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Abstract 

Background: Infertility is defined as the inability to achieve the pregnancy within a 

year of unprotected intercourse. Infertility is a complex issue and different factors 

such as stress oxidative can be involved in this problem. So, any attempt to 

neutralize oxidative stress would be helpful in the treatment of infertility. Melatonin 

is a known scavenger of free radicals. 

Objective: The aim of our study was to evaluate the level of melatonin and its 

correlation with oxidative biomarkers in fertile and infertile women. 

 Materials and Methods: The participants including fertile and infertile women 

were divided into two groups of 30 people. Blood sampling was performed and sera 

were collected. The level of Malondialdehyde (MDA), total antioxidant capacity 

(TAC) and melatonin were detected. Data were analyzed using T-test and their 

correlation was assessed using Spearman test. 
Results: Serum melatonin from fertile women was higher than infertile women but 

the difference was not significant (p= 0.46). MDA level in fertile women was 

significantly lower than infertile women (p<0.001) and the level of TAC in fertile 

women was significantly higher than infertile women (p<0.001). Spearman test 

revealed a significant and direct correlation between melatonin and TAC in fertile 

and infertile women and a significant but reverse correlation between melatonin and 

MDA in infertile and fertile women. 

Conclusion: Differences in the level of oxidative stress biomarkers in fertile and 

infertile individuals have been reported. This study revealed a significant correlation 

between melatonin and oxidative stress biomarkers, concluding that melatonin level 

could be involved in infertility. 

 
Key words: Oxidative stress, Infertility, Melatonin, Malondialdehyde, total antioxidant 

capacity. 
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Introduction 
 

nfertility is defined as the inability to 
achieve the pregnancy within a year of 
unprotected intercourse. Fifteen percent 
of young couples in different societies 
suffer from infertility (1). Infertility is a 

multifaceted issue with increasing prevalence 
in both developed and developing countries. 
Due to its importance, many researchers try to 
assist this matter and promote the health 
status of families and society (2). Increasing of 
our knowledge about the factors affecting 
fertilization, would be helpful in solving this 
problem (2). 

Oxidative stress (OS) is a recognized factor 
with ability to affect human fertility. Free 
radicals are continuously produced as 
byproducts under aerobic cellular metabolism 
and play a key role in physiological and 

pathological processes. Antioxidant defense 
system assists the organism to respond and 
fight against the excess amount of free 
radicals (3). Overproduction of free radicals 
such as reactive oxygen species (ROS) or 
failure in antioxidant defense system results in 
OS (4), which is involved in several 
pathological conditions. The impact of OS in 
decreasing the egg quality, fertilization and 
pregnancy rates in mouse and human has 
been previously reported. On the other hand, 
it is reported that antioxidant depletion leads 
to infertility and use of antioxidants could be 
helpful in the treatment of infertility (5). 

As the principal pineal hormone, melatonin 
plays a key role in regulating the function of 
neuroendocrine system. Melatonin is 
produced in a circadian rhythm with a maximal 
secretion at night (3). Melatonin plays an 
important role in the regulation of the 
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hypothalamic-pituitary-gonadal axis in human 
(4). This hormone influences human ovarian 
and reproductive functions and high affinity 
binding sites for melatonin agonist has been 
detected on human granulosa cells membrane 
(6). As an effective antioxidant, melatonin 
detoxifies the free radicals and its presence is 
crucial for optimal cell and organ functions, 
including reproductive system (7). However, 
the melatonin level in infertile women and its 
correlation with OS biomarkers have not been 
established. Regarding to the role of 
melatonin level in infertility and lack of precise 
study in this field, the goal of the present study 
was to determine the correlation between 
melatonin and OS biomarkers in fertile and 
infertile women. 
 

Materials and methods 
 

This cross-sectional analytical study was 
carried out in Alzahra obstetric and 
gynecology hospital, Tabriz- Iran, from Jan 
2012 Jan 2013. The proposal was approved in 
ethic committee of the Tabriz university of 
Medical Sciences and registered as 5.4.8622-
90.11.6. Accordingly, the consent was 
obtained from volunteers and the aim of the 
study was explained for every participant. 

