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Abstract

ACKGROUND: To date, there is no study
regarding women with unexplained infertility in the

province of Basrah, Iraq. This study was conducted

to compare the level of leptin, oxidant/antioxidant status,
and some trace element levels in women of healthy control
and unexplained infertility.

METHODS: From total 96 women subjects, 32 subjects
had primary unexplained infertility, 31 had secondary
unexplained infertility, while 33 fertile women were taken
as controls. The body mass index (BMI) of subjects was
calculated with standard procedures. The level of fasting
serum leptin, luteinizing hormone (LH), follicle stimulating
hormone (FSH), prolactin (PRL), thyroid-stimulating
hormone (TSH), 4-hydroxynonenal (4-HNE), lipid
hydroperoxide (LOOH), glutathione (GSH), superoxide
dismutase (SOD), catalase (CAT) and the total antioxidant
capacity (TAC) were determined by enzyme-linked
immunosorbent assay (ELISA) methods. Magnesium (Mg)
and zinc (Zn) were measured by flame, copper (Cu) by

flameless atomic absorption spectrometry, while Selenium
(Se) in whole blood was determined using hydride
generation method.

RESULTS: Non-significant changes (p>0.05) were seen
in the level of BMI, leptin, TSH, FSH, LH and LH/FSH
ratio. Level of 4-HNE, LOOH and Cu were significantly
increased (p<0.01), while level of GSH, SOD, CAT, TAC,
Se, Zn and Mg were significantly decreased (p<0.01) in
primary and secondary type of unexplained infertility,
compared to control.

CONCLUSION: Serum leptin hormone is significantly
associated with BMI and physical activity in both groups.
The significant difference in oxidant/antioxidants status
between unexplained infertile and fertile women may
suggests a possible additional role of oxidative stress
mechanisms in pathophysiology of unexplained infertility.
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Indones Biomed J. 2019; 11(3): 327-37

Introduction

Unexplained infertility may be defined as a diagnosis
of exclusion, since more than 25% of patients who visit
reproductive and infertility medicine clinics are diagnosed
with unexplained infertility. Normally, the diagnosis
of unexplained infertility is made after the laboratory
investigations show normal levels of semen parameters,
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ovulatory levels of serum progesterone hormone in the
mid-luteal phase, tubal patency and a also normal cavity of
uterine. Although, several possibilities have been proposed,
but the etiology of this type of infertility remains unknown.
In some couples with unexplained infertility, there are
some subtle changes reported in the follicle development,
ovulation and the luteal phase, as well as in the sperm
concentration and motility at the lower end of the normal
range.(1,2)
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However, many scientific evidence from -clinical
studies proved that an imbalance between reactive oxygen
species (ROS) and antioxidant actions could result in
oxidative stress, which plays a major role in the etiology
and increased complications of adverse reproductive events
in both women and men.(3) These studies suggest that
significantly increased free radicals may lead to deleterious
physiological functions in female reproduction, such as in
the process of oocyte maturation, ovarian steroidogenesis,
ovulation, implantation, and the formation of fluid
filled cavity, blastocyst, luteolysis, as well as the luteal
maintenance in pregnancy. Furthermore, free radicals may
also acts as mediators of various signaling pathways, thus
elevated free radicals levels may leads to the imbalance
intracellular redox homeostasis, which can be neutralized
by antioxidants, as well as any imbalance in the ratio of
oxidants/antioxidants which can cause oxidative stress.(4)
On the other hand, nowadays oxidative stress may have an
harmful roles in all pathologies of female reproductive tract
like unexplained infertility, polycystic ovarian syndrome,
endometriosis, tubal factor infertility, fibroids, recurrent
pregnancy loss and spontaneous abortions. Researchers also
demonstrated that oxidative stress are involved in more than
one hundred diseases known today, such as hypo- and/or
hyper-thyroidisms, fetal teratogenicity, intrauterine growth
retardation, hydatiform mole, oligospermia, asthenospermia,
azospermia, and this may result in immense burden on
maternal, fetal morbidity and mortality.(5) Moreover,
increased free radicals may causes depletion of adenosine
triphosphate (ATP) levels, lipid peroxidation, and mutation
of nucleic acids, proteins denature and damage of other
cellular materials.

