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Abstract: Antioxidants are substances within the cells that neutralize free radicals by providing them with an electron. Antioxidant
enzymes including catalase, superoxide dismutase (SOD), and glutathione peroxidase (GPX) are important for preventing damage
to oocytes and embryos caused by reactive oxygen species. Hormones such as thyroid hormones, prolactin, follicle-stimulating
hormone (FSH), and luteinizing hormone (LH) all have a role in regulating the menstrual cycle. Several hormones become out of
whack during a case of infertility. Polycystic ovary syndrome (PCOS) is a heterogeneous endocrine disorder that affects body
systems and leads to reproductive and metabolic complications among women of reproductive age, is considered as one of the main
cause of infertility. After 12 months of frequent coitus. The inability to conceive is known as infertility. Our study aimed to estimate
hormonal concentration and antioxidant enzymes activities among women (with and without) PCOS in Basrah -Iraq during (2021-
2022). A case control study that included 60 patients’ infertile women (30 with PCOS and 30 without PCOS), a control group of
30 entirely healthy participants aged (16 to 40) years. The results of the study showed a significant increase in each of (TSH and
prolactin) levels in PCOS comparing to the control (8.228 + 2.261 vs 2.914 + 1.649; P value= 0.001) and (32.999 + 9.789 vs 9.189
+ 5355; P value=0.001) respectively. While a significant decrease in each of (SOD and CAT) in patients without PCOS comparing
control (1.877 + 0.464 vs 2.300 + 0.852; P value= 0.021) and (0.109 + 0.186 vs 0.236x 0.241; P value =0.021) respectively.
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Hence, the causes of PCOS are still unknown and may belong
to gene, insulin resistance, environmental factors, and/or
inflammation, which are affected by androgen concentrations
(Setji and Brown 2014).

In terms of etiology and clinical symptoms, PCOS is quite
similar to metabolic syndrome (MetS), which includes
abdominal obesity, insulin resistance, and dyslipidemia. MetS
prevalence in PCOS varies by population and is about twice as
high as maturity level women in the overall population ,
according to studies (YagiongHe et al. 2019). It's critical to do
research that identifies the root cause of PCOS, as well as its
hereditary link and hormonal imbalance (Deswal, Nanda, and
Dang 2019). The elements that have an impact on both men and
women are: Hypogonadotrophic hypogonadism,
hyperprolactinemia, cystic fibrosis, ciliary function disorders,
systemic diseases, infections, and lifestyle-related Worries. All
these factors contribute to infertility(Sulaiman et al. 2018).
One of most prevalent fertility symptoms in women with
hyperthyroidism is menstrual abnormalities, which include
hypomenorrhea, oligomenorrhea, and amenorrhea (Anon
2016).

Subclinical and clinical hyperthyroidism was detected in 2.1
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a frequent disorder of the
reproductive-aged women (You, Be, and In 2020). Hormonal

balance plays an important role a woman’s life and in many
diseases caused by hormone disorders, such early menopause,
primary ovarian insufficiency, ovarian cancer, and polycystic
ovary syndrome (PCOS) (Rocha et al. 2019). The
pathophysiology of PCOS is largely unknown; evidence
suggests that several genes are involved, as well as
environmental and nutritional factors(Zuo, Zhu, and Xu 2016).
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percent of infertile women in previous research, although 5.8%
of hyperthyroidism patients have primary or secondary
infertility in retrospective investigations (Vedal et al. 2018).
Hypothyroidism can cause sex steroids to fail by affecting the
hypothalamo-pituitary-ovarian axis' activity. Thus, a clinical
picture in close relation to menstruation irregularity, infertility,
miscarriage, and undesirable pregnancy difficulties may
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emerge, following thyroiditis  and drug-induced
hypothyroidism(Karaca and Akpak 2015). Hyperprolactinemia
(hyperPRL) is described as PRL levels in the bloodstream that
exceed the usual reference limit (Labad et al. 2020).
Hyperprolactinemia can be produced by a number of different
reasons, including physiological, pathological, or medication-
induced hyperprolactinemia.Secondary hypogonadism can be
caused by elevated serum prolactin levels, which inhibit
hypothalamic gonadotropin-releasing hormone and pituitary
gonadotropins (Martin 2021).

The term "oxidative stress" refers to a state of cellular damage
caused by an imbalance between free radicals and antioxidants
(Saker, Jewad, and Hussein 2020). Oxidative stress is caused
by an increase in free radicals or a reduction in the antioxidant
system (Hyderali and Mala 2015). It has an impact on the
quality of gametes and how they interact. The mismatch
between the pro-oxidant compounds generated by aerobic
metabolism and also the protective antioxidants causes
oxidative stress (Bhardwaj et al. 2020).