The fertile women have been considered 
as control group and the infertile women have 
been considered as case group. Sample size 
was chosen according to prevalence of 
infertility by consultation with a statistician. 
Thus, 30 cases for each group were 
determined. 

The control group was selected from 
patients that referred to Alzahra hospital for 
any gynecological reasons other than infertility 
and had child during last one year. The 
infertile women have been chosen from the 
patients who were referred to Alzahra hospital 
for treatment of infertility. These women with 
unexplained infertility, without having tubal 
factor andor PCO, did not achieve pregnancy 
after one year with unprotected intercourse 
and their husbands had not any indication of 
infertility and had normal spermogram 
according to WHO criteria (1). Inclusion 
criteria in addition to being fertile or infertile 
were included: fertile age (15-45) and having 
of normal, up to 25 Body Mass Index. 
 

Blood sampling 
 

For hematological determinations, 5ml 
blood was obtained from each participant, 

transferred to sterile tube, centrifuged and 
their serum was separated for measurement 
of Malondialdehyde (MDA) and total 
antioxidant capacity (TAC), as OS biomarkers, 
and melatonin. For having a similar condition, 
blood sampling in all patients was restricted to 
about 10 AM. The sera were kept at – 80 
degree Centigrade refrigerator until the time of 
measurement. 

The MDA measurement was carried out 
according to Bilic et al. (8). The measurement 
was based on thiobarbituric acid (TBA) 
reaction and extraction with normal bothanol, 
spectrophotometric detection of absorbance at 
532 wave length and comparing with standard 
curve. TBA was purchased from Merck. 

TAC measurement in serum was carried 
out according to Miller et al. (9) using Randox 
kit. Melatonin measurement was carried out 
using human melatonin (MT) Elisa Kit, 
purchased from Glory company. 
 

Statistical analysis 
The data obtained for case and control 

groups were presented as Mean±SD and 
analyzed. For evaluation of association 
between MDA and TAC with melatonin, non 
parametric correlation Spearman test, 
SPSS.13.0 (Statistical Package for the Social 
Sciences, version 13.0, SPSS Inc, Chicago, 
Illinois, USA) was used. P<0.05 was 
considered as significant. 
 

Results 
 

The average age of women in control 
group was 35.95±6.05 and in infertile women 
was 28.91±7.5. The average of BMI in control 
group was 26.35±2.97and in infertile women 
was 25.11±2.8. Hematologic parameters in 
both control and experiment groups were 
analyzed and the results are presented 
separately for each parameter. 

 

Serum level of melatonin 
The mean concentration of melatonin in the 

serum from fertile women was 
519.33±52.41ng/L and in infertile women was 
470.46±39.99ng/L. While the data showed 
that the melatonin level in infertile women was 
lower than that in fertile women however, the 
difference was not significant (p=0.46). 

 

Serum level of TAC 
The mean concentration of TAC in the 

serum from fertile women was 
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1.62±0.14nmol/L and in infertile men was 
1.27±0.17nmol/L. Statistical analysis revealed 
a significant difference between two groups 
(p<0.001). 

 
Serum level of MDA 

The mean concentration of MDA in the 
serum from fertile women was 1.91±0.39 
nmol/ml and in infertile women was 
2.7±0.47nmol/ml. Statistical analysis revealed 
that the MDA level in fertile women was 
significantly (P<0.001) lower than those in 
infertile women. 

 
Correlation of melatonin, TAC and MDA  

Figures 1-4 reveal correlation of melatonin 
with TAC and MDA. Spearman’s correlation 
coefficient ratio between TAC and melatonin 
in fertile women is presented in figure 1. As 
the figure shows there is a strong (rs=0.95) 

and significant (p<0.001) direct correlation 
between TAC and melatonin. 

