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Background. Polycystic Ovary Syndrome (PCOS) is a hormonal disorder affec-
ting women of reproductive age. Alarmingly, there is a significant diagnostic gap, with
about 75 % of women in hospital settings unknowingly having PCOS due to inconsistent
diagnostic criteria. The manifestations of PCOS are multifaceted, along with hyperan-
drogenism, which results in excessive male hormones, hirsutism, and irregular men-
strual cycles, frequently culminating in infertility and profound mental fithess challenges.
The role of oxidative stress cannot be understated; it detrimentally influences the repro-
ductive lifespan and inflicts damage that exacerbates infertility issues.

Materials and Methods. The research was conducted on 80 women between the
ages of 25-45 years who were divided into PCOS and control groups. Women'’s blood
samples were obtained from the Nineveh Health Directorate Oncology and Nuclear
Medicine Hospital, Irag. The levels of AMH and FSH were measured through the ELISA
kits. In addition, biochemical parameters such as glucose, total cholesterol, malondial-
dehyde (MDA), and glutathione (GSH) were quantified in both control and PCOS
women. Relationships between these variables were explored using unpaired f-tests,
Pearson’s correlation coefficient, and multiple of regression analysis.

Results and Discussion. FSH levels were positively correlated with age while
AMH was related to age inversely, suggesting that aging decreases ovarian reserve
in PCOS women. Furthermore, a significant increase in mean serum Malondialdehyde
(MDA) was observed for the women with PCOS group compared to healthy controls,
aligning with a significant association among AMH and MDA. Remarkably, no statisti-
cally significant correlation between FSH and AMH was found relating glucose, and total
cholesterol (TC) in the PCOS group. Therefore, the monitoring of these indicators could
enhance the clinical care of PCOS.
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Conclusion. This study reveals age-associated adjustments in ovarian reserve in
PCOS. Moreover, the increase in MDA levels revealed the increased oxidative stress
that characterized the condition’s complexity.
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INTRODUCTION

A hormonal disorder affects 5-15 % of premenopausal women known as PCOS or
polycystic ovarian syndrome (Cunha & Povoa, 2021). The prevalence of undiagnosed
PCOS presents a worrying picture; studies suggest that approximately 75 % of female
patients who attend hospitals may be suffering from undiagnosed polycystic ovary syn-
drome. This may be as a result of a host of factors including lack of awareness and
knowledge about PCOS compounded by its complexity of diagnosis which is rather
variable based on different diagnostic criteria (Dybciak et al., 2022; Simon et al., 2023).
PCOS is accompanied by prominent symptoms including hyperandrogenism and hirsu-
tism besides the menstrual irregularities (Idicula-Thomas et al., 2020). PCOS presents
various phenotypes including the classic PCOS characterized by hyperandrogenism,
oligo-ovulation and polycystic ovary. Another phenotype includes PCOS with hyperan-
drogenism, ovulation irregularity but normal ovary. Additionally, there is a normo-andro-
genic PCOS with ovulatory dysfunction, polycystic ovary, but normal androgen levels.
It can also be further classified according to body mass index (BMI) into lean PCOS
(normal or low BMI) and obese PCOSs (overweight or obese) (Barry et al., 2014; Azziz
et al., 2009). In addition to affecting the physiological conditions, it is also associated
with mentally health issues, casting shadows of depression, anxiety, and psychosexual
dysfunction (Teede et al., 2010).
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The commonly employed biomarkers to evaluate the status of the ovarian reserve
include arbitrary follicle count, FSH, and AMH levels. These markers have a critical
role to play in fertility assessment for women and are useful in diagnosing PCOS, thus
allowing for more specific routes for the treatment of infertility (Tal & Seifer, 2017). For
these, AMH stands out as an especially useful marker that is secreted by granulosa
cells of ovarian Antral follicles, starting in the second half of fetal life from about twenty-
third week’s development and up to adulthood. The utility of AMH as an ovarian reserve
indicator is underscored by its inverse relationship with age — its production diminishes
as age advances (Broer et al., 2014; Shrikhande et al., 2020). This characteristic makes
it a valuable tool in evaluating the ovarian reserve, offering clinicians a dynamic param-
eter to assess reproductive potential. One notable advantage of AMH lies in its rela-
tive stability throughout the menstrual cycle in normo-ovulatory women. Unlike some
hormonal markers that fluctuate during specific phases, AMH maintains consistency.
Consequently, there is no discernible advantage to assessing AMH during the men-
strual cycle. This stability enhances the practicality and reliability of AMH as a marker
for ovarian reserve assessment (Aljarad et al., 2019).

Currently, oxidative stress appears to influence the reproductive life span of both
men and women. High levels of oxidative stress result in pathological changes in the
reproductive system, which causes infertility. The body contains an antioxidant defense
system that minimizes reactive oxygen species (ROS) effect in the human’s basics
agents of defense against reactive oxygen species. The enzyme-based antioxidants
include superoxide dismutase, catalase, glutathione peroxidase, thioredoxin, while
non-enzyme based ones include ascorbate, tocopherol, catechin, curcumin and carote-
noids. However, once ROS levels go beyond a definite level, it causes oxidative stress
to the cell’s DNA, proteins, lipids, and carbohydrates which may result in injury (Jena
et al., 2023). The delicate equilibrium between ROS and their corresponding antioxi-
dant counterparts intricately governs the finely tuned process of ovulatory function,
overseeing the cyclic release of mature follicles (ova) essential for conception (Chen
et al., 2008). The presence of antioxidants emerges as a crucial element in safeguar-
ding developing follicles, fostering a homeostatic redox environment, and creating con-
ditions conducive to the optimal health of eggs (Agarwal et al., 2005). Previous findings
illuminate a strong correlation among females grappling with PCOS and heightened
levels of oxidative stress markers, intricately linked with insulin resistance, hyperan-
drogenism, and inflammation (Hamza et al., 2016; Murri et al., 2013; Papalou et al.,
2016). However, the specifics of this relationship between PCOS and oxidative stress
are still indistinct, as there exist several opinions in the scientific literature. A certain
number of studies hypothesized that oxidative stress could be a trigger for PCOS deve-
lopment, but others argue that PCOS acts as a catalyst by creating oxidative stress
as a result of the intricate interactions between metabolic and hormonal abnormalities
(Agarwal et al., 2012).

The aim of the present work is to reveal putative changes in the ovarian reserve,
and to investigate the relationship between such endocrine biomarkers as FSH and
AMH, age, and oxidative stress markers. The study endeavors to provide valuable
diagnostic information for optimizing reproductive outcomes, enhance medical diag-
nostics, and contribute recommendations for maintaining optimal hormone levels within
a healthy range.
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MATERIALS AND METHODS

Study subjects. 80 women aged between 25 and 45 were randomly assimilated
into two groups. One group comprised 40 participants diagnosed with PCOS, and the
other was the control group. Bivariate correlations of biochemical tests in PCOS women
and the control group are shown in Table 1. polycystic ovary syndrome prognosis
was made in keeping with the Rotterdam Criteria (Rotterdam, 2004). Patient statis-
tics, encompassing age, weight, height, and family records, were carefully collected to
understand their association with PCOS.

Demographic details. Demographic details were obtained, including calculations
for age and body mass index (BMI). The BMI was defined as being <25 to represent
normal weight and 225 to signify being overweight or obese.

Blood collection and ethical approval. Women'’s blood samples were obtained
from the Nineveh Health Directorate Oncology and Nuclear Medicine Hospitals, Iraq.
Every female participant involved in the research study granted their informed consent.
The collection process involved using biochemistry blood tubes to ensure appropriate
preservation and handling from January 2022 to April. Serums were separated through
centrifugation at 3,000 revolutions per minute for 10 min and stored at a temperature of
-20 °C until use.

Biochemical parameters. ELISAKkits from Ansh (Germany) and Human (Germany)
were used to conduct the Enzyme-Linked Immunosorbent Assay for AMH and FSH
(Freund et al., 1986). The assays were performed according to the manufacturer’s
recommendations for increased accuracy and a standardized protocol. In addition,
ready-made assay (kits) from the company, BIOLABS were used to assess glucose and
total cholesterol (TC) levels based on enzymatic methods. Regarding malondialdehyde
(MDA) levels, a TBA modified reaction was used (Botsoglou et al., 1994). The level
assessment of GSH used Ellman’s reagent/ DTNB (Cao et al., 2020).

Statistical analysis. The statistical analysis for this study was conducted using IBM
SPSS Statistics 22 software. Graph Pad Prism v8.0 was also employed for graphical
representation of the data. For group comparisons, the Bland—Altman method was uti-
lized, a statistical technique particularly effective in assessing agreement between two
quantitative measurements. Multiple regression analysis and Pearson’s correlation coef-
ficient have been used to explore the relationships among the variables. A comparison of
variables with a normal distribution was performed by t-test, difference mean value and
standard deviation (SD) were calculated. The significance level was set at P <0.05.