It has been shown that PCOS patients are exhibited to oxidative
stress in which increased production of free radicals and
inflammatory mediators play important role. Namely, NADPH
oxidase activity of mononuclear cells stimulated by
hyperglycemia was shown to be major enzymatic source of free
radicals, leading to increased lipid peroxidation in PCOS
(Adeoye et al. 2018) . The whole reproductive lifetime of men
and women is affected by oxidative stress, which is caused by
an imbalance between reactive oxygen species (ROS) and
protective antioxidants. ROS can influence cellular processes,
and oxidative stress can disrupt the intracellular environment,
leading to sick cells or putting cell viability in jeopardy
(Halliwell and Gutteridge 2015). A number of cellular defence
systems, including catalase (CAT), glutathione peroxidase
(GPX), superoxide dismutase (SOD), and non-enzymatic
substances including vitamin C, vitamin E, and glutathione,
control the body's normal oxidant/antioxidant imbalance
(Bahar, Jewad, and Al-Mansouri 2021). The oxidative
metabolism of aerobic organisms produces ROS, which are one
of these molecules [Superoxide anion (02), hydrogen peroxide
(H202), organic hydroperoxide (ROOH), hydroxyl radical
(OH), alkoxy and peroxy radicals (RO and ROOQ),
hypochlorous acid (HOCI), and peroxynitrite (ONOO )], these
molecules considered the major ROS having physiological
activity (Al Jothery et al. 2016). Antioxidants are cellular
molecules that inhibit these interactions by giving an electron
to free radicals while remaining stable(Abudawood, Tabassum,
and Alanazi 2021).

To prevent overproduction of ROS under normal
circumstances, scavenging molecules are known as
antioxidants turn ROS to H20. Endogenous and exogenous
molecules are the two forms of antioxidants found in the
human(Pisoschi and Pop 2015). Endogenous antioxidant is an
enzymatic or non-enzymatic result of the body's metabolism.
Antioxidants both non-enzymatic and enzymatic enzymes can
be found (Valgimigli, Baschieri, and Amorati 2018). It is
consist of the following: Catalase (CAT), Glutathione ,
Glutathione peroxidase (GPx ), Bilirubin, Alpha-lipoic acid
(LA), Superoxide dismutase (SOD) , Ferritin and Uric acid (Al-
kado 2013).

Catalase, superoxide dismutase (SOD), and glutathione
peroxidase are antioxidant enzymes (GPX) can help protect
oocytes and embryos by inactivating Reactive oxygen species,
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increased production ROS or a lack of antioxidants can OS is
produced. SOD converts O2 into H202 (Pisoschi and Pop 2015),
which is degraded by CAT into water and oxygen. The
production of hydroxyl radicals is avoided. By oxidizing
reduced glutathione (GSH) to glutathione disulfide and then
decreasing glutathione reductase to GSH, Peroxides and
hydroxy| radicals are converted to harmless molecules by GSH-
PX (Panti et al. 2018).

AIM OF THE STUDY

To estimate hormonal concentration and antioxidant enzymes
activities among women (with and without) PCOS in Basrah -
Iraq during (2021-2022).

MATERIALS AND METHODS

The study design & sampling

Between November 2021 and march 2022, a case control study
was performed at Infertility and IVF center in Basra Hospital
for Women and Children in Al-Basrah Government-Southern
Irag. Sixty infertile women (30 with PCOS and 30 without
PCOS) aged between (16 to 40) years, which were admitted to
Infertility and IVF center in Basrah Hospital for Women and
Children in Al-Basrah Governorate-Southern Iraq. The
(infertile women) were classified according to whether a
woman has had a previous pregnancy or not : primary infertility
( NO PCOS) primary showing a minimal decline of 0.1% and
secondary infertility(PCOS) with a slight increase of 0.4%
(Aziz, Anwar, and Mahmood 2015). A control group (fertile)
of thirty entirely healthy participants, with no chronic illnesses,
no history of infertility, heart failure, thyroid or pituitary disease
or inflammation or infection in the previous two weeks and an
age range of (16-40) years.