Figure 2 reveals the examination of the 
same parameters in infertile women. As the 
figure shows there is a strong (rs=0.95) and 
significant (P<0.001) direct correlation 
between TAC and melatonin in infertile 
women. 

Figure 3 presents the Spearman’s 
correlation coefficient ratio between MDA and 
melatonin in fertile women. It can be found 
that there is a strong (rs= -0.89) and 
significant (p<0.001) negative correlation 
between MDA and melatonin in this group. 
The examination of the same parameters in 
infertile women is shown in figure 4. As the 
figure shows there is a moderate (rs= -0.57) 
and significant (p<0.01) negative correlation 
between MDA and melatonin in infertile 
women. 

 

 
Figure 1. Scatter plat showing correlation of melatonin and TAC in fertile women. 

 

 
Figure 2. Scatter plat showing correlation of melatonin and TAC in infertile women. 
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Figure 3. Scatter plat showing correlation of melatonin and MDA in fertile women. 

 
Figure 4. Scatter plat showing correlation of melatonin and MDA in infertile women. 

 
Discussion 

 
Understanding the factors that are involved 

in infertility would greatly be helpful in the 

treatment of infertility problem. The present 

study was carried out to investigate the 

possible role of melatonin as a free radical 

scavenger in infertility. 
We found in the present study that: 1.The 

melatonin level in infertile women is lower 
than the fertile women, however this 
difference was not significant, 2. The TAC 
level in fertile women was significantly higher 
in comparison with infertile women, 3. The 
MDA level in fertile women was significantly 
lower than those in infertile women, 4. The 
correlation between TAC and melatonin in 
both fertile and infertile women were strong, 
direct and significant, 5. The correlation 
between MDA and melatonin in fertile and 
infertile women were strong, significant and 
reverse. 

Physiology of the female reproductive 
system is affected by cellular reactive oxygen 
species (ROS) and antioxidants, as a defense 
system of the organism. It has been 

previously shown that the physiologic 
concentration of ROS plays a key role in 
folliculogenesis, oocyte maturation and uterine 
function (10) but its higher concentrations or 
organism's failure in combating ROS 
production (oxidative stress status) can initiate 
or develop the pathological conditions and 
affect reproductive processes (4). 

The most important pineal gland hormone, 
melatonin, has direct and indirect antioxidant 
activity (11) and it can be detected in many 
body compartments. The function of ovary is 
controlled directly by melatonin. Previous 
studies revealed the presence of melatonin 
receptors on preovulatory follicular granulosa 
cells. Functions of granulosa cells such as 
steroidogenesis are altered in the presence of 
melatonin in hen, hamster and human (12). 

Our study showed that the serum level of 
melatonin in infertile women was notably 
lower than the fertile woman, but this 
difference was not significant. The low level of 
melatonin in infertile women, in the present 
study, could still be defended in that; as the 
mean values of melatonin level show the level 
of melatonin ranges widely among the 
individuals. This is due to that melatonin is 
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produced according to the circadian rhythm 
(3). On the other hand, the level of melatonin 
in human blood is affected greatly by varying 
numerous factors such as amount of light, 
stress, body position, physical activity, time of 
the day and so on (13). Although it is tried that 
demographic characteristic of participants 
such as BMI and age to be in a limited range 
and the time of blood collection was restricted 
to a limited time, but the control of other 
factors was almost impossible. In accordance 
with our findings, it has been demonstrated 
that melatonin regulates ovarian function 
through the regulation of gonadotropin release 
which is mediated via its specific receptors 
(14). It is also reported that, in human ovary, 
melatonin concentration in follicular fluid from 
preovulatory follicles is higher than in serum 
(15). Additionally, there is growing evidence 
that melatonin as an antioxidant, has a direct 
effect on oocyte maturation and embryo 
development (16). In vivo studies are 
consistent with in vitro findings in showing that 
melatonin administration in infertile patients 
reduced intrafollicular oxidative damage, 
increased fertilization and pregnancy rates 
during In vitro fertilization protocol (17). It is 
also believed that melatonin in the placenta 
plays an important role in regulating apoptotic 
processes and maintaining of optimal turnover 
of embryonic placental cells (18). 