RESULTS AND DISCUSSION

Comparison of biochemical measurements between women with PCOS and
healthy control. Bland—Altman plot was used to determine the agreement for various
variables, including age, body mass index (BMI), AMH, FSH, glucose, TC, MDA, and
GSH between PCOS women and the control group (Bland & Altman, 1995). The results
indicated a moderate degree of agreement on the Bland-Altman plots for these mea-
surements, as illustrated in Figure 1.

The data analysis showed a significant mean age difference among the control
group and PCOS women group (p-value = 0.05, t = -1.97). However, the study did not
identify a statistically considerable mean distinction in BMI (Fig. 2; Table 1).
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Fig. 1. A comparative analysis of various variables examined, including A. Age, B. BMI, C. AMH, D. FSH, E.
glucose, F. TC, G. MDA, and H. GSH. The red line signifies the mean difference, while the red dotted
lines indicate the 95 % confidence limits. If the values closely approach the red line, it indicates the
absence of a statistically significant variance. If the points are scattered evenly with no clear pattern, it
suggests good agreement. If there are points that lie outside the limits of red dotted lines, it indicates
that there is no agreement between the tests

In exploring antioxidants and oxidative stress levels, the study considered two vari-
ables: MDA and serum GSH. The levels of MDA have been notably higher in PCOS
women compared to the control group (p-value = 0.005, t = 3.01) (Fig. 2; Table 1). This
observation aligns with findings from other studies reinforcing MDA as an indicator of
chronic oxidative states prevalent in PCOS group (Desai et al., 2014; Sabuncu et al.,
2001). The increased amount of MDA in serum indicates that the process of peroxida-
tion fats is increased as well as the degree of tissue damage in patients with PCOS.
Notably, even in non-obese PCOS patients the MDA levels were elevated in comparison
with the control group (Desai et al., 2014; Yilmaz et al., 2016). On the other hand, there
was no significant difference observed in serum GSH levels between the test and con-
trol groups. These results parallel those of a previous study conducted by Enechukwu
et al. 2019. In addition, there was a significant difference in TC between PCOS patients
and the control group (p-value = 0.03, t = 2.14). This finding is consistent with pre-
vious published studies (Enechukwu et al., 2019; Macut et al., 2013; Manikkumar et al.,
2013). Moreover, serum glucose levels were also significantly higher in PCOS patients
compared with controls (p-value = 0.001, t = 5.40).
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Table 1. Bivariate correlation of biochemical measurements in PCOS women and control

group
Parameters T'?:Lg;%l;p Co?:rglfg))up difl;g ?::ce T-test p-value
Age 34.0246.71 34.75+7.91 -0.73 -1.97 0.05
BMI (kg/m?) 28.16+3.70 27.97+2.43 0.19 0.28 0.78
AMH (1U/mL) 7.62+2.91 2.20+1.16 5.42 10.65 0.001
FSH (IU/mL) 4.91+3.08 7.77+2.6 -2.85 -11.46 0.001
Glucose 131.05+26.47 103.37+19.09 27.68 5.40 0.001
TC 174.67+15.33 165.77+22.44 8.90 2.14 0.03
MDA mmol/L 3.70+1.21 2.56+0.86 1.14 3.01 0.005
GSH mmol/L 5.82+2.45 5.44+1.16 0.38 0.97 0.33
Vitamin D ng/mL 13.87+0.55 15.27+2.30 -1.40 -1.55 0.218

Note:

Data are shown as mean+SD. The negative value means that the values of the control are higher than

the values of the patient. FSH; follicle stimulating hormone, AMH; anti-Mdllerian hormone, and TC;

total cholesterol
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Fig. 2. Comparison of the mean levels of various variables examined, including A. Age, B. BMI, C. AMH, D.
FSH, E. glucose, F. TC, G. MDA, and H. GSH. between control (black column) and PCOS groups (red
column). *; Significant difference between groups (P<0.05)

AMH levels were substantially higher in the PCOS group (7.62+2.91) than in the
normal group (2.20+1.16) (p-value = 0.001), mirroring findings from prior research
(Kohzadi et al., 2020; Koéninger et al., 2014; Matsuzaki et al., 2017; Sahmay et al., 2013;
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Woo et al., 2012). An upswing in androgens in the PCOS cohort is identified as a dri-
ving force behind heightened AMH production. This may play a role in diminishing the
sensitivity of developing follicles to FSH. The increased AMH levels in PCOS provide
credence to the PCOS-ovarian dysfunctions perception of a reduced ovarian reserve,
even among PCOS subjects with apparently regular menstrual cycles, unraveling the
intricate facets of subfertility in this population. Intriguingly, FSH levels are significantly
lower in the PCOS group (4.91+3.08) in comparison with the control group (7.77+2.6)
(Fig. 2; Table 1). The burgeoning count of small follicles, coupled with the AMH secreted
from them dampen follicular sensitivity to FSH, ultimately resulting in a reduction in its
efficacy in individuals struggling with PCOS (Hamza et al., 2016).

Correlations of AMH and FSH levels with biochemical variables. Different
correlations of AMH with medical and biochemical traits were observed in ladies with
PCOS in comparison to the control group, suggesting a potential contribution to PCOS
pathogenesis. Within the PCOS group, a statistically significant positive correlation
emerged between FSH and age (p-value=0.001), contrasting with the control group
where no significant correlation was observed (Fig. 3; Table 2). The findings of a pre-
vious study revealed a significant correlation among age and FSH solely in the normal
group, emphasizing the nuanced nature of age-related hormonal dynamics (Kohzadi
et al., 2020). Moreover, the present study revealed a decline in AMH mean with aging
in the PCOS group, supported by correlation coefficients (-0.41) and p-values (0.008).
This aligns with previous research (MacNaughton et al., 1992), attributing the decline to
diminishing follicles and ovarian reserves approaching menopause. In contrast, a feeble
and statistically insignificant correlation was observed in the fertile group between AMH
and age. These findings underscore the complexity of AMH associations in diverse
populations, emphasizing the necessity for continued research to unravel the intricate
mechanisms influencing PCOS pathogenesis and age-related hormonal dynamics.

This research also did not observe a significantly large disparity of AMH, FSH, and
BMI among the two groups: PCOS and control (Table 2). In contrast, another previous
study reported a negative correlation between BMI and AMH levels (Oldfield et al., 2021).
This dissimilarity can be related to the various demographic composition of female par-
ticipants in this study, encompassing different ages and situations together with peri-
menopausal, postmenopausal, fertility, infertility, and PCOS. Remarkably, the outcomes
of this study conform with the earlier studies (Gupta et al., 2019; Okunola et al., 2017;
Sahmay et al.,, 2018). On the other hand, the study conducted by L. G. Nardo et al.
(2009) offered another view where AMH rises with increased exercise and does not
bear relation to BMI. In light of these findings, it still remains unclear whether BMI can be
used to measure the serum AMH levels in contexts (Bahadur et al., 2021; Kloos et al.,
2022). Therefore, it is recommended to conduct further investigations with larger sample
sizes to explore the relationship and mechanism between BMI and serum AMH to have
a clearer point of view.

In the context of the study findings, elevated TC levels observed in the PCOS
women, compared to the normal group, do not exhibit a considerable correlation with
AMH and FSH (Table 2). This implies that these specific factors might not directly con-
tribute to the onset or severity of PCOS within the examined population. Intriguingly,
there was a noteworthy correlation between FSH and TC in fertile women, indicating
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a potential connection between cholesterol (is a steroid hormone precursor) and FSH,
especially pronounced in those with regular menstrual cycles. In contrast, the lack of
a strong correlation in PCOS women hints at a disrupted hormonal milieu or distinct
mechanisms influencing cholesterol metabolism in this population. Nevertheless, these
findings diverge from a study by C. Serviente et al. (2019) which points to a positive
association between higher FSH in postmenopausal women and elevated levels of both
TC and Low-Density Lipoprotein (LDL). Additionally, this study unveils a non-significant
association between TC and AMH in both control and PCOS women, contradicting a
previous study that showed a negative correlation. This incongruence suggests the
potential influence of lipid profile changes on AMH ranges in ladies with diminished
ovarian features (Junet et al., 2020). Additionally, the data divulges no statistically sig-
nificant correlation between FSH or AMH and glucose in both fertile and PCOS groups
(Table 2). This contrasts with previous studies linking FSH or AMH concentration to
insulin resistance, prediabetes, and diabetes in postmenopausal women or those with
circulating androgens in PCOS with normal or impaired fasting glucose (Nardo et al.,
2009; Stefanska et al., 2019; Wang et al., 2016).

