, 

Becatti M, Fiorillo C. The Impact of Oxidative Stress in 

Male Infertility. Frontiers in Molecular Biosciences. 

2022;8:799294. 

90.  Chakraborty S, Saha S. Understanding sperm motility 

mechanisms and the implication of sperm surface 

molecules in promoting motility. Middle East Fertility 

Society Journal. 2022;27:4. 

91.  Menkveld R, Holleboom CA, Rhemrev JP. 

Measurement and significance of sperm morphology. 

Asian Journal of Andrology. 2011;13(1):59-68. 

92.  Oehninger S, Kruger TF. Sperm morphology and its 

disorders in the context of infertility. F&S Reviews. 

2021;2(1):75-92. 

93.  Halimah K, Rahayu SR, Yuniastuti A. The Effect of 

Noise to Morphology of Rats (Mus Musculus) 

Spermatozoa. Public Health Perspectives Journal. 

2020;5(3):205-211. 

94.  Dai XJ, Liao JH, Jia Y, Cao R, Zhou MN. Noise 

Exposure Promotes Alzheimer's Disease-Like Lesions 

and DNA Damage. Noise & Health. 2024;26(122):287-

293. 

95.  Ray PF, Toure A, Metzler-Guillemain C, Mitchell MJ, 

Arnoult C, Coutton C. Genetic abnormalities leading to 

qualitative defects of sperm morphology or function. 

Clinical Genetics. 2017;91(2):217-232. 

96.  Vasan SS. Semen analysis and sperm function tests: 

How much to test? Indian Journal of Urology. 

2011;27(1):41-8. 

97.  Jeyendran RS, Van der Ven HH, Perez-Pelaez M, Crabo 

BG, Zaneveld LJ. Development of an assay to assess the 

functional integrity of the human sperm membrane and 

its relationship to other semen characteristics. Journal of 

Reproduction and Fertility. 1984;70(1):219-28. 

98.  Samplaski MK, Dimitromanolakis A, Lo KC, et al. The 

relationship between sperm viability and DNA 

fragmentation rates. Reproductive Biology and 

Endocrinology. 2015;13:42. 

99.  Dutta S, Majzoub A, Agarwal A. Oxidative stress and 

sperm function: A systematic review on evaluation and 

management. Arab Journal of Urology. 2019;17(2):87-

97. 

100. Kaltsas A. Oxidative Stress and Male Infertility: The 

Protective Role of Antioxidants. Medicina. 

2023;59(10):1769. 

101. Matthiesen SM, Frederiksen Y, Ingerslev HJ, Zachariae 

R. Stress, distress and outcome of assisted reproductive 

technology (ART): a meta-analysis. Human 

Reproduction. 2011;26(10):2763-76. 

102. Nawrot PS, Cook RO, Hamm CW. Embryotoxicity of 

broadband high-frequency noise in the CD-1 mouse. 

Journal of Toxicology and Environmental Health. 

1981;8(1-2):151-7. 

103. Talaiekhozani A, Alaee S, Ziaei GR, Mir M, Yazdan 

M, Ataabadi MS. Knowledge of men and women about 

infertility risk factors. Iranian Journal of Health, Safety 

and Environment. 2016;3(4):600-6. 

104. Alaee S, Talaiekhozani A, Ziaei GR, Lohrasbi P. 

Evaluation of Iranian college students’ awareness about 

infertility risk factors. Jundishapur Journal of Health 

Sciences. 2016;8(2). 

105. Remes O, Whitten AN, Sabarre KA, Phillips KP. 

University students’ perceptions of environmental risks 

to infertility. Sexual Health. 2012;9(4):377-83. 

106. Alaee S, Yousefian E, Talaiekhozani A, Ziaee GR, 

Homayoon H. Infertility knowledge, attitudes, and 

beliefs among iranian college students. Journal of 

Environmental Treatment Techniques. 2019;7(1):171-8. 

107. Daumler D, Chan P, Lo KC, Takefman J, Zelkowitz P. 

Men's knowledge of their own fertility: a population-

based survey examining the awareness of factors that are 

associated with male infertility. Human Reproduction. 

2016:1-10. 

 

 