The adipokine, leptin, is represented as an important
hormonal factor which affects females ovulation and the
ovary functions through both paracrine and endocrine
actions.(6) It also plays a vital role as a neuroendocrine
mediator for different systems in the body, like the
reproductive systems as well as a major regulator for food
intake, energy homeostasis and body weight regulation.(7)
This neuropeptide has molecular weight of 16 kDa and the
primary structure consists of 167 amino acids coded by the
ob gene in mice which is responsible for obesity, and its
equivalent gene in humans is called LEP gene. This hormone
is able to reduce the oxidation of glucose and synthesis
of fat, then increases fat intake.(8) It is mainly secreted
from white adipose tissues (adipocytes) and some minor
sources from other cells, such as hypothalamus, pituitary
gland, placental syncytiotrophoblast cells, skeletal muscle,
bone marrow, epithelial gastric cells, breast epithelium
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and ovarian follicles.(9) Leptin has a regulatory effects on
reproduction may depend on a complex set of functions
which results from the widespread distribution of leptin
receptors along the hypothalamic—pituitary—gonadal axis,
thus directly affect on target organs such as the placenta and
the mammary glands as well as have major physiological
effects on puberty, menstrual cycle, pregnancy, lactation
and early embryo development. It has another peripheral
function through regulation of insulin secretion and action,
reproductive functions, angiogenesis, immune responses and
synthesis of cortisol from adrenal cortex, it also involved in
the homeostasis of glucose metabolism. Leptin has central
effects for the regulation of appetite, temperature, weight
and metabolism in the hypothalamus.(7) Scientific studied
indicated that leptin is also produced by the ovary, and the
estradiol hormone has a stimulatory effect on its production.
It found that leptin in low concentrations has stimulatory
effects, and has inhibitory effects on gonadotropins in high
concentrations. Due to its association with the ovary the
production of estradiol and progesterone, leptin may inhibits
and prevents the progression of mature follicles.(6-7)

The available data on the pathophysiology role
of leptin in infertility are controversial, especially for
endometriosis-related infertility. A recent scientific study
showed that levels of leptin was shown to be increased in
serum and peritoneal fluid of women with endometriosis
compared to the healthy control group, although the serum
leptin concentration was similar in idiopathic infertile,
infertile and fertile endometriotic patients.(10) Therefore,
further work must be carried out to find and described the
relationship of serum leptin and unexplained infertility. To
date, in the province of Basrah (southern of Iraq), there
has been no study investigating women with unexplained
infertility. Hence, in the present study, an attempt was made
to compare the level of leptin, oxidant/antioxidant status
and some trace elements level in women of healthy control
and unexplained infertility in Basrah-Iraq.

Methods

Subjects

This study was an interventional prospective randomized
controlled clinical trial. Samples were collected from
an infertility center at Basra Hospital for Obstetrics and
Children in Basrah, Iraq during October 2018 to July
2019. For addition, some samples were also obtained from
a private clinics run by consultant professor Dr. Abdul-
kareem Hussain Sabar and assistant professor Dr. Nateek
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Dicran Caspar in Obstetrics and Infertility Medicine Centre.
As much as 130 women subjects were participated in the
present study. Final 63 patients and 33 healthy controls were
followed up for 8 months, utill end of the study. Meanwhile,
the other 34 subjects (20 patients and 14 healthy controls)
were dropped out from the study. The patients were already
diagnosed as unexplained infertile patients according to
the criteria from American College of Obstetricians and
Gynecologists.(11) From 96 women that were screened
for inclusion, 32 were with primary unexplained infertility
(couple who had no previous pregnancies for at least one
year after marriage) and 31 had secondary unexplained
infertility (couple who have conceived previously, although
the pregnancy may not have been successful for example,
miscarriage, and ectopic pregnancy), while 33 fertile women
visiting the hospital with a genital prolapsed and history of
at least one childbirth were taken as controls. The sample
populations were married women who live together with
her husband and had not used any contraceptive method for
a period of one year, but still had no children.