Table 2. Correlation between anti-Miillerian hormone (AMH), follicle stimulating hormone
(FSH), body mass index (BMI), age, total cholesterol (TC), glucose, Malondialdehyde
(MDA), and glutathione (GSH), in PCOS and healthy women

Control group (n = 40) Test group (n = 40)
Variable
FSH AMH FSH AMH
Pearson correlation -0.012 0.29 -0.41" 0.65"
Age
p-value 0.43 0.06 0.008 0.001
Pearson correlation -0.02 -0.80 0.06 -0.28
BMI
p-value 0.88 0.62 0.72 0.08
Pearson correlation -0.29 0.59” 0.01 -0.1
TC
p-value 0.07 0.001 0.96 0.52
Pearson correlation -0.14 0.26 0.25 0.09
Glucose
p-value 0.4 0.11 0.13 0.59
Pearson correlation 0.28 0.09 0.46™ -0.40”
MDA
p-value 0.08 0.56 0.001 0.01
Pearson correlation 0.23 0.07 -0.2 0.09
GSH
p-value 0.14 0.65 0.22 0.56
Pearson correlation 1 -0.26 1 -0.38
AMH
p-value - 0.09 - 0.01
Pearson correlation -0.26 1 -0.38" 1
FSH
p-value 0.09 - 0.01 -
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The data showed that there were significant differences in the interaction of AMH FSH
and MDA in PCOS and control groups. Moreover, a significant positive correlation was
noted between AMH and MDA based on Pearson correlation = 0.46 and p-value = 0.001 in
PCOS women (Fig. 3; Table 2). This aligns with prior research, suggesting a link between
elevated risks of PCOS and the integral role of free radicals within the female reproduc-
tive tract (Agarwal et al., 2005). Furthermore, MDA levels are implicated in heightened
lipid peroxidation products, correlating with a spectrum of chronic sicknesses (Adibhatla
& Hatcher, 2010). Numerous studies highlight increased oxidative stress levels in PCOS
patients, as well as those with obesity, insulin resistance, cardiovascular disorders, and
cancers (Cheng & He, 2022; Fatima et al., 2019; Zuo et al., 2016). Conversely, in fertile
women, no statistically significant differences manifest between AMH or FSH and MDA.
This absence of statistical discord suggests a distinct biochemical equilibrium in the fertile
domain, untethered from the intricate dynamics observed in their subfertile counterparts.
Furthermore, the data indicates a lack of significant differences between AMH and gluta-
thione (GSH) in both PCOS and control groups (Table 2). However, this finding contra-
dicted research from 1996, which observed that there is a positive association between
decreased concentrations of GSH in RBC and hormonal disarray (Sheng-Huang et al.,
2015). The impact of GSH seemed to hinge on the relative frailty of producing free radi-
cals and the subsequent buffering role of antioxidants.
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Fig. 3. The most significant correlations among various factors within both control group (depicted by the
black line) and PCOS group (illustrated by the red line). The distinctive correlations include (A) AMH
and age, (B) FSH and age, (C) AMH and FSH, (D) AMH and MDA, and (E) FSH and MDA

After the levels of FSH and AMH had been compared, the data revealed a nega-
tive correlation within the PCOS group (Pearson correlation = -0.38, p-value = 0.01)
(Fig. 3; Table 2). This finding aligned with prior research (Lie Fong et al., 2012; Okunola
et al., 2017; Singer et al., 2009). The negative correlation indicated that an increasing
concentration of basal serum FSH, along with a decreasing random AMH, correlates
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with the decline in ovarian reserve, constantly connected to aging. Conversely, the
analysis found no statistical difference between FSH and AMH in healthy women. This
absence of correlation in the fertile group implies a more complex or nuanced relation-
ship between these two hormonal markers in women with normal fertility.

Previous studies have posited a direct impact of vitamin D on AMH synthesis.
Notably, individuals with higher vitamin D concentrations may potentially sustain their
ovarian reserve for extended periods. Additionally, other investigations suggested that
vitamin D plays a role of a positive modulator in the synthesis of AMH (Muscogiuri et al.,
2017; Revelli et al., 2009). To further explore this relationship, vitamin D levels were
assessed in seven specific samples, deemed most impactful based on the correlations
observed among AMH, FSH, and MDA. Notably, data in Table 1 revealed no statistically
differences in terms of vitamin D content between the PCOS and the control groups.
This study aligns with prior findings that indicated no statistically significant distinctions
in vitamin D levels between these two groups (Kim et al., 2014; Moini et al., 2015;
Rahsepar et al. 2017). Although these findings do not demonstrate a specific correlation
between vitamin D levels and PCOS, they highlight an interaction among vitamin D and
AMH synthesis emphasizing the multifaceted nature of factors that impact the ovarian
reserve. To fully understand the complex relationships between vitamin D, AMH, and
reproductive health, more investigation is necessary.

CONCLUSION

The study concludes with significant findings that contribute to understanding the
ovarian reserve dynamics and the impact of oxidative stress in PCOS. The identified cor-
relations between FSH, AMH, and age within the PCOS group provide valuable insights
into the complexities of the ovarian reserve dynamics associated with advancing age.
Moreover, the study found that PCOS patients had significantly higher mean serum MDA
levels than controls, indicating enhanced oxidative stress. The non-significant difference
in serum GSH levels between the test and control groups emphasizes the imbalance in
antioxidants. The notable link between AMH and MDA suggests a potential connection
between the risks of PCOS and the role of free radicals in the female reproductive tract.

THE LIMITATIONS OF THE STUDY

The study involved only 80 female participants, and was conducted at a single
medical center; therefore, the generalizations of the findings may not be achievable.
Furthermore, diverse potential confounding factors, such as diet, lifestyle, drugs, and
genetic versions, were not thoroughly managed or accounted for, potentially impacting
the outcomes. Thus, the results of the study should be further supported and expanded
in the subsequent research involving a bigger sample of more diverse participants.

ACKNOWLEDGMENTS AND FUNDING

I would like to thank Mosul University, College of Education for Pure Science
Department at Chemistry who supported me throughout this study with outstanding
infrastructures. | would also like to express my appreciation to the Nineveh Health
Directorate Oncology and Nuclear Medicine Hospitals for their collaboration and provi-
sion of women’s blood samples crucial to this study.

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) ¢ bionoriuHi CTyaii / Studia Biologica ¢ 2024 ¢« Tom 18 / N2 4 e C. 21-36



EVALUATION OF FOLLICLE-STIMULATING HORMONE VERSUS ANTI-MULLERIAN HORMONE IN POLYCYSTIC OVARY SYNDROME... 31

COMPLIANCE WITH ETHICAL STANDARDS

Conflict of interest: the author declares that the study was conducted in
the absence of any commercial or financial relationship that could be construed as
a potential conflict of interest.

Animal rights: this article does not include animal studies.

Human rights: all studies were conducted in accordance with the Declaration of
Helsinki guidelines. Women'’s blood samples were obtained from the Nineveh Health
Directorate Oncology and Nuclear Medicine Hospitals, Iraq. The permission for this
study was approved by the Ethics Committee on 10/01/2022, under reference No 124.

REFERENCES

Adibhatla, R. M., & Hatcher, J. F. (2010). Lipid oxidation and peroxidation in CNS health and
disease: from molecular mechanisms to therapeutic opportunities. Antioxidants & Redox
Signaling, 12(1), 125-169. doi:10.1089/ars.2009.2668
Crossref @ PubMed e Google Scholar

Agarwal, A., Aponte-Mellado, A., Premkumar, B. J., Shaman, A., & Gupta, S. (2012). The effects of
oxidative stress on female reproduction: a review. Reproductive Biology and Endocrinology,
10(1), 49. doi:10.1186/1477-7827-10-49
Crossref @ PubMed e PMC e Google Scholar

Agarwal, A., Gupta, S., & Sharma, R. K. (2005). Role of oxidative stress in female reproduction.
Reproductive Biology and Endocrinology, 3(1), 28. doi:10.1186/1477-7827-3-28
Crossref @ PubMed e PMC e Google Scholar

Aljarad, M., Alhalabi, N., Hamad, A., Nmr, N., Abbas, F., Alkhatib, A., Alhalabi, M., Al-Hammami, H.,
& Ibrahim, N. (2019). Prevalence of thyroid autoimmune antibodies in women seeking fertility
care in Damascus, Syria. Cureus, 11(8), €5315. doi:10.7759/cureus.5315
Crossref @ PubMed ¢ PMC e Google Scholar

Azziz,R.,Carmina, E., Dewailly, D., Diamanti-Kandarakis, E., Escobar-Morreale, H. F., Futterweit, W.,
Janssen, O. E., Legro, R. S., Norman, R. J., Taylor, A. E., & Witchel, S. F. (2009). The Androgen
Excess and PCOS Society criteria for the polycystic ovary syndrome: the complete task force
report. Fertility and Sterility, 91(2), 456—488. doi:10.1016/j.fertnstert.2008.06.035
Crossref e PubMed e Google Scholar

Barry, J. A., Azizia, M. M., & Hardiman, P. J. (2014). Risk of endometrial, ovarian and breast
cancer in women with polycystic ovary syndrome: a systematic review and meta-analysis.
Human Reproduction Update, 20(5), 748-758. doi:10.1093/humupd/dmu012
Crossref @ PubMed ¢ PMC e Google Scholar

Bahadur, A., Verma, N., Mundhra, R., Chawla, L., Ajmani, M., Sri, M. S., & Arora, S. (2021).
Correlation of homeostatic model assessment-insulin resistance, anti-Mullerian hormone,
and BMI in the characterization of polycystic ovary syndrome. Cureus, 13(6), e16047.
doi:10.7759/cureus.16047
Crossref @ PubMed e PMC e Google Scholar