The collected sample preparatory procedure was then to collect
the serum from the blood samples, five milliliters of blood was
taken from the study population in gel tubes, allowed to clot at
the room temperature for fifteen minutes and then centrifuged
for a period of 5 minutes to obtain their sera at 4000 RPM. The
sera were then gathered into Eppendorf tubes and used for
measuring the concentration of hormones (TSH and prolactin)
by using ELIZA-Monobind (USA) Kits. and enzymatic
antioxidant (GPX, CAT and SOD) by using ELIZA- Sun Long
(China) Kits.

The data was analyzed statistically for the difference between
groups of fertile and infertile-partnered women. The
comparison of parameters between PCOS and non-PCOS
women in a correlation regression analysis. Statistical
significance was defined as a p-value less than 0.05. The
significance level was set at 0.01, which was deemed to be very
high.

RESULTS AND DISCUSSION

Table 1 shows the comparison of the studied parameters
between fertile and infertile women with PCOS. The results
revealed that there is a significant increase in hormones levels
of prolactin (P- value=0,001) and TSH (0,001). A significant
decrease of antioxidant enzyme activity of CAT was also found
(p- value=0.001). Whereas a non-significant deference was
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found in GPX (P-value=0.396) and SOD (P-value=0.246) as
well as in BMI (p-value= 0.14).

In terms of BMI, the study found no significant differences
(24.883 £ 2.630 vs 26.620+3.139; P=0.14) between fertile and
infertile women with PCOS respectively (Table 1). Our
findings about BMI is in consistence with what was previously
reported by Fatima in 2019, who showed that the mean of the
obese women tended to be higher in the PCOS group compared
to the fertile group (23.24 + 3.72 vs 22.39 = 2.41; P= 0.078),
(Fatima et al. 2019).

Prolactin hormone levels (PRL) was found significantly more
among women with PCOS who are unable to conceive than
fertile women (32.999+9.789 vs 9.189+5.355 ; P = 0.001)
(Table 1). This finding is consistent with what Nasser et al.
found in 2021 who reported that the results of the analysis of
prolactin hormone among infertile patients were ( 26.38 £1.71),
while those in healthy women were (15.46% 0.76), representing
a highly significant difference (P 0.01).

Infertile women had elevated serum Prolactin levels. Prolactin's
main function is to regulate and orchestrate the breast feeding
process in females. Amenorrhea, unexpected lactation, low
estrogen levels, and the inability to ovulate are all caused by
elevated prolactin levels. The study provided conclusive
evidence that hyper prolactinemia is the root cause of female
infertility (Nasser, Al-Jumaili, and Alhusni 2021).

Table 1 also shows a significant increase of Thyroid stimulating
hormones (TSH) levels in infertile women with PCOS
compared to fertile women: (8.228+2.261 vs 2.914+1.649 ;
P=0.001). This result is in agreement with those reported by
AbAdelsalam et al., 2015. His study revealed an increase of
TSH level in PCOS patient compared to the fertile group
(5.669+1.562 vs 2.698+0.5682; P=0.001). In addition,
hypothyroidism may be the cause of PCOS in some patients
indicating that severe prolonged hypothyroidism contributes to
larger ovarian size and/or cyst development, and that recovery
in serum hormone levels due to achievement of euthyroidism
produces a reduction in ovarian size, resolution of ovarian cysts,
and reversal of polycystic ovary syndrome-like symptoms
(AbAdelsalam and Ibrahim 2015).

Our results agrees with the authors Malini & George, 2018. In
his study, there were no discernible differences in PCOS
patients' levels of thyroid hormones or prolactin. Both fertile
individuals and those with PCOS had hormone levels that fell
within the usual range. In all cases of polycystic ovary
syndrome (PCOS), a rise in body weight may be attributable to
the patients' elevated insulin levels (Malini and George 2018).

Table 1. Comparison of antioxidant enzymes activity and
hormones biomarkers between fertile and infertile women
with PCOS

BMI 24.883 | 2.630 | 26.620 | 3.139 | 0.14
GPX 8.375 | 4.778 | 6.941 | 3.060 | 0.396
pmol/ml
SOD ng/ml | 2.300 | 0.852 | 2.030 | 0.343 | 0.246
CAT ng/ml | 0.236 | 0.241 | 0.066 | 0.036 | 0.001
PRL ng/ml | 9.189 | 5.355 | 32.999 | 9.789 | 0.001
TSHmIU/ | 2914 | 1.649 | 8.228 | 2.261 | 0.001
ml
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Catalase (CAT) activity in table 1, indicated a statistically
significant decline between PCOS-infertile women and fertile
women (0.066+0.036 vs 0.236+0.036; P=0.001), was similarly
reported by Oyebanji & Asaolu, 2020, shows a significant
decrease in the activity of catalase in serum samples of the
PCQOS patients compared with the fertile women (1.18+ 2.01 vs
1.48+ 0.32 ; P=<0.001). This enzyme plays a crucial role in
increasing resistance to oxidative stress, thus it's possible that
the decline in catalase activity in PCOS patients is related to the
elevated levels of reactive oxygen species (ROS) that
accompany the condition of oxidative stress (Oyebanji and
Asaolu 2020).