The study received an ethical approval from Basrah
University (No. 7/54/4509), and an informed consents were
obtained from each participant after detail explanation of
the procedures. The informed consent and ethical guidelines
were based on the deceleration of Helsinki for year 2000.

Inclusion and Exclusion Criteria
The inclusion criteria was women diagnosed to have
unexplained infertility, including semen analysis, assessment
of ovulation and tubal patency fail, to detect any gross
abnormality. The subjects should had not conceived for one
year of unprotected sexual intercourse, regular menstruation
with the length of the cycle between 21-35 days, ovulation
confirmed by appropriately timed mid-luteal progesterone
(3-10 ng/mL), day 3 follicle stimulating hormone (FSH)
level less than 10 pU/mL and bilateral tubal patency
(demonstrated by laparoscopy or hystrosalpingography).
Meanwhile the exclusion criteria were patients aged
less than 18 years old or more than 45 years old, infertile
women with male factor infertility, infertile semen analysis,
day 3 FSH more than 10 pU/mL, medical disorders (such
as polycystic ovary (PCO), hypo- and hyper-thyroidism,
diabetes mellitus, hypertension, heart disease, malignancy,
liver and renal diseases, pelvic pathology, or uterine
fibroids). Subjects with previous history or planning
for in vitro fertilisation (IVF), and not receiving drugs
inducing ovulation in last six months, history of smoking
to be identified, and any other diseases, which might have
influenced our results, or an associated condition which can
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alter the level of free radicals such as antioxidant therapy
were excluded from the study.

Samples Preparation

All blood samples were obtained in the morning between
09:00and 10:00 hours aftera 12 hours fasting and a 30 minutes
of rest in the supine position. Blood was collected at 2-3 days
of menstrual cycle, disposable plastic syringes and needles
were used for blood collection. Ten mL of venous fasting
blood samples were collected from patients and healthy
volunteers by vein puncture then divided into two parts,
the first 1 mL was added into ethylenediaminetetraacetic
acid (EDTA) containing polypropylene tubes and shacked
gently to be used for the measurement of the concentration
of Selenium (Se). The remaining sample was transferred to
plain tube (without anticoagulant) which allowed clotting in
a clean plain tube for 30 minutes at room temperature. After
the blood had clotted, it was placed in a centrifuge and spun
at 402 x g for 10 minutes to obtain the serum. The obtained
serum immediately used in the detection of parameters in
this study, and others were stored in deep freezing at (-20°C)
until used.

Methods of Biochemical Estimation

The body mass index (BMI) of subjects was calculated as
the following formula: BMI (kg/m?) = weight (kg)/height
(m?). All the blood samples were analyzed for biochemical
parameters by standard procedures. Serum leptin level
was determined using the Human Leptin ELISA Kit
(Catalogue No. E-EL-HO113, Ealbscience, Texas, USA),
serum luteinizing hormone (LH) was estimated by LH
Kit (Catalogue No. REF-53010, Human Gesellschaft for
Biochemical and Diagnostic mbH, Germany), FSH was
estimated by FSH Kit (Catalogue No.REF-53020, Human
Gesellschaft for Biochemical and Diagnostic mbH), prolactin
(PRL) was estimated by PRL Kit (Catalogue No. REF-
53030, Human Gesellschaft for Biochemical and Diagnostic
mbH), thyroid-stimulating hormone (TSH) was estimated by
TSH Kit (Catalogue No. REF-54030, Human Gesellschaft
for Biochemical and Diagnostic mbH), 4-Hydroxynonenal
(4-HNE) was estimated by 4-HNE Kit (Catalogue No.
E-EL-0128, Ealbscience), lipid hydroperoxide (LOOH)
was estimated by LOOH Kit (Catalogue No. E-BC-K176,
Ealbscience), serum glutathione (GSH) was estimated
by GSH Kit (Catalogue No. E-BC-K098, Ealbscience),
superoxide dismutase (SOD) was estimated by SOD Kit
(Catalogue No. E-BC-K022, Ealbscience), catalase (CAT),
was estimated by CAT Kit (Catalogue No. E-BC-K031,
antioxidant capacity (TAC)