Bland, J. M., & Altman, D. G. (1995). Statistics notes: multiple significance tests: the Bonferroni
method. BMJ, 310(6973), 170-170. doi:10.1136/bmj.310.6973.170
Crossref @ PubMed e PMC e Google Scholar

Botsoglou, N. A., Fletouris, D. J., Papageorgiou, G. E., Vassilopoulos, V. N., Mantis, A. J., &
Trakatellis, A. G. (1994). Rapid, sensitive, and specific thiobarbituric acid method for measuring
lipid peroxidation in animal tissue, food, and feedstuff samples. Journal of Agricultural and
Food Chemistry, 42(9), 1931-1937. doi:10.1021/jf00045a019
Crossref @ Google Scholar

Broer, S. L., Broekmans, F. J. M., Laven, J. S. E., & Fauser, B. C. J. M. (2014). Anti-Mdllerian
hormone: ovarian reserve testing and its potential clinical implications. Human Reproduction
Update, 20(5), 688—701. doi:10.1093/humupd/dmu020
Crossref e PubMed e Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2024 « Tom 18 / N2 4  C. 21-36


https://doi.org/10.1089/ars.2009.2668
https://pubmed.ncbi.nlm.nih.gov/19624272/
https://scholar.google.com.ua/scholar_lookup?title=Lipid+oxidation+and+peroxidation+in+CNS+health+and+disease:+from+molecular+mechanisms+to+therapeutic+opportunities&hl=uk&authuser=2
https://doi.org/10.1186/1477-7827-10-49
https://pubmed.ncbi.nlm.nih.gov/22748101/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3527168/
https://scholar.google.com.ua/scholar_lookup?title=The+effects+of+oxidative+stress+on+female+reproduction%3A+a+review&btnG=
https://doi.org/10.1186/1477-7827-3-28
https://pubmed.ncbi.nlm.nih.gov/16018814/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1215514/
https://scholar.google.com.ua/scholar_lookup?title=Role+of+oxidative+stress+in+female+reproduction&btnG=
https://doi.org/10.7759/cureus.5315
https://doi.org/10.7759/cureus.5315
https://pubmed.ncbi.nlm.nih.gov/31592370/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6773447/
https://scholar.google.com.ua/scholar_lookup?title=Prevalence+of+thyroid+autoimmune+antibodies+in+women+seeking+fertility+care+in+Damascus%2C+Syria&btnG=
https://doi.org/10.1016/j.fertnstert.2008.06.035
https://pubmed.ncbi.nlm.nih.gov/18950759/
https://scholar.google.com.ua/scholar_lookup?title=The+Androgen+Excess+and+PCOS+Society+criteria+for+the+polycystic+ovary+syndrome%3A+the+complete+task+force+report&btnG=
https://doi.org/10.1093/humupd/dmu012
https://pubmed.ncbi.nlm.nih.gov/24688118/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4326303/
https://scholar.google.com.ua/scholar_lookup?title=Risk+of+endometrial%2C+ovarian+and+breast+cancer+in+women+with+polycystic+ovary+syndrome%3A+a+systematic+review+and+meta-analysis&btnG=
https://doi.org/10.7759/cureus.16047
https://doi.org/10.7759/cureus.16047
https://pubmed.ncbi.nlm.nih.gov/34336524/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8321419/
https://scholar.google.com.ua/scholar_lookup?title=Correlation+of+homeostatic+model+assessment-insulin+resistance%2C+anti-Mullerian+hormone%2C+and+BMI+in+the+characterization+of+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1136/bmj.310.6973.170
https://pubmed.ncbi.nlm.nih.gov/7833759/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2548561/
https://scholar.google.com.ua/scholar_lookup?title=Multiple+significance+tests%3A+the+Bonferroni+method&btnG=
https://doi.org/10.1021/jf00045a019
https://scholar.google.com.ua/scholar_lookup?title=Rapid%2C+sensitive%2C+and+specific+thiobarbituric+acid+method+for+measuring+lipid+peroxidation+in+animal+tissue%2C+food%2C+and+feedstuff+samples&btnG=
https://doi.org/10.1093/humupd/dmu020
https://pubmed.ncbi.nlm.nih.gov/24821925/
https://scholar.google.com.ua/scholar_lookup?title=Anti-M%C3%BCllerian+hormone%3A+ovarian+reserve+testing+and+its+potential+clinical+implications&btnG=

32 Hamza Hameed

Cao, S, Li, X,, Gao, Y., Li, F, Li, K., Cao, X., Dai, Y., Mao, L., Wang, S., & Tai, X. (2020).
A simultaneously GSH-depleted bimetallic Cu(ll) complex for enhanced chemodynamic
cancer therapy. Dalton Transactions, 49(34), 11851-11858. doi:10.1039/d0dt01742f
Crossref @ PubMed e Google Scholar

Chen, X., Yang, D., Mo, Y., Li, L., Chen, Y., & Huang, Y. (2008). Prevalence of polycystic ovary
syndrome in unselected women from southern China. European Journal of Obstetrics &
Gynecology and Reproductive Biology, 139(1), 59—64. doi:10.1016/j.ejogrb.2007.12.018
Crossref @ PubMed e Google Scholar

Cheng, X., & He, B. (2022). Clinical and biochemical potential of antioxidants in treating polycystic
ovary syndrome. International Journal of Women’s Health, 14, 467-479. doi:10.2147/ijwh.
345853
Crossref @ PubMed ¢ PMC e Google Scholar

Cunha, A, & P6voa, A. M. (2021). Infertility management in women with polycystic ovary syndrome:
a review. Porto Biomedical Journal, 6(1), e116. doi:10.1097/j.pbj.0000000000000116
Crossref @ PubMed ¢ PMC e Google Scholar

Desai, V., Prasad, N. R., Manohar, S. M., Sachan, A., Narasimha, S. R., & Bitla, A. R. (2014).
Oxidative stress in non-obese women with polycystic ovarian syndrome. Journal of Clinical
and Diagnostic Research, 8(7), CC01-CC3. doi:10.7860/jcdr/2014/8125.4530
Crossref @ PubMed ¢ PMC e Google Scholar

Dybciak, P., Humeniuk, E., Raczkiewicz, D., Krakowiak, J., Wdowiak, A., & Bojar, |. (2022).
Anxiety and depression in women with polycystic ovary syndrome. Medicina, 58(7), 942.
doi:10.3390/medicina58070942
Crossref ¢ PubMed e PMC e Google Scholar

Enechukwu, C. ., Onuegbu, A. J., Olisekodiaka, M. J., Eleje, G. U., Ikechebelu, J. I., Ugboaja, J. O.,
Amah, U. K., Okwara, J. E., & Igwegbe, A. O. (2019). Oxidative stress markers and lipid
profiles of patients with polycystic ovary syndrome in a Nigerian tertiary hospital. Obstetrics
& Gynecology Science, 62(5), 335. doi:10.5468/0gs.2019.62.5.335
Crossref @ PubMed ¢ PMC e Google Scholar

Fatima, Q., Amin, S., Kawa, I. A., Jeelani, H., Manzoor, S., Rizvi, S. M., & Rashid, F. (2019).
Evaluation of antioxidant defense markers in relation to hormonal and insulin parameters in
women with polycystic ovary syndrome (PCOS): a case-control study. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews, 13(3), 1957-1961. doi:10.1016/j.dsx.2019.04.032
Crossref @ PubMed e Google Scholar

Freund, A., Johnson, S. B., Rosenbloom, A., Alexander, B., & Hansen, C. A. (1986). Subjective
symptoms, blood glucose estimation, and blood glucose concentrations in adolescents with
diabetes. Diabetes Care, 9(3), 236—243. doi:10.2337/diacare.9.3.236
Crossref @ PubMed e Google Scholar

Gupta, M., Yadav, R., Mahey, R., Agrawal, A., Upadhyay, A., Malhotra, N., & Bhatla, N. (2019).
Correlation of body mass index (BMI), anti-mullerian hormone (AMH), and insulin resistance
among different polycystic ovary syndrome (PCOS) phenotypes — a cross-sectional study.
Gynecological Endocrinology, 35(11), 970-973. doi:10.1080/09513590.2019.1613640
Crossref @ PubMed e Google Scholar

Hamza, S. M., Abd-alrahman, S. J., & Raheem, S. M. (2016). Correlation between levels of serum
antioxidants and numerous hormones in primary infertility of women. International Journal of
Scientific Research in Science, Engineering and Technology, 2(3), 801-806.