Table 2 shows the comparison of hormonal biomarkers between
fertile and infertile women without PCOS. The result revealed
that there is a significant increase in the level of prolactin and
TSH (p-value = 0.006 and 0.0001 respectively). In addition to
a significant increase in BMI (p-value=0.001) Also significant
decrease in antioxidant activity of SOD and CAT (p-value=
0.021and 0.021 respectively) Whereas a non-significant
deference was found in GPX(P-value=0.237) in fertile group
compared to infertile women without PCOS.

Prolactin hormone levels (PRL) in table 2 shows a significant
increase between infertile women without PCOS and fertile
women (17.450 £+ 13.210 vs 9.189 + 5.355 ng/ml ; P=0.006 ).
This result is in agreement with the results reported by Bassey
et al., 2015. In his study, he included infertile cases compared
to controls and found that the mean serum prolactin levels was
significantly higher (67111 vs 29.7+ 2.01; P=<0.001). HE also
concluded that hyperprolactinemia disrupts hypothalamic-
pituitary-ovarian function, leading to a spectrum of menstrual
dysfunctions, including but not limited to corpus luteum
insufficiency and oligo/amenorrhea (Bassey et al. 2015).
Furthermore,  Thyroid  stimulating hormones (TSH)
concentration in table 2 shows a significant increase between
infertile women without PCOS and fertile women(8.255+2.576
vs 2.914+1.649 mlU/ml; P=0.0001), This topic is in line with
what Ory et al., 2014 found in their earlier research. The
comparison of the amounts of the TSH hormone in infertile
females with those in intact females showed that there were
significant differences, (4.45 £ 1.75 vs 3.66 + 1.20; P= < 0.05).
Infertility in women can have a variety of causes, and
hypothyroidism and hyperthyroidism are two of them. The
normal activities of egg and ovary development are disrupted
when thyroid hormones overlap with reproductive hormones.
Therefore, ovulation abnormalities, an irregular menstrual
cycle, and low fertility might result from either an
overabundance or a deficiency in the secretion of these
hormones (Ory et al. 2014).

Table 2. Comparison of antioxidant enzymes activity and
hormonal biomarkers between fertile and infertile women

without PCOS

BMI 24.883 | 2.630 | 28.087 | 4.183 | 0.001
GPX 8.375 | 4.778 | 6.699 | 2.796 | 0.237
pmol/mi
SOD 2.300 | 0.852 | 1.877 | 0.464 | 0.021
ng/ml
CAT 0.236 | 0.241 | 0.109 | 0.186 | 0.021
ng/ml
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PRL 9.189 | 5.355 | 17.450 | 13.210 | 0.006
ng/ml
TSHmIU/ | 2914 | 1.649 | 8.255 | 2.576 | 0.0001
ml

Catalase (CAT) activity and superoxide dismutase (SOD)
activity in table 2 showed significant decrease difference that
between infertile women without PCOS and fertile women, for
both (0.109+£0.186 vs 0.236+0.241 ng/ml; P=0.021) and
(1.877+0.464 vs 2.300+0.852 ng/ml; P=0.021) respectively.
This subject agrees with previous study Al-Fartosy et al., 2019.
There is evidence that oxidative stress contributes to the pro
inflammatory changes associated with polycystic ovary
syndrome (PCOS) and that reactive oxygen species (ROS) play
a detrimental role in both unexplained infertility and infertility
caused by endometriosis in the pathogenesis of endometriosis
and tubal factor infertility (Al-Fartosy, Awad, and Mahmood
2019).

As for BMI, table 3 shows a positive significant correlation
with each of prolactin (r = 0.25), (P-value = 0.02) and TSH (r =
0.21), (p-value = 0.04) hormones in all the studied groups. This
result is concurred with those found by Seth et al., 2013;
Therkelsen et al., 2016 in which they stated a statistically
significant positive correlation between prolactin and both body
weight and body mass index, suggesting that prolactin may play
arole in obesity (Seth, Arora, and Singh 2013; Therkelsen et al.
2016).