Ealbscience), and total
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was estimated by direct colorimetric method TAC Kit
(Catalogue No. E-BC-K219, Ealbscience). Meanwhile the
concentration of serum magnesium (Mg) and zinc (Zn)
were measured by GBC 933 Plus flame atomic absorption
spectrometry (AAS) (GBC, Braeside, Australia), serum
copper (Cu) was measured by 1TAAS500-PG flameless
AAS (PG Insturments, Leicestershire, England) (12), and
the concentration of selenium (Se) in whole blood was
determined using hydride generation method AAS (13).

Statistical Analysis

Statistical analysis was performed using SPSS software
version 21 (IBM Corporation, New York, USA). The results
were expressed as meantstandard deviation (SD). The
p<0.05 was considered to be statistically significant and
p<0.01 was considered to be highly significant.

Results

Ninety-six subjects were included in this study. From
total 63 unexplained infertility subjects, 32 subjects were
classified as primary unexplained infertility or had no

Print ISSN: 2085-3297, Online ISSN: 2355-9179

previous pregnancies for at least one year after marriage,
meanwhile the other 31 were classified as secondary
unexplained infertility or had conceived previously,
although the pregnancy may not have been successful. As
much as 33 healthy women (fertile, had history of at least
one childbirth) were considered as control group. The
general characteristics of all subjects participated in the
present study were presented in Table 1.

Table 2 showed that a non-significant changes
(p>0.05) were seen in the level of BMI, leptin, TSH, FSH,
LH and LH/FSH ratio in subjects of unexplained
infertility, with compared to the healthy control. On the
other hand, levels of serum 4-HNE, LOOH and Cu were
significantly (»<0.01) increased and level of GSH, SOD,
CAT, TAC, Se, Zn and Mg were significantly (»p<0.01)
decreased in subjects of unexplained infertility, compared
to the healthy control.

The data obtained in Table 3, showed a non-significant
changes (p>0.05) in BMI level in primary and secondary
unexplained infertility subjects (22.4+3.5 and 22.3+2.6
kg/m?), compared with that of control (21.7+1.4 kg/m?),
respectively. The data also showed that there were a non-
significant differences (p>0.05) in levels of FSH, LH, PRL

Table 1. The demographic characteristics of present study (n=96).

Unexplained Infertility (UI)
The Characteristics Control Primary Secondary
a°un @°un
Total (n) 33 32 31
Age (mean+=SD) 30.92+5.90 28.36+6.64 30.72+6.12
BMI (kg/nt’) 21.7+1.4 22.45+3.5 22.3142.6
Smoking habit
Negative 24 25 23
Positive 9 7 8
Demographic area
Urban 28 29 30
Rural 5 3 1
Education
Learned 30 31 29
[lliterate 3 1 2
Employment
Employed 32 32 30
Not employed 1 0 1
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Table 2. The levels of total parameters measured in the present study.