Google Scholar

Idicula-Thomas, S., Gawde, U., Bhaye, S., Pokar, K., & Bader, G. D. (2020). Meta-analysis of
gene expression profiles of lean and obese PCOS to identify differentially regulated pathways
and risk of comorbidities. Computational and Structural Biotechnology Journal, 18, 1735-1745.
doi:10.1016/j.csbj.2020.06.023
Crossref @ PubMed ¢ PMC e Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) ¢ bionoriuHi CTyaii / Studia Biologica ¢ 2024 ¢« Tom 18 / N2 4 e C. 21-36


https://doi.org/10.1039/D0DT01742F
https://pubmed.ncbi.nlm.nih.gov/32700693/
https://scholar.google.com.ua/scholar_lookup?title=A+simultaneously+GSH-depleted+bimetallic+Cu%28II%29+complex+for+enhanced+chemodynamic+cancer+therapy&btnG=
https://doi.org/10.1016/j.ejogrb.2007.12.018
https://pubmed.ncbi.nlm.nih.gov/18378061/
https://scholar.google.com.ua/scholar_lookup?title=Prevalence+of+polycystic+ovary+syndrome+in+unselected+women+from+southern+China&btnG=
https://doi.org/10.2147/ijwh.s345853
https://pubmed.ncbi.nlm.nih.gov/35392500/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8982783/
https://scholar.google.com.ua/scholar_lookup?title=Clinical+and+biochemical+potential+of+antioxidants+in+treating+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1097/j.pbj.0000000000000116
https://pubmed.ncbi.nlm.nih.gov/33532657/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7846416/
https://scholar.google.com/scholar_lookup?&title=Infertility%20management%20in%20women%20with%20polycystic%20ovary%20syndrome%3A%20a%20review&journal=Porto%20Biomed%20J&volume=6&issue=1&pages=e116-e116&publication_year=2021&author=Cunha%2CA&author=P%C3%B3voa%2CAM
https://doi.org/10.7860/jcdr/2014/8125.4530 
https://pubmed.ncbi.nlm.nih.gov/25177558/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4149064/
https://scholar.google.com.ua/scholar_lookup?title=Oxidative+stress+in+non-obese+women+with+polycystic+ovarian+syndrome&btnG=
https://doi.org/10.3390/medicina58070942
https://pubmed.ncbi.nlm.nih.gov/35888661/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9319705/
https://scholar.google.com/scholar_lookup?&title=Anxiety%20and%20depression%20in%20women%20with%20polycystic%20ovary%20syndrome&journal=Medicina&doi=10.3390%2Fmedicina58070942&volume=58&issue=7&publication_year=2022&author=Dybciak%2CP&author=Humeniuk%2CE&author=Raczkiewicz%2CD&author=Krakowiak%2CJ&author=Wdowiak%2CA&author=Bojar%2CI
https://doi.org/10.5468/ogs.2019.62.5.335
https://pubmed.ncbi.nlm.nih.gov/31538077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6737061/
https://scholar.google.com.ua/scholar_lookup?title=Oxidative+stress+markers+and+lipid+profiles+of+patients+with+polycystic+ovary+syndrome+in+a+Nigerian+tertiary+hospital&btnG=
https://doi.org/10.1016/j.dsx.2019.04.032
https://pubmed.ncbi.nlm.nih.gov/31235121/
https://scholar.google.com.ua/scholar_lookup?title=Evaluation+of+antioxidant+defense+markers+in+relation+to+hormonal+and+insulin+parameters+in+women+with+polycystic+ovary+syndrome+%28PCOS%29%3A+a+case-control+study&btnG=
https://doi.org/10.2337/diacare.9.3.236
https://pubmed.ncbi.nlm.nih.gov/3731991/
https://scholar.google.com.ua/scholar_lookup?title=Subjective+symptoms%2C+blood+glucose+estimation%2C+and+blood+glucose+concentrations+in+adolescents+with+diabetes&btnG=
https://doi.org/10.1080/09513590.2019.1613640
https://pubmed.ncbi.nlm.nih.gov/31081410/
https://scholar.google.com.ua/scholar_lookup?title=Correlation+of+body+mass+index+%28BMI%29%2C+anti-mullerian+hormone+%28AMH%29%2C+and+insulin+resistance+among+different+polycystic+ovary+syndrome+%28PCOS%29+phenotypes+%E2%80%93+a+cross-sectional+study&btnG=
https://scholar.google.com.ua/scholar_lookup?title=Correlation+between+levels+of+serum+antioxidants+and+numerous+hormones+in+primary+infertility+of+women&btnG=
https://doi.org/10.1016/j.csbj.2020.06.023
https://pubmed.ncbi.nlm.nih.gov/32695266/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7352056/
https://scholar.google.com.ua/scholar_lookup?title=Meta-analysis+of+gene+expression+profiles+of+lean+and+obese+PCOS+to+identify+differentially+regulated+pathways+and+risk+of+comorbidities&btnG=

EVALUATION OF FOLLICLE-STIMULATING HORMONE VERSUS ANTI-MULLERIAN HORMONE IN POLYCYSTIC OVARY SYNDROME... 33

Jena, A. B., Samal, R. R., Bhol, N. K., & Duttaroy, A. K. (2023). Cellular Red-Ox system in health
and disease: the latest update. Biomedicine & Pharmacotherapy, 162, 114606. doi:10.1016/j.
biopha.2023.114606
Crossref @ PubMed e Google Scholar

Jun, T. J., Jelani, A. M., Omar, J., Rahim, R. A, & Yaacob, N. M. (2020). Serum anti-Mdllerian
hormone in polycystic ovary syndrome and its relationship with insulin resistance, lipid
profile and adiponectin. Indian Journal of Endocrinology and Metabolism, 24(2), 191-195.
doi:10.4103/ijem.ijem_305_19
Crossref @ PubMed e PMC e Google Scholar

Kim, J. J., Choi, Y. M., Chae, S. J., Hwang, K. R., Yoon, S. H., Kim, M. J., Kim, S. M, Ku, S. Y.,
Kim, S. H., & Kim, J. G. (2014). Vitamin D deficiency in women with polycystic ovary syndrome.
Clinical and Experimental Reproductive Medicine, 41(2), 80. doi:10.5653/cerm.2014.41.2.80
Crossref @ PubMed e PMC e Google Scholar

Kloos, J., Coyne, K., & Weinerman, R. (2022). The relationship between anti-Miillerian hormone,
body mass index and weight loss: a review of the literature. Clinical Obesity, 12(6), e12559.
doi:10.1111/cob.12559
Crossref @ PubMed e PMC e Google Scholar

Kohzadi, M., Khazaei, M. R., Choobsaz, F., & Khazaei, M. (2020). Relationship between serum
levels of anti-mullerian hormone, adiponectin and oxidative stress markers in patients
with polycystic ovary syndrome. International Journal of Fertility & Sterility, 14(1), 27-33.
doi:10.22074/ijfs.2020.5809
Crossref @ PubMed e PMC e Google Scholar

Koninger, A., Koch, L., Edimiris, P., Enekwe, A., Nagarajah, J., Kasimir-Bauer, S., Kimmig, R.,
Strowitzki, T., & Schmidt, B. (2014). Anti-Mullerian hormone: an indicator for the severity of
polycystic ovarian syndrome. Archives of Gynecology and Obstetrics, 290(5), 1023-1030.
doi:10.1007/s00404-014-3317-2
Crossref @ PubMed e Google Scholar

Lie Fong, S., Visser, J. A., Welt, C. K., De Rijke, Y. B., Eijkemans, M. J. C., Broekmans, F. J., ... &
Laven, J. S. E. (2012). Serum anti-Mdllerian hormone levels in healthy females: a nomogram
ranging from infancy to adulthood. The Journal of Clinical Endocrinology & Metabolism,
97(12), 4650—4655. doi:10.1210/jc.2012-1440
Crossref @ PubMed e PMC e Google Scholar

Luo, E., Zhang, J., Song, J., Feng, D., Meng, Y., Jiang, H., Li, D., & Fang, Y. (2021). Serum
anti-Mullerian hormone levels were negatively associated with body fat percentage in PCOS
patients. Frontiers in Endocrinology, 12, 659717. doi:10.3389/fendo.2021.659717
Crossref @ PubMed e PMC e Google Scholar

MacNaughton, J.,Banah, M.,McCloud, P.,Hee, J., &Burger, H. (1992). Age related changes infollicle
stimulating hormone, luteinizing hormone, oestradiol and immunoreactive inhibin in women
of reproductive age. Clinical Endocrinology, 36(4), 339—-345. doi:10.1111/j.1365-2265.1992.
tb01457.x
Crossref e PubMed e Google Scholar

Macut, D., Bjeki¢c-Macut, J., & Savi¢-Radojevi¢, A. (2012). Dyslipidemia and oxidative stress in
PCOS. Polycystic Ovary Syndrome, 40, 51-63. doi:10.1159/000341683
Crossref @ PubMed e Google Scholar

Manikkumar, R., Roy, D. D., Krishnan, V., & Vijayakumar, T. (2013). Association of DNA damage
and dyslipidemia with polycystic ovarian syndrome. Journal of Medical & Allied Sciences,
3(1), 15-21.