In addition, this result agrees with previous studies of
Sachdeva et al., 2019; Rotondi et al., 2009 in which they stated
that serum TSH level was found to be positively correlate with
both body mass index and weight. Increased TSH levels found
in obese people may be attributable to elevated circulating
antibodies to the thyroid gland, which is consistent with the fact
that obesity is associated with a chronic low inflammatory state
(Sachdeva et al. 2019). Thyroid stimulating hormone (TSH)
elevations was also seen in a separate research of the health of
the thyroids of morbidly obese people (Rotondi et al. 2009).

In regards to Glutathione peroxidase (GPX), the study shows a

highly significant negative correlation with age between all
studies group (r = - 0.37), (P-value = 0.00). Glutathione
peroxidase activity (GPX) in table 3 shows a negative
correlation (r= - 0.37), (P-values =0.00) with age between all
studies group. The result in in concurrent with those of another
study done by Wang et al., 2017.

Table 3. Correlation between BMI, GPX, SOD and CAT
and hormonal biomarkers for all groups

Age R* 0.11 | -0.37 | -0.19 | -0.13
Pvalue | 0.29 | 0.00 | 0.08 | 0.21
PRL R* 0.25 | -0.06 | -0.10 | -0.27
Pvalue | 0.02 | 0.55 | 0.36 | 0.01
TSH R* 0.21 | -0.14 | -0.24 | -0.27
Pvalue | 0.04 | 0.19 | 0.02 | 0.01

There was a negative correlation between age and GPX activity,
antioxidant defense mechanism related to aging. These results
show that glutathione system may be a characteristic parameter
in aging process. Alterations in GSH and GSSG levels and/or
its metabolizing enzymes have been linked to age-related
declines in immune function, sensitivity to medicines and free
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radicals, and susceptibility to certain diseases (Wang et al.
2017).

For Superoxide dismutase (SOD), the study shows a negative
significant correlation with TSH (r — 0.24) , ( P=0.02), between
all studies group. This result is agree with those found by
(Hosseini-Zijoud et al. 2016).

Finally in regards to Catalase activity (CAT), table 3 shows a
negative correlation with each of PRL (- 0.27) (P values <0.05)
and TSH (- 0.27) (P values <0.05) in all studied groups. This
result is concurred with the results found by Hussain et al., 2021
in which he reported that in female fertility via enhancing the
production of ROS and increasing enzymatic antioxidant
activity through alteration of the expression of enzymatic
antioxidant (catalase). Consequences of slightly increase in LH
level returns in oxidative stress condition which give rise to
destroy lipids in the oocyte membrane leading to loss
membrane viability and oocyte premature death (Hussain et al.
2021).

CONCLUSION

According to the findings of this study, women with PCOS have
higher levels of Prolactin, TSH, and BMI than fertile women.
Compared to fertile women, women without PCOS have
statistically higher levels of Prolactin, TSH, and BMI.

BMI positively correlated with prolactin and TSH whereas
there are negatively correlation between age and GPX as well
as a negative correlation among CAT with prolactin and TSH
in all studied groups. A future study is recommended to include
a larger sample size to obtain better results.

Conflict of interest: The authors have no conflict of interest.

Consent of Ethics: Administrative approval was taken from
all places where samples were collected, as well as written and
oral consent was taken for all participants in the research

Financial Support: No external fund was received.

Authors’ contribution: Conceptualization: RSN, AMJ. Data
curation: RAM. Formal analysis: RSN. Funding acquisition:
N/A. Investigation: RSN. Methodology: RSN, RAM. Project
administration: RAM. Resources: RAM, RSN, AMJ. Software:
RSN, Supervision: , AMJ, RAM. Validation: RAM.
Visualization: RSN. Writing-original draft: RAM, RSN.
Writing-review & editing: RAM.

REFERENCES

I AbAdelsalam, Kamal Eldin Ahmed, and Waleed
Ibrahim. 2015. “Relationship between TSH, T4, T3
and Prolactin in Overweight and Lean Sudanese
PCOS Patients.” International Journal of Biomedical
Research 6(2):108-12.

i Abudawood, Manal, H. Tabassum, and AH Alanazi.
2021. “Antioxidant Status in Relation to Heavy
Metals Induced Oxidative Stress in Patients With
Polycystic Ovarian Syndrome ( PCOS ).” Research
Square 1-18.

ii. Adeoye, Oyewopo, Johnson Olawumi, Adeleke
Opeyemi, and Oyewopo Christiania. 2018. “Review

77



Hormonal concentration and antioxidant enzymes activities: a study among

Section A-Research paper

infertile women with and without polycystic ovarian syndrome in basrah, iraq

Vi.