Our study also revealed that the serum 
level of TAC in infertile women was 
significantly (p<0.001) lower in comparison 
with fertile women and concentration of MDA 
in infertile women was significantly (p<0.001) 
higher in comparison with fertile women. The 
significant correlation between melatonin and 
OS factors indicates that low melatonin level 
in infertile women possibly is involved in 
production of OS. 

In support of our findings, it has been 
previously reported that the excess amount of 
ROS, a main molecule involved in OS 
condition, impairs the human reproduction. It 
has been reported that the peripheral markers 
of OS significantly decreased in women with 
infertility due to different pathological 
conditions such as endometriosis (19). 

Based on the evidence, ROS and 
antioxidant system are important in ovulation, 
fertilization, steroidogenesis and endometrial 
receptivity (15). Tamura et al. (2009) reported 
that the concentration of melatonin, as a free 
radical scavenger, is higher in the fluid of 

large follicles in comparison with its 
concentration in small size follicles (12). The 
role of melatonin in promoting fertilization rarte 
and embryonic development an maturation 
has been also revealed (16, 18). Furthermore, 
interaction of melatonin and its derivatives 
with free radicals and combatting OS is well 
known (20). These findings are in favor of our 
results in that in infertile women, the level of 
melatonin and TAC was lower in comparison 
with fertile women. As it has been previously 
described, human fertility is directly and 
indirectly controlled by OS. 

Based on these documented data, we can 
conclude that melatonin as a scavenger of 
free radicals such as ROS, plays an important 
role in regulation of reproduction in female. It 
can also be suggested that the use of 
melatonin in infertility treatment could be 
taken into consideration. 
 

Acknowledgments 
 

This article is resulted from a research 
proposal leading to thesis of Dr. Sara 
Soleimani Rad, resident of obstetrics and 
gynecology, and was approved by Women's 
reproductive health research renter, Tabriz 
university of medical sciences, Tabriz-Iran. 
This research has financially been supported 
by research deputy of Tabriz university of 
medical sciences. 
 

Conflict of interest 
 

The authors declare no conflict of interests. 

References 
 
1. De Sutter P. Rational diagnosis and treatment in 

infertility. Best Pract Res Clin Obstet Gynaecol 2006; 
20: 647-664. Epub 2006/06/14. 

2. Sharlip ID, Jarow JP, Belker AM, Lipshultz LI, 
Sigman M, Thomas AJ, et al. Best practice policies 
for male infertility. Fertil Steril 2002; 77: 873-882. 
Epub 2002/05/16. 

3. Bonnefont-Rousselot D, Collin F. Melatonin: action 
as antioxidant and potential applications in human 
disease and aging. Toxicology 278: 55-67. Epub 
2010/04/27. 

4. Agarwal A, Gupta S, Sharma R. Oxidative stress and 
its implications in female infertility - a clinician's 
perspective. Reprod Biomed Online 2005; 11: 641-
650. Epub 2006/01/18. 

5. Tripathi A, PremKumar KV, Pandey AN, Khatun S, 
Mishra SK, Shrivastav TG, et al. Melatonin protects 
against clomiphene citrate-induced generation of 
hydrogen peroxide and morphological apoptotic 
changes in rat eggs. Eur J Pharmacol 667: 419-424. 
Epub 2011/06/23. 

file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_4
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_25
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_26
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_28
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_30
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_31
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_15
file:///C:/Users/ijrm_mortazavi/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Low/Content.IE5/AppData/Local/Temp/92-189-6.docx%23_ENREF_19


Soleimani Rad et al 

444                                                        Iranian Journal of Reproductive Medicine Vol. 13. No. 7. pp: 439-444, July 2015 

6. Ronnberg L, Kauppila A, Leppaluoto J, Martikainen 
H, Vakkuri O. Circadian and seasonal variation in 
human preovulatory follicular fluid melatonin 
concentration. J Clin Endocrinol Metab 1990; 71: 
492-506. 