Google Scholar

Matsuzaki, T., Munkhzaya, M., lwasa, T., Tungalagsuvd, A., Yano, K., Mayila, Y., Yanagihara, R.,
Tokui, T., Kato, T., Kuwahara, A., Matsui, S., & Irahara, M. (2017). Relationship between
serum anti-Mullerian hormone and clinical parameters in polycystic ovary syndrome.
Endocrine Journal, 64(5), 531-541. doi:10.1507/endocrj.ej16-0501
Crossref @ PubMed e Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2024 « Tom 18 / N2 4  C. 21-36


https://doi.org/10.1016/j.biopha.2023.114606
https://pubmed.ncbi.nlm.nih.gov/36989716/
https://scholar.google.com.ua/scholar_lookup?title=Cellular+Red-Ox+system+in+health+and+disease%3A+The+latest+update&btnG=
https://doi.org/10.4103/ijem.IJEM_305_19
https://pubmed.ncbi.nlm.nih.gov/32699789/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7333742/
https://scholar.google.com.ua/scholar_lookup?title=Serum+anti-M%C3%BCllerian+hormone+in+polycystic+ovary+syndrome+and+its+relationship+with+insulin+resistance%2C+lipid+profile+and+adiponectin&btnG=
https://doi.org/10.5653/cerm.2014.41.2.80
https://pubmed.ncbi.nlm.nih.gov/25045632/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4102694/
https://scholar.google.com.ua/scholar_lookup?title=Vitamin+D+deficiency+in+women+with+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1111/cob.12559
https://pubmed.ncbi.nlm.nih.gov/36181300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9787654/
https://scholar.google.com.ua/scholar_lookup?title=The+relationship+between+anti-M%C3%BCllerian+hormone%2C+body+mass+index+and+weight+loss%3A+a+review+of+the+literature&btnG=
https://doi.org/10.22074/ijfs.2020.5809
https://pubmed.ncbi.nlm.nih.gov/32112632/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7139222/
https://scholar.google.com.ua/scholar_lookup?title=Relationship+between+serum+levels+of+anti-mullerian+hormone%2C+adiponectin+and+oxidative+stress+markers+in+patients+with+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1007/s00404-014-3317-2
https://pubmed.ncbi.nlm.nih.gov/24961320/
https://scholar.google.com.ua/scholar_lookup?title=Anti-Mullerian+hormone%3A+an+indicator+for+the+severity+of+polycystic+ovarian+syndrome&btnG=
https://doi.org/10.1210/jc.2012-1440
https://pubmed.ncbi.nlm.nih.gov/22993032/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683801/
https://scholar.google.com.ua/scholar_lookup?title=Serum+anti-M%C3%BCllerian+hormone+levels+in+healthy+females%3A+a+nomogram+ranging+from+infancy+to+adulthood&btnG=
https://doi.org/10.3389/fendo.2021.659717
https://pubmed.ncbi.nlm.nih.gov/34149614/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8213015/
https://scholar.google.com.ua/scholar_lookup?title=Serum+anti-M%C3%BCllerian+hormone+levels+were+negatively+associated+with+body+fat+percentage+in+PCOS+patients&btnG=
https://doi.org/10.1111/j.1365-2265.1992.tb01457.x
https://pubmed.ncbi.nlm.nih.gov/1424166/
https://scholar.google.com.ua/scholar_lookup?title=Age+related+changes+in+follicle+stimulating+hormone%2C+luteinizing+hormone%2C+oestradiol+and+immunoreactive+inhibin+in+women+of+reproductive+age&btnG=
https://doi.org/10.1159/000341683
https://pubmed.ncbi.nlm.nih.gov/24002405/
https://scholar.google.com.ua/scholar_lookup?title=Dyslipidemia+and+oxidative+stress+in+PCOS&btnG=
https://scholar.google.com.ua/scholar_lookup?title=Association+of+DNA+damage+and+dyslipidemia+with+polycystic+ovarian+syndrome&btnG=
https://doi.org/10.1507/endocrj.EJ16-0501
https://pubmed.ncbi.nlm.nih.gov/28381699/
https://scholar.google.com.ua/scholar_lookup?title=Relationship+between+serum+anti-Mullerian+hormone+and+clinical+parameters+in+polycystic+ovary+syndrome&btnG=

34 Hamza Hameed

Moini, A., Shirzad, N., Ahmadzadeh, M., Hosseini, R., Hosseini, L., & Sadatmahalleh, S. J. (2015).
Comparison of 25-hydroxyvitamin D and calcium levels between polycystic ovarian syndrome
and normal women. International Journal of Fertility & Sterility, 9(1), 1-8. doi:10.22074/
ijfs.2015.4201
Crossref @« PubMed e PMC e Google Scholar

Murri, M., Luque-Ramirez, M., Insenser, M., Ojeda-Ojeda, M., & Escobar-Morreale, H. F. (2013).
Circulating markers of oxidative stress and polycystic ovary syndrome (PCOS): a systematic
review and meta-analysis. Human Reproduction Update, 19(3), 268—288. doi:10.1093/
humupd/dms059
Crossref @ PubMed e Google Scholar

Muscogiuri, G., Altieri, B., de Angelis, C., Palomba, S., Pivonello, R., Colao, A., & Orio, F. (2017).
Shedding new light on female fertility: the role of vitamin D. Reviews in Endocrine and
Metabolic Disorders, 18(3), 273-283. doi:10.1007/s11154-017-9407-2
Crossref @ PubMed e Google Scholar

Nardo, L. G., Yates, A. P., Roberts, S. A., Pemberton, P., & Laing, I. (2009). The relationships
between AMH, androgens, insulin resistance and basal ovarian follicular status in non-obese
subfertile women with and without polycystic ovary syndrome. Human Reproduction, 24(11),
2917-2923. doi:10.1093/humrep/dep225
Crossref @ PubMed e Google Scholar

Okunola, T., Olusegun Ajenifuja, K., Morebise Loto, O., Salawu, A., & Omitinde, S. O. (2017).
Follicle stimulating hormone and anti-Mdillerian hormone among fertile and infertile women in
lle-Ife, Nigeria: is there a difference? International Journal of Fertility & Sterility, 11(1), 33—39.
doi:10.22074/ijfs.2016.4645
Crossref @ PubMed ¢ PMC e Google Scholar

Oldfield, A. L., Kazemi, M., & Lujan, M. E. (2021). Impact of obesity on anti-Mullerian hormone
(AMH) levels in women of reproductive age. Journal of Clinical Medicine, 10(14), 3192.
doi:10.3390/jcm10143192
Crossref @ PubMed ¢ PMC e Google Scholar

Papalou, O., Victor, V. M., & Diamanti-Kandarakis, E. (2016). Oxidative stress in polycystic ovary
syndrome. Current Pharmaceutical Design, 22(18), 2709-2722. doi:10.2174/138161282266
6160216151852
Crossref @ PubMed e Google Scholar

Rahsepar, M., Mahjoub, S., Esmaeilzadeh, S., Kanafchian, M., & Ghasemi, M. (2017). Evaluation
of vitamin D status and its correlation with oxidative stress markers in women with polycystic
ovary syndrome. International Journal of Reproductive Biomedicine, 15(6), 345-350.
doi:10.29252/ijrm.15.6.345
Crossref @ PubMed ¢ PMC e Google Scholar

Rajpert-De Meyts, E., Jorgensen, N., Greem, N., Mlller, J., Cate, R. L., & Skakkebaek, N. E.
(1999). Expression of anti-Mlllerian hormone during normal and pathological gonadal
development: association with differentiation of Sertoli and granulosa cells. The Journal of
Clinical Endocrinology & Metabolism, 84(10), 3836—-3844. doi:10.1210/jcem.84.10.6047
Crossref @ PubMed e Google Scholar

Revelli, A., Piane, L. D., Casano, S., Molinari, E., Massobrio, M., & Rinaudo, P. (2009). Follicular
fluid content and oocyte quality: from single biochemical markers to metabolomics.
Reproductive Biology and Endocrinology, 7(1), 40. doi:10.1186/1477-7827-7-40
Crossref @ PubMed ¢ PMC e Google Scholar

Rotterdam, E. (2004). Revised 2003 consensus on diagnostic criteria and long-term health
risks related to polycystic ovary syndrome. Fertil Steril, 81(1), 19-25. doi:10.1016/j.
fertnstert.2003.10.004
Crossref @ Google Scholar