Vii.

viii.

Xi.

Xii.

xiii.

Xiv.

on the Role of Glutathione on Oxidative Stress and
Infertility.” Jornal Brasileiro de Reproducao
Assistida  22(1):61-66. doi:  10.5935/1518-
0557.20180003.

Al-Fartosy, a Jassim Mohammed, Nadhum
Abdulnabi Awad, and Rsha Abdulradha Mahmood.
2019. “A  Comparative Study of Leptin,
Oxidant/Antioxidant Status and Some Trace
Elements in Women of Healthy Control and
Unexplained Infertility in Basrah-Iraq.” The
Indonesian Biomedical Journal 11(3):327-37.
Al-kado, Luay A. Al-helaly Obeda A. 2013. “Partial
Purification and Some Kinetic Studies of Glutathione
Peroxidase ( GPx ) in Normal Human Plasma and
Comparing with Primary Infertility Female.” 18(3).
Anon. 2016. “The Impact of Thyroid Autoimmunity
on IVF/ICSI Outcome: Re-Evaluation of the
Findings.” Human Reproduction Update 22(6):791.
doi: 10.1093/humupd/dmw033.

Aziz, Muhammad Usman, Saleha Anwar, and Syed
Mahmood. 2015. “Hysterosalpingographic
Evaluation of Primary and Secondary Infertility.”
Pakistan Journal of Medical Sciences 31(5):1188-
91. doi: 10.12669/pjms.315.7545.

Bahar, Yusra M., Abdulkareem M. Jewad, and Loma
Al-Mansouri. 2021. “Effects of Breast Cancer and
Combination of Chemotherapy on Oxidative Stress in
Basra, Iraq.” Biochemical and Cellular Archives
21(1):1119-23.

Bassey, lya Eze, Alphonsus Ekpe Udoh, Okon
Ekwerre Essien, ldongesit Kokoabasi Paul Isong,
Rebecca Mtaku Gali, and Edim Eyo Archibong.
2015. “Thyroid Hormones and Prolactin Levels in
Infertile Women in Southern Nigeria.” Journal of
Clinical and Diagnostic Research: JCDR 9(3):0C13.
Bhardwaj, Jitender Kumar, Meenu Mittal, Priyanka
Saraf, and Priya Kumari. 2020. “Pesticides Induced
Oxidative Stress and Female Infertility: A Review.”
Toxin Reviews 39(1):1-13. doi:
10.1080/15569543.2018.1474926.

Deswal, Ritu, Smiti Nanda, and Amita Suneja Dang.
2019. “Association of Luteinizing Hormone and LH
Receptor Gene Polymorphism with Susceptibility of
Polycystic Ovary Syndrome.” Systems Biology in
Reproductive  Medicine  65(5):400-408.  doi:
10.1080/19396368.2019.1595217.

Fatima, Qudsia, Shajrul Amin, Iram Ashagq Kawa,
Humira Jeelani, Saika Manzoor, Syeed Masuma
Rizvi, and Fouzia Rashid. 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 and Metabolic Syndrome:
Clinical Research and Reviews 13(3):1957-61.
Halliwell, Barry, and John M. C. Gutteridge. 2015.
Free Radicals in Biology and Medicine. Oxford
university press, USA.

Hosseini-Zijoud, Seyed-Mostafa, Seyed Alireza
Ebadi, Mohammad Taghi Goodarzi, Mehdi Hedayati,
Roghayeh Abbasalipourkabir, Mohammad Parsa
Mahjoob, Jalal Poorolajal, Fabio Zicker, and Nasrin
Sheikh. 2016. “Lipid Peroxidation and Antioxidant

Eur. Chem. Bull. 2022,11(8), 74— 79

XV.

xvii.

xviii.

XiX.

XX.

XXi.

XXii.

Xxiii.

XXiV.

Status in Patients with Medullary Thyroid
Carcinoma: A Case-Control Study.” Journal of

Clinical and Diagnostic Research: JCDR
10(2):BCO4.
Hussain, Tarique, Ghulam Murtaza, Elsayed

Metwally, Dildar Hussain Kalhoro, Muhammad
Saleem Kalhoro, Baban Ali Rahu, Raja Ghazanfar
Ali Sahito, Yulong Yin, Huansheng Yang, and
Muhammad Ismail Chughtai. 2021. “The Role of
Oxidative Stress and Antioxidant Balance in
Pregnancy.” Mediators of Inflammation 2021.
Hyderali, Barkath Nisha, and Kanchana Mala. 2015.
“Oxidative Stress and Cardiovascular Complications
in Polycystic Ovarian Syndrome.” European Journal
of Obstetrics & Gynecology and Reproductive
Biology 191:15-22.