7. Bhatia AL, Manda K. Study on pre-treatment of 
melatonin against radiation-induced oxidative stress 
in mice. Environ Toxicol Pharmacol 2004; 18: 13-20. 
Epub 2004/09/01. 

8. Bilici M, Efe H, Koroglu MA, Uydu HA, Bekaroglu M, 
Deger O. Antioxidative enzyme activities and lipid 
peroxidation in major depression: alterations by 
antidepressant treatments. J Affect Disord 2001; 64: 
43-51. Epub 2001/04/09. 

9. Miller NJ, Rice-Evans C, Davies MJ, Gopinathan V, 

Milner A. A novel method for measuring antioxidant 

capacity and its application to monitoring the 

antioxidant status in premature neonates. Clin Sci 

(Lond) 1993; 84: 407-412. Epub 1993/04/01. 

10. Agarwal A, Makker K, Sharma R. Clinical relevance 

of oxidative stress in male factor infertility: an update. 

Am J Reprod Immunol 2008; 59: 2-11. Epub 

2007/12/25. 

11. Hardeland R. Antioxidative protection by melatonin: 
multiplicity of mechanisms from radical detoxification 
to radical avoidance. Endocrine 2005; 27: 119-130. 
Epub 2005/10/12. 

12. Tamura H, Nakamura Y, Korkmaz A, Manchester LC, 
Tan DX, Sugino N, et al. Melatonin and the ovary: 
physiological and pathophysiological implications. 
Fertil Steril 2009; 92: 328-343. Epub 2008/09/23. 

13. Waldhauser F, Weiszenbacher G, Tatzer E, Gisinger 
B, Waldhauser M, Schemper M, et al. Alterations in 
nocturnal serum melatonin levels in humans with 
growth and aging. J Clin Endocrinol Metab 1988; 66: 

648-652. Epub 1988/03/01. 
14. Wang F, Tian X, Zhang L, Tan D, Reiter RJ, Liu G. 

Melatonin promotes the in vitro development of 
pronuclear embryos and increases the efficiency of 
blastocyst implantation in murine. J Pineal Res 2013; 
55: 267-274. Epub 2013/06/19. 

15. Brzezinski A, Seibel MM, Lynch HJ, Deng MH, 
Wurtman RJ. Melatonin in human preovulatory 
follicular fluid. J Clin Endocrinol Metab 1987; 64: 
865-867. Epub 1987/04/01. 

16. Ishizuka B, Kuribayashi Y, Murai K, Amemiya A, Itoh 

MT. The effect of melatonin on in vitro fertilization 

and embryo development in mice. J Pineal Res 

2000; 28: 48-51. Epub 2000/01/08. 

17. Tamura H, Nakamura Y, Terron MP, Flores LJ, 

Manchester LC, Tan DX, et al. Melatonin and 

pregnancy in the human. Reprod Toxicol 2008; 25: 

291-303. Epub 2008/05/20. 

18. Tamura H, Takasaki A, Miwa I, Taniguchi K, 

Maekawa R, Asada H, et al. Oxidative stress impairs 

oocyte quality and melatonin protects oocytes from 

free radical damage and improves fertilization rate. J 

Pineal Res 2008; 44: 280-287. Epub 2008/03/15. 

19. Lanoix D, Lacasse AA, Reiter RJ, Vaillancourt C. 

Melatonin: the smart killer: the human trophoblast as 

a model. Mol Cell Endocrinol 2012; 348: 1-11. Epub 

2011/09/06. 

20. Tan DX, Manchester LC, Terron MP, Flores LJ, 

Reiter RJ. One molecule, many derivatives: a never-

ending interaction of melatonin with reactive oxygen 

and nitrogen species? J Pineal Res 2007; 42: 28-42. 

Epub 2007/01/03. 
 