Unexplained Infertility (UI) Control
(n=63) (m=33)
Parameters 95% C.I p -value
Mean+SD SE Range MeantSD
Lower Upper

BMI (kg/mz) 22.3£3.0 0.67 17.9-26.9 20.9 23.8 21.7+1.4 p>0.05
FSH (uU/mL) 5.4£1.0 0.23 4.5-8.6 4.9 59 5.3+0.8 p>0.05
PRL (ng/mL) 14.9+1.6 0.37 11.1-18.2 14.1 15.7 15.0+1.7 p>0.05
TSH (uU/mL) 2.2+0.3 0.06 1.8-2.9 2.1 2.3 2.4+0.6 p>0.05
LH (uU/mL) 3.3£0.9 0.21 1.9-6.1 2.8 3.7 3.4+0.8 p>0.05
Leptin (ng/mL) 28.4+1.3 0.3 25.9-30.3 27.7 29.0 27.242.3 p>0.05
LOOH (nmol/mL) 7.8£1.3 0.31 2.5-9.0 7.2 8.5 3.4£1.0 p<0.01
4-HNE (ng/mL) 12.2+1.2 0.28 10.1-15.0 11.6 12.8 8.4+0.4 p<0.01
SOD (U/mL) 9.8+1.2 0.27 8.0-114 9.2 10.4 17.6+1.3 p<0.01
CAT (U/mL) 15.1+0.8 0.18 13.4-16.1 14.7 15.5 25.1+1.1 p<0.01
TAC (mmol/L) 1.4+0.5 0.11 0.6-2.7 1.1 1.6 2.5+0.3 p<0.01
GSH (pmol/L) 53.842.9 0.65 50.0-59.9 52.4 55.2 72.74£5.1 p<0.01
Se (ng/mL) 72.9+4.7 1.06 62.0-79.0 69.7 74.2 89.9+5.4 p<0.01
Cu (ug/mL) 0.28+0.12 0.02 0.02-0.54 0.22 0.34 0.10+0.08 p<0.01
Zn (pg/mL) 0.72+0.02 0.01 0.67-0.76 0.71 0.73 1.04+0.04 p<0.01
Mg (ug/mL) 18.30+0.14 0.03 18.10-18.50 18.20 18.30 22.60+ 0.10 p<0.01

Data are presented as mean+tstandard deviation (SD); SE: standard errors; n: number of the subjects; range: difference between the
highest and lowest values in the set; 95% CI: confidence interval/limits (lower and upper). p>0.05: p-value not significant, p<0.05:
p-value significant; p<0.01: p-value highly significant, indicating the level of significance in comparison with the corresponding

control value.

and TSH were seen in primary and secondary subjects
(5.0+£0.6; 5.0+0.6 pU/mL), (3.2+0.8; 3.4+0.6 pU/mL),
(14.7+1.6; 14.71.5 ng/mL), and (2.3+0.4; 2.3+0.4 pU/mL)
with compared to control (5.0+0.8 pU/mL), (3.4+0.8 pU/
mL), (15.0+1.7 ng/mL), (2.4+0.6 pU/mL), respectively. The
level of serum leptin showed no significant difference (p>
0.05) in women with primary and secondary unexplained
infertility (28.71+1.10 and 28.10£1.56 ng/mL) as compared
to the control group (27.16+2.45 ng/mL), respectively.
Furthermore, the results showed a highly significantly
(»<0.01) increases in levels of serum LOOH (7.7£2.1;
8.240.4 nmol/mL), 4-HNE (12.1+0.7; 12.3+1.6 ng/mL) and
Cu (0.23+0.12; 0.3440.10 pg/mL) in subjects of primary
and secondary unexplained infertility compared to control
(3.4£1.0 nmol/mL), (8.4+0.47 ng/mL) and (0.10+0.08 pg/
mL), respectively (Table 4, Table 5). On the other hand,
levels of serum SOD, CAT, TAC and GSH were significantly

(»<0.01) decreased in subjects of primary and secondary
unexplained infertility (10.1+1.0; 12.4+1.4 U/mL),
(15.0+0.9; 15.2+0.7 U/mL), (1.5+0.7; 1.3£0.1 mmol/L)
and (53.3+2.5; 54.3£3.3 umol/L) compared to the control
(17.6+1.3 U/mL), (25.1«1.1 U/mL), (2.5+0.3 mmol/L) and
(2.5+0.3 pmol/L), respectively.