Al Jothery, Ageel H., Lobke M. Vaanholt, Nimesh
Mody, Anis Arnous, Jens Lykkesfeldt, Lutz Biinger,
William G. Hill, Sharon E. Mitchell, David B.
Allison, and John R. Speakman. 2016. “Oxidative
Costs of Reproduction in Mouse Strains Selected for
Different Levels of Food Intake and Which Differ in
Reproductive Performance.” Scientific Reports
6(1):1-12.

Karaca, Nilay, and Yasam Akpak. 2015. “Thyroid
Disorders and Fertility.” International Journal of
Research in Medical Sciences (June):1299-1304.
doi: 10.18203/2320-6012.ijrms20150135.

Labad, Javier, Itziar Montalvo, Alexandre Gonzélez-
Rodriguez, Clemente Garcia-Rizo, Benedicto
Crespo-Facorro, José Antonio Monreal, and Diego
Palao. 2020. “Pharmacological Treatment Strategies
for Lowering Prolactin in People with a Psychotic
Disorder and Hyperprolactinaemia: A Systematic
Review and Meta-Analysis.”  Schizophrenia
Research 222:88-96.

Malini, N. A., and K. Roy George. 2018. “Evaluation
of Different Ranges of LH: FSH Ratios in Polycystic
Ovarian Syndrome (PCOS)-Clinical Based Case

Control  Study.” General and Comparative
Endocrinology 260:51-57.
Martin, Niamh. 2021. “Prolactin Disorders.”

Medicine (United Kingdom) 49(8):492-94. doi:
10.1016/j.mpmed.2021.05.008.

Nasser, A. M., E. F. Al-Jumaili, and Z. K. Alhusni.
2021. “The Effect of Pituitary Hormones Levels and
Relationship to Female Infertility in Baghdad
Province.” P. 12015 in Journal of Physics:
Conference Series. Vol. 1853. IOP Publishing.

Ory, Steven J., Paul Devroey, Manish Banker, Peter
Brinsden, John Buster, Moise Fiadjoe, Marcos
Horton, Karl Nygren, Hirshikesh Pai, and Paul Le
Roux. 2014. “International Federation of Fertility
Societies  Surveillance  2013:  Preface  and
Conclusions.” Fertility and Sterility 101(6):1582-83.
Oyebanji, Olufisayo Grace, and Modupe Fisayo
Asaolu. 2020. “Assessment of Antioxidant Status of
Women with Polycystic Ovarian Syndrome.” Asian
Pacific Journal of Reproduction 9(1):9.

Panti, Abubakar A., Constance E. Shehu, Yusuf
Saidu, Karima A. Tunau, Emmanuel I. Nwobodo,
Abdulgafar Jimoh, Lawal S. Bilbis, Atteque B. Umar,

78



Hormonal concentration and antioxidant enzymes activities: a study among

Section A-Research paper

infertile women with and without polycystic ovarian syndrome in basrah, iraq

XXVi.

XXVii.

Xxviii.

XXIX.

XXX.

XXXI.

XXXii.

and Mairo Hassan. 2018. “Oxidative Stress and
Outcome of Antioxidant Supplementation in Patients

with Polycystic Ovarian Syndrome (PCOS).”
International Journal of Reproduction,
Contraception,  Obstetrics and  Gynecology

7(5):1667. doi: 10.18203/2320-
1770.ijrcog20181892.

Pisoschi, Aurelia Magdalena, and Aneta Pop. 2015.
“The Role of Antioxidants in the Chemistry of
Oxidative Stress: A Review.” European Journal of
Medicinal Chemistry 97:55-74. doi:
10.1016/j.ejmech.2015.04.040.

Rocha, Ana L., Flavia R. Oliveira, Rosana C.
Azevedo, Virginia A. Silva, Thais M. Peres, Ana L.
Candido, Karina B. Gomes, and Fernando M. Reis.
2019. “Recent Advances in the Understanding and
Management of Polycystic Ovary Syndrome.”
F1000Research 8:F1000 Faculty Rev-565. doi:
10.12688/f1000research.15318.1.

Rotondi, Mario, Paola Leporati, Antonella La Manna,
Barbara Pirali, Teresa Mondello, Rodolfo Fonte,
Flavia Magri, and Luca Chiovato. 2009. “Raised
Serum TSH Levels in Patients with Morbid Obesity:

Is It Enough to Diagnose  Subclinical
Hypothyroidism?” European Journal of
Endocrinology 160(3):403.

Sachdeva, Garima, Shalini Gainder, Vanita Suri,
Naresh Sachdeva, and Seema Chopra. 2019. “Obese
and Non-Obese Polycystic Ovarian Syndrome:
Comparison of Clinical, Metabolic, Hormonal
Parameters, and Their Differential Response to
Clomiphene.” Indian Journal of Endocrinology and
Metabolism 23(2):257.

Saker, Hanan D., Abdulkareem M. Jewad, and Mazin
Gh Hussein. 2020. “Effects of Hydroxyurea on the
Oxidative Stress and Markers of Renal Tissue
Damage in Patients with Sickle Cell Disease of
Adults in Basra.” Biochemical and Cellular Archives
20:3827-31.

Seth, Bhavna, Sarika Arora, and Ritu Singh. 2013.
“Association of Obesity with Hormonal Imbalance in
Infertility: A Cross-Sectional Study in North Indian
Women.” Indian Journal of Clinical Biochemistry :
1JCB 28(4):342-47. doi: 10.1007/s12291-013-0301-
8.

Setji, Tracy L., and Ann J. Brown. 2014. “Polycystic
Ovary Syndrome: Update on Diagnosis and

Eur. Chem. Bull. 2022,11(8), 74— 79

XXxiii.

XXXIV.

XXXV.

XXXVi.

XXXVi.

XXXVili.

XXXIX.

xl.

Treatment.” The American Journal of Medicine
127(10):912-19.

Sulaiman, Maha A. H., Yahya M. Al-Farsi, Maha M.
Al-Khaduri, Jumana Saleh, and Mostafa I. Waly.
2018. “Polycystic Ovarian Syndrome Is Linked to
Increased Oxidative Stress in Omani Women.”
International Journal of Women’s Health 10:763.
Therkelsen, Kate E., Tobin M. Abraham, Alison
Pedley, Joseph M. Massaro, Patrice Sutherland, Udo
Hoffmann, and Caroline S. Fox. 2016. “Association
between Prolactin and Incidence of Cardiovascular
Risk Factors in the Framingham Heart Study.”
Journal of the American Heart Association
5(2):002640.

Valgimigli, Luca, Andrea Baschieri, and Riccardo
Amorati.  2018.  “Antioxidant  Activity  of
Nanomaterials.” Journal of Materials Chemistry B
6(14):2036-51.

Vedal, Trude Seselie Jahr, Nils Eiel Steen, Kare I.
Birkeland, Ingrid Dieset, Elina J. Reponen, Jannicke
F. Laskemoen, Linn Rgdevand, Ingrid Melle, Ole A.
Andreassen, and Espen Molden. 2018. “Free
Thyroxine and Thyroid-Stimulating Hormone in
Severe Mental Disorders: A Naturalistic Study with
Focus on Antipsychotic Medication.” Journal of
Psychiatric Research 106:74-81.

Wang, Shan, Guolin He, Meng Chen, Tao Zuo,
Wenming Xu, and Xinghui Liu. 2017. “The Role of
Antioxidant Enzymes in the Ovaries” edited by R.
Franco. Oxidative Medicine and Cellular Longevity
2017:4371714. doi: 10.1155/2017/4371714.
YagiongHe, Yao Lu, Qinling Zhu, Yuan Wang,
Steven R. Lindheim, Jia Qi, Xiaoxue Li, Ying Ding,
Y. Shi, Daimin Wei, Zi jiang Chen, and Yun Sun.
2019. “Influence of Metabolic Syndrome on Female
Fertility and in Vitro Fertilization Outcomes in PCOS
Women.” American Journal of Obstetrics and
Gynecology 221(2):138.e1-138.e12. doi:
10.1016/j.ajog.2019.03.011.

You, Articles, M. A. Y. Be, and Interested In. 2020.
“Evaluation Some Oxidants - Enzymatic Endogenous
Antioxidants Status among Women Patients with
Polycystic Ovary Syndrome.” 030002.

Zuo, Tao, Minghui Zhu, and Wenming Xu. 2016.
“Roles of Oxidative Stress in Polycystic Ovary
Syndrome and Cancers.” Oxidative Medicine and
Cellular Longevity 2016.

79