Sabuncu, T., Vural, H., Harma, M., & Harma, M. (2001). Oxidative stress in polycystic ovary
syndrome and its contribution to the risk of cardiovascular disease. Clinical Biochemistry,
34(5), 407-413. doi:10.1016/s0009-9120(01)00245-4
Crossref @ PubMed e Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) ¢ bionoriuHi CTyaii / Studia Biologica ¢ 2024 ¢« Tom 18 / N2 4 e C. 21-36


https://doi.org/10.22074/ijfs.2015.4201
https://pubmed.ncbi.nlm.nih.gov/25918586/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4410027/
https://scholar.google.com.ua/scholar_lookup?title=Comparison+of+25-hydroxyvitamin+D+and+calcium+levels+between+polycystic+ovarian+syndrome+and+normal+women&btnG=
https://doi.org/10.1093/humupd/dms059
https://pubmed.ncbi.nlm.nih.gov/23303572/
https://scholar.google.com.ua/scholar_lookup?title=Circulating+markers+of+oxidative+stress+and+polycystic+ovary+syndrome+%28PCOS%29%3A+a+systematic+review+and+meta-analysis&btnG=
https://doi.org/10.1007/s11154-017-9407-2
https://pubmed.ncbi.nlm.nih.gov/28102491/
https://scholar.google.com.ua/scholar_lookup?title=Shedding+new+light+on+female+fertility%3A+the+role+of+vitamin+D&btnG=
https://doi.org/10.1093/humrep/dep225
https://pubmed.ncbi.nlm.nih.gov/19617605/
https://scholar.google.com/scholar_lookup?&title=The+relationships+between+AMH,+androgens,+insulin+resistance+and+basal+ovarian+follicular+status+in+non-obese+subfertile+women+with+and+without+polycystic+ovary+syndrome&hl=uk&authuser=4
https://www.ijfs.ir/article_45412.html
https://pubmed.ncbi.nlm.nih.gov/28367303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5215709/
https://scholar.google.com/scholar_lookup?&title=Follicle%20stimulating%20hormone%20and%20anti-Mullerian%20hormone%20among%20fertile%20and%20infertile%20women%20in%20Ile-Ife%2C%20Nigeria%3A%20is%20there%20a%20difference%3F&journal=Int%20J%20Fertil%20Steril&volume=11&pages=33-39&publication_year=2017&author=Okunola%2CT&author=Olusegun%2CAK&author=Morebise%2CLO&author=Salawu%2CA&author=Omitinde%2CSO
https://doi.org/10.3390/jcm10143192
https://pubmed.ncbi.nlm.nih.gov/34300357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8306853/
https://scholar.google.com/scholar_lookup?&title=Impact+of+obesity+on+anti-Mullerian+hormone+%28AMH%29+levels+in+women+of+reproductive+age&btnG=
https://doi.org/10.2174/1381612822666160216151852
https://pubmed.ncbi.nlm.nih.gov/26881435/
https://scholar.google.com/scholar_lookup?&title=Oxidative%20stress%20in%20polycystic%20ovary%20syndrome&journal=Curr%20Pharm%20Des&doi=10.2174%2F1381612822666160216151852&volume=22&pages=2709-2722&publication_year=2016&author=Papalou%2CO&author=Victor%2CVM&author=Diamanti-Kandarakis%2CE
https://doi.org/10.29252/ijrm.15.6.345
https://pubmed.ncbi.nlm.nih.gov/29202122/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5605855/
https://scholar.google.com/scholar_lookup?&title=Evaluation+of+vitamin+D+status+and+its+correlation+with+oxidative+stress+markers+in+women+with+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1210/jcem.84.10.6047
https://pubmed.ncbi.nlm.nih.gov/10523039/
https://scholar.google.com/scholar_lookup?&title=Expression+of+anti-M%C3%BCllerian+hormone+during+normal+and+pathological+gonadal+development%3A+association+with+differentiation+of+Sertoli+and+granulosa+cells&btnG=
https://doi.org/10.1186/1477-7827-7-40
https://pubmed.ncbi.nlm.nih.gov/19413899/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2685803/
https://scholar.google.com/scholar_lookup?&title=Follicular+fluid+content+and+oocyte+quality%3A+from+single+biochemical+markers+to+metabolomics&btnG=
https://doi.org/10.1016/j.fertnstert.2003.10.004
https://scholar.google.com/scholar_lookup?&title=Revised%202003%20consensus%20on%20diagnostic%20criteria%20and%20long-term%20health%20risks%20related%20to%20polycystic%20ovary%20syndrome&journal=Fertil%20Steril&doi=10.1016%2Fj.fertnstert.2003.10.004&volume=81&issue=1&pages=19-25&publication_year=2004
https://doi.org/10.1016/S0009-9120(01)00245-4
https://pubmed.ncbi.nlm.nih.gov/11522279/
https://scholar.google.com/scholar_lookup?&title=Oxidative+stress+in+polycystic+ovary+syndrome+and+its+contribution+to+the+risk+of+cardiovascular+disease&btnG=

EVALUATION OF FOLLICLE-STIMULATING HORMONE VERSUS ANTI-MULLERIAN HORMONE IN POLYCYSTIC OVARY SYNDROME... 35

Sahmay, S., Atakul, N., Aydogan, B., Aydin, Y., Imamoglu, M., & Seyisoglu, H. (2013). Elevated
serum levels of anti-Mdllerian hormone can be introduced as a new diagnostic marker for
polycystic ovary syndrome. Acta Obstetricia et Gynecologica Scandinavica, 92(12), 1369—
1374. doi:10.1111/a0gs.12247
Crossref @ PubMed e Google Scholar

Sahmay, S., Aydogan Mathyk, B., Sofiyeva, N., Atakul, N., Azami, A., & Erel, T. (2018). Serum
AMH levels and insulin resistance in women with PCOS. European Journal of Obstetrics &
Gynecology and Reproductive Biology, 224, 159—-164. doi:10.1016/j.ejogrb.2018.03.007
Crossref e PubMed e Google Scholar

Serviente, C., Tuomainen, T.-P., Virtanen, J., Witkowski, S., Niskanen, L., & Bertone-Johnson, E.
(2019). Follicle-stimulating hormone is associated with lipids in postmenopausal women.
Menopause, 26(5), 540-545. doi:10.1097/gme.0000000000001273
Crossref @ PubMed e PMC e Google Scholar

Sheng-Huang, C., Chieh-Hsin, C., Mu-Chun, Y., Wen-Tung, H., Chia-Ying, H., Ya-Ting, H.,
Wan-Ling, S. U., Jiuan-Jen, S., Chih-Yang, H., & Jer-Yuh, L. (2015). Effects of estrogen on
glutathione and catalase levels in human erythrocyte during menstrual cycle. Biomedical
Reports, 3(2), 266—268. doi:10.3892/br.2014.412
Crossref e PubMed e Google Scholar

Shrikhande, L., Shrikhande, B., & Shrikhande, A. (2020). AMH and its clinical implications.
The Journal of Obstetrics and Gynecology of India, 70(5), 337-341. doi:10.1007/s13224-
020-01362-0
Crossref @ PubMed e PMC e Google Scholar

Simon, V., Peigné, M., & Dewailly, D. (2023). The psychosocial impact of polycystic ovary
syndrome. Reproductive Medicine, 4(1), 57—64. doi:10.3390/reprodmed4010007
Crossref @ Google Scholar

Singer, T., Barad, D. H., Weghofer, A., & Gleicher, N. (2009). Correlation of antimullerian hormone
and baseline follicle-stimulating hormone levels. Fertility and Sterility, 91(6), 2616-2619.
doi:10.1016/j.fertnstert.2008.03.034
Crossref @ PubMed e Google Scholar

Stefanska, A., Cembrowska, P., Kubacka, J., Kuligowska-Prusinska, M., & Sypniewska, G. (2019).
Gonadotropins and their association with the risk of prediabetes and type 2 diabetes in middle-
aged postmenopausal women. Disease Markers, 2019, 1-8. doi:10.1155/2019/2384069
Crossref @ PubMed e PMC e Google Scholar

Tal, R., & Seifer, D. B. (2017). Ovarian reserve testing: a user’s guide. American Journal of
Obstetrics and Gynecology, 217(2), 129—-140. doi:10.1016/j.ajog.2017.02.027
Crossref e PubMed e Google Scholar

Teede, H., Deeks, A., & Moran, L. (2010). Polycystic ovary syndrome: a complex condition with
psychological, reproductive and metabolic manifestations that impacts on health across the
lifespan. BMC Medicine, 8(1), 41. doi:10.1186/1741-7015-8-41
Crossref @ PubMed e PMC e Google Scholar

Wang, N., Kuang, L., Han, B, Li, Q., Chen, Y., Zhu, C., Chen, Y., Xia, F., Cang, Z., Zhu, C., Lu, M.,
Meng, Y., Guo, H., Chen, C., Lin, D., & Lu, Y. (2015). Follicle-stimulating hormone associates
with prediabetes and diabetes in postmenopausal women. Acta Diabetologica, 53(2), 227-
236. doi:10.1007/s00592-015-0769-1
Crossref @ PubMed e PMC e Google Scholar

Woo, H.-Y., Kim, K.-H., Rhee, E.-J., Park, H., & Lee, M.-K. (2012). Differences of the association
of anti-Mullerian hormone with clinical or biochemical characteristics between women with
and without polycystic ovary syndrome. Endocrine Journal, 59(9), 781-790. doi:10.1507/
endocrj.ej12-0055
Crossref @ PubMed e Google Scholar

Yilmaz, N., Inal, H. A., Gorkem, U., Sargin Oruc, A., Yilmaz, S., & Turkkani, A. (2016). Follicular
fluid total antioxidant capacity levels in PCOS. Journal of Obstetrics and Gynaecology, 36(5),
654—-657. doi:10.3109/01443615.2016.1148683
Crossref @ PubMed e Google Scholar