Moreover, this study showed that a significant
decreases (p<0.01) was seen in blood levels of Se, Zn,
and Mg in subjects of primary and secondary unexplained
infertility  (70.144.2; 73.944.7 ng/mL), (0.71%0.03;
0.70+0.11 pg/mL) and (18.10+0.06; 18.40+0.05 pg/mL)
compared to control (89.9+5.4 ng/mL, 1.04+0.04 pg/mL
and 22.604+0.10 pg/mL), respectively. A highly significant
(»<0.01) increases was found in the levels of serum Cu
(0.23+0.12; 0.34+0.10 pg/mL) in subjects of primary and
secondary unexplained infertility compared to control
(0.10+0.08 pg/mL), respectively (Table 5).
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Table 3. Levels of BMI, leptin and some hormones in women of healthy control and unexplained

infertility. The values are the mean+SD.

Unexplained Infertility (UI)

(n=63) Control
Parameters -33 p -value

Primary (1°UI)  Secondary (2°UI) (n=33)

(n=32) (n=31)
BMI (kg/m’) 22.4+3.5 223426 21714 p>0.05
FSH (pU/mL) 5.0+0.6 5.0£0.6 5.0+£0.8 p>0.05
PRL (ng/mL) 14.7+1.6 14.7+1.5 15.0+1.7 p>0.05
TSH (WU/mL) 2.3+0.4 2.3+0.4 2.4+0.6 p>0.05
LH (WU/mL) 3.240.8 3.4£0.6 3.4£0.8 p>0.05
Leptin (ng/mL) 28.7+1.1 28.1+1.6 27.242.4 p>0.05
all of them received a well-learned and also they had a good
Discussion

The true definition of infertility is the failure to achieve a
successful pregnancy after 12 months or more of unprotected
intercourse and the infertility evaluation is initiated after 1
year of trying to conceive. Unexplained infertility is a term
that may give a characterization to an infertile couple which
has normal standard investigations such as semen analysis,
tubal patency, and laboratory assessment of ovulation.
(14) To the best of our knowledge, this is the first study on
the comparison of the level of leptin, oxidant/antioxidant
status and some trace elements in women of healthy control
and unexplained infertility in Basrah province (southern
of Iraq). In the present study, data showed that more than
half of the unexplained patients were non smokers. Also,
most of the volunteers from both patients' women with
unexplained infertility and healthy control were from urban,

employed place. Therefore, our results cannot represents
the actual state of the entire patients group in Iraq due to
the low number of patients and also depends on the
cooperatively of patients and their willing to participate
in the present study.

The major differences between urban and rural areas
are the differences in pollution, environments, social,
psychological, genetic, food factors and others, which are
increasing dramatically in urban areas. On the other hand,
the psychological of women may be affected by work
pressures and its requirements and household factors such
as childs-rearing and marital relationships that are often
tense and not good which are increased the imbalance of
oxidant/antioxidant.(15)

Levels of leptin hormone may be change during the
menstrual cycle. In a recent study, researchers have shown
increased the levels of serum leptin in certain phases of

Table 4. Levels of enzymatic and non-enzymatic antioxidants in women of healthy control and
unexplained infertility. The values are the mean+SD.

Unexplained Infertility (UI)

(n=63) Control
Parameters =33 p-value

Primary (1°UI)  Secondary (2°UI) (n=33)

(n=32) (n=31)

LOOH (nmol/mL) 7.742.1 8.2+0.4 3.4+1.0 p<0.01
4-HNE (ng/mL) 12.1£0.7 12.3+1.6 8.4+0.5 p<0.01
SOD (U/mL) 10.1+1.0 12.4+1.4 17.6+1.3 p<0.01
CAT (U/mL) 15.040.9 15.240.7 25.141.1 p<0.01
TAC (mmol/L) 1.5+0.7 1.340.1 2.5+0.3 p<0.01
GSH (umol/L) 53.342.5 54.3+3.3 72.7+5.3 p<0.01
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Table 5. Levels of essential trace elemensts in women of healthy control and unexplained

infertility. The values are the mean+SD.

Unexplained Infertility (UI)

(n=63) Control
Parameters -33 p-value

Primary (1°UI)  Secondary (2°UI) (n=33)

(n=32) (n=31)

Se (ng/mL) 70.144.2 73.9+4.7 89.945.4 »<0.01
Cu (pg/mL) 0.23+0.12 0.34+0.10 0.10+0.08 p<0.01
Zn (ng/mL) 0.7120.03 0.700.11 1.04:0.04 p<0.01
Mg (ug/mL) 18.10+0.06 18.40+0.05 22.60+0.10 p<0.01

menstrual cycle in women, and significant correlations
between leptin and PRL were found in the follicular phase
and also with free testosterone in males. Hence, it may be
considered a reliable scientific proof that from the first to
fifth days of the cycle leptin levels are more stable with
compared to those produced later in the cycle.(16) In the
present study, the tests of leptin levels have been done on
the two or third day of the menstruation cycle for precise
cycle-independent measurements. Leptin is one of the new
biomarker in the problem of energy balance, Gonadotropin-
releasing hormone (GnRh) release, LH and FSH release,
weight control, ovarian function and infertility.(17)

The relationship between leptin and infertility has
been reported in several studies; but, with unexplained
infertility a few studies have examined this relationship
as follow: A scientific study conducted in 1997 reported
that levels of serum leptin have a direct correlation with
BMI and body fat percentage during different phases of
the menstrual cycle and pregnancy. Furthermore, although
leptin levels are not very different in their cerebrospinal
fluid, it was found increasing in the obese women than in
the underweight women.(18) In 2000, it was reported that
the leptin levels in ovary dysfunction are associated with
the BMI and also do not appear to be directly involved in
the regulation of ovarian function.(18) In accordance to
previous studies in 2001 and 2005 that the similarity of
BMI in the infertile patients which belong to three different
groups, the unexplained infertility, the endometriosis and
the polycystic ovary may be was noted as the main reason
for their lack of changes in leptin levels.(19)

In 2007, a study was carry out to compare the levels of
leptin between the women with unexplained infertility and
the group of fertile women. It was concluded that there was
a significantly increased in level of leptin in group of women
with unexplained infertility compared to fertile women
group.(20) Another study conducted in 2008, clearly showed

that the significantly elevated of leptin levels in obese
women have an ability to inhibit the growth of immature
follicles and prevent oocyte maturation, and it may be leads
to infertility.(21) Increased leptin in obese women may
significantly correlation with the menstrual dysfunction,
decreased fertility, increased risk of miscarriage and
obstetric and neonatal complications. Furthermore, higher
BMI in men is may significantly correlated with abnormal
semen parameters and results in adverse effects on fertility;
thus, couples trying to conceive must recommended to get
to a BMI of 20-25 kg/m?.(8)

Moreover, a negative significant correlation was seen
between leptin and exercise in control group and patients
with the history of regular exercise. Studies proven that
only 2 months of aerobic exercise during the follicular
phase of menstruation significantly decreases plasma leptin
in obese women (22). In 2016, it was reported that level of
serum leptin is closely associated with BMI and physical
activity in the normal group and there were no statistically
significant differences between the levels of serum leptin
in women with unexplained infertility and healthy fertile
women group.(18) In this work, no significant changes
have been shown in serum leptin level between unexplained
infertility subjects and control.

The following reasons may give an possible explanation
for these observations in levels of leptin hormone; first, is
that the BMI was similar and within normal range in all
groups of women with unexplained infertility (primary
and secondary) and healthy control group. In accordance
to previous experimental studies that the number of fat
cells and their size are possible determinants of leptin
production rates since it is mainly secreted by adiposities;
thus the obesity have a positive significantly correlation
with secretion of leptin hormone and this strong relationship
exists between BMI and serum leptin may increase in the
obese group than non-obese.(23)
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Second, are the non-significant differences between
serum levels of the hormones FSH, LH and LH/FSH ratio,
PRL and TSH in primary and secondary type of unexplained
infertility and the healthy fertile group. Experimental
studies have proved that increased level of leptin lead to the
significant changes in levels of hormones FSH, LH and LH/
FSH ratio, PRL and TSH in infertility group as compared to
control.(24) Also, there are number of problems resulting
from aberrant dysfunction of hypothalamic-pituitary-
ovarian axis which lead to hormonal disorders in the female
reproductive system and caused infertility. Thyroid disease
is a well certainly known cause for irregularity of menstrual
cycle in women and infertility. It may be due to its affects
on many organs including male and female gonads, which
interferes with reproductive physiology in human. Besides
that, it may also lead to significantly reduces in the likelihood
of pregnancy and adversely affects on pregnancy
outcome, as well as become relevant in the algorithm of
reproductive dysfunction.(25) Difficulty in conceive or
fertility may be a major psychological burden. The real
assessment of these disorders includes a multidimensional
diagnostic approach, with a pivotal contribution from
clinical laboratories.(26) Thyroid disorders interfere with
many aspects of reproduction and pregnancy. The prolactin
and thyroid hormones, especially TSH hormone which is
secreted from anterior lope in pituitory gland, is an
important component of infertility in women, and their
levels have closely association with BMI level.(27) In the
present study we excluded the volunteer's women with
any endocrinology diseases such as thyroid dysfunction
and diabetes mellitus, because it affects the levels of
hormones, especially TSH and PRL and causes menstrual
irregularity.

Furthermore, swings in the level of hormones may be
lead to increase the level of free radicals and the imbalance
of the case of oxidants/antioxidants and this increases the
probability of infertility. Hormonal imbalance is also a clear
cause of a condition that can be diagnosed and treated which
cannot be classified as unexplained infertility. On the other
hand, there are many reports that LH/FSH ratio can be used
as biomarker of pregnancy outcome in infertile women
(28), but this was not confirmed in the present work. our
data, revealed that no differences in TSH and PRL levels
between women in the studied groups, which may give an
indication that these hormones are not useful in diagnosis
and prediction of live birth in women with unexplained
infertility. Previous study in 2003 indicated that women with
male unexplained infertility had relatively elevated level of
TSH and lower levels of PRL hormone. In another different
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study in the year 2000 the results indicated that levels of
TSH hormone were increased significantly in women with
unexplained infertility, while the significantly decreased
levels of TSH hormone were seen in women with male
infertility, and ovulatory dysfunction. On the other hand,
the irregular and disorders in menstrual cycle of women
suffered from hypothyroidism are rarer than previously
reported.(28)

Increased generation of ROS and/or reactive nitrogen
species (RNS) as well as the non radical species derived
from free radicals can lead to increased oxidative stress, thus
result in imbalance in the intracellular redox homeostasis.
So, increased oxidative stress lead to decreased in total
antioxidants, thus result in can precipitate pathologies in the
female reproductive tract and this may be due to any excess
levels of reactive radical and non-radical species generated
are intercepted by antioxidants. The reactive oxygen species
have physiologic functions and act as mediators in various
signaling processes, and pathologic roles on the female
reproductive tract.

Moreover, the pathological role is exerted by various
mechanisms including the lipid damage, inhibition of
proteogenesis and increased depletion of ATP. Therefore,
many studies have examined how free radicals