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2024 « Tom 18 / N2 4  C. 21-36


https://doi.org/10.1111/aogs.12247
https://pubmed.ncbi.nlm.nih.gov/23980726/
https://scholar.google.com/scholar_lookup?&title=Elevated+serum+levels+of+anti-M%C3%BCllerian+hormone+can+be+introduced+as+a+new+diagnostic+marker+for+polycystic+ovary+syndrome&btnG=
https://doi.org/10.1016/j.ejogrb.2018.03.007
https://pubmed.ncbi.nlm.nih.gov/29605710/
https://scholar.google.com/scholar_lookup?&title=Serum+AMH+levels+and+insulin+resistance+in+women+with+PCOS&btnG=
https://doi.org/10.1097/GME.0000000000001273
https://pubmed.ncbi.nlm.nih.gov/30562316/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6483826/
https://scholar.google.com/scholar_lookup?&title=Follicle-stimulating+hormone+is+associated+with+lipids+in+postmenopausal+women&btnG=
https://doi.org/10.3892/br.2014.412
https://pubmed.ncbi.nlm.nih.gov/25798250/
https://scholar.google.com.ua/scholar_lookup?title=Effects+of+estrogen+on+glutathione+and+catalase+levels+in+human+erythrocyte+during+menstrual+cycle&btnG=
https://doi.org/10.1007/s13224-020-01362-0
https://pubmed.ncbi.nlm.nih.gov/33041549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7515982/
https://scholar.google.com/scholar_lookup?&title=AMH%20and%20its%20clinical%20implications&journal=J%20Obstet%20Gynaecol%20India&doi=10.1007%2Fs13224-020-01362-0&volume=70&issue=5&pages=337-341&publication_year=2020&author=Shrikhande%2CL&author=Shrikhande%2CB&author=Shrikhande%2CA
https://doi.org/10.3390/reprodmed4010007
https://scholar.google.com/scholar_lookup?title=The+psychosocial+impact+of+polycystic+ovary+syndrome&author=Simon,+V.&author=Peign%C3%A9,+M.&author=Dewailly,+D.&publication_year=2023&journal=Reprod.+Med.&volume=4&pages=57%E2%80%9364&doi=10.3390/reprodmed4010007
https://doi.org/10.1016/j.fertnstert.2008.03.034
https://pubmed.ncbi.nlm.nih.gov/18555223/
https://scholar.google.com/scholar_lookup?&title=Correlation+of+antim%C3%BCllerian+hormone+and+baseline+follicle-stimulating+hormone+levels&btnG=
https://doi.org/10.1155/2019/2384069
https://pubmed.ncbi.nlm.nih.gov/31467615/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6701309/
https://scholar.google.com/scholar_lookup?&title=Gonadotropins+and+their+association+with+the+risk+of+prediabetes+and+type+2+diabetes+in+middle-aged+postmenopausal+women&btnG=
https://doi.org/10.1016/j.ajog.2017.02.027
https://pubmed.ncbi.nlm.nih.gov/28235465/
https://scholar.google.com/scholar_lookup?&title=Ovarian+reserve+testing%3A+a+user%E2%80%99s+guide&btnG=
https://doi.org/10.1186/1741-7015-8-41
https://pubmed.ncbi.nlm.nih.gov/20591140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2909929/
https://scholar.google.com/scholar_lookup?&title=Polycystic+ovary+syndrome%3A+a+complex+condition+with+psychological%2C+reproductive+and+metabolic+manifestations+that+impacts+on+health+across+the+lifespan&btnG=
https://doi.org/10.1007/s00592-015-0769-1
https://pubmed.ncbi.nlm.nih.gov/25959422/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4826410/
https://scholar.google.com/scholar_lookup?&title=Follicle-stimulating+hormone+associates+with+prediabetes+and+diabetes+in+postmenopausal+women&btnG=
https://doi.org/10.1507/endocrj.EJ12-0055
https://pubmed.ncbi.nlm.nih.gov/22673409/
https://scholar.google.com/scholar_lookup?&title=Differences+of+the+association+of+anti-M%C3%BCllerian+hormone+with+clinical+or+biochemical+characteristics+between+women+with+and+without+polycystic+ovary+syndrome&btnG=
https://doi.org/10.3109/01443615.2016.1148683
https://pubmed.ncbi.nlm.nih.gov/26911305/
https://scholar.google.com/scholar_lookup?&title=Follicular+fluid+total+antioxidant+capacity+levels+in+PCOS&btnG=

36 Hamza Hameed

Zuo, T., Zhu, M., & Xu, W. (2015). Roles of oxidative stress in polycystic ovary syndrome and
cancers. Oxidative Medicine and Cellular Longevity, 2016(1). doi:10.1155/2016/8589318
Crossref @ PubMed ¢ PMC e Google Scholar

AHANI3 ®ONIKYNOCTUMYNIOBAJIbBHOIO NMNOPIBHAHO
3 AHTUMIONNIEPOBUM rOPMOHOM 3A CUHOPOMY NONIKICTO3HUX
AC€YHUKIB: KNIHIYMHE 3HAYEHHA

Mamsa Mamio

YHisepcumem Mocyna, ayn. Anb-Madxmya, Mocyn 41002, HiHesisi, Ipak

BeTtyn. CuHgpom nonikicTo3Hux siedHukis (CMNKA) — ue ropMoHanbHuin posnag,
SAKUA Bpaxae XIHOK pernpodyKTUBHOIO BiKYy. BuKnukae 3aHEMOKOEHHS 3HayHa AdiarHoc-
TUYHa nporanuHa: 6nmnsbko 75 % XiHOK y mikapHsax matoTb giarHo3 CIKA yepes cyne-
pedynuBi giarHocTuyHi kpuTepii. MNpossu CINKA € 6aratorpaHHMMK, pa3om i3 rinepaHgpo-
reHieto, sika NpU3BOAUTbL 4O HaAMIPHOTO BUPOOGMEHHS YOMOBIYMX FTOPMOHIB, TipCyTU3My
N HEeperynsipHUX MeHCTpyanbHUX LMKIIB, L0 YacTo TArHe 3a coboto Ge3nnigasi Ta cep-
MO3Hi Npobrnemu i3 NCUXIYHOK NpaLe3aaTHICTIo. Porb OKMCHOMO CTpecy He MOXHa Hefo-
OLiHIOBaTK; Le 3ryGHO BNNMBaE Ha penpodyKTUBHY TPUBAmiCTb XWUTTH i NOCUMIOE MpPOo-
onemu 6e3nnigas.

MaTepianu Ta metogu. [locnigxeHHs nposoaunu cepen 80 XiHOK Bikom Big 25
0o 45 pokis, siki 6ynu posnogineHi Ha rpynu CINKA Ta KOHTponbHi rpynu. 3pasku KpoBi
XIHOK ©yrno oTpMMaHo 3 Bigdiny oxopoHu 340poB’st HiHesii, OHKOMOriYHOI nikapHi Ta
nikapHi gaepHol MmeanumHmn B Ipaky. PiBHi donikynoctumyniosansHoro (®CI) i aHTu-
MtonnepoBoro ropmoHis (AMIT) 6yno BumipsiHO 3a gonomoroto Habopie ELISA. Kpim
TOro, GioxiMiYHi NOKA3HMKK, TaKi sIK PiBEHb IMHOKO3M, 3araribHUA XONEeCTePUH, MarnoHgi-
anbgerig (MAA) i rnyTatioH (GSH), 6yno BumipsHo B 060x rpynax. B3aaemo3s’a30k Mixx
3MiHHUMK Byno JocnigXeHo 3a LOMOMOro HeMmapHOro f-TecTy, koedilieHTa kopensauii
[MipcoHa Ta MHOXWHHOIO perpecinHoro aHarnisy.

PesynbraTty 1 o6roBopeHHs. PisHi PCIT No3MTUBHO KOpentoBanu 3 BikOM, TOAi SIK
AMI" ByB NoB’si3aHUN 3 BikOM ODEpHEHO, L0 CBiAYUTb NPO Te, WO CTapiHHA 3MEHLIyE
pe3epB se4HukiB y xiHok i3 CMKA. Kpim Toro, y rpyni CIMKA cnoctepiranu 3HadHe 306inb-
LLIEHHS1 cepeHboro piBHA ManoHoBoro gianbgerigy (MOA) NOpPiBHAHO 3 KOHTPOIBLHOK
rpynoto, WO Y3romKyeTbCA 3i CYTTEBMM 3B’A3KkOM Mk piBHeM AMI™ Ta MIOA. lNpumitHo,
O He BUSABMEHO CTATUCTMYHO 3HauvyLwoi kopensuii Mk ®CIT i AMIT wopno piBHA rmto-
Ko3u Ta 3aranbHoro xonectepuny (3X) y rpyni CIMKA. OTxe, MOHITOPUHT LMX NOKa3HW-
KiB MOXE MOKpaLUTK KniHiyHe nikyBaHHa CI1KA.

BucHoBoK. Lle gocnigkeHHs BUSABMSE BIKOBI 3MiHM B OBapiaribHOMYy pes3epBi 3a
CIMKA. Kpim TOro, niaBULLIEHNA OKCMAATUBHUIA CTPEC, LLO BKa3ye Ha 30inbLUeHHS PiBHIB
MIOA, nigkpecroe cknagHicTb LbOro CTaHy.

Knro4oei cnnoga: cvHAPOM MOMIKICTO3HMX AEYHUKIB, GOSiIKYNOCTUMYMNOBaNbHNIA
rOPMOH, aHTUMIONIEPIBCLKMIM FOPMOH, iHAEKC Macu Tina, Marno-
HOBUW Aianbaeria
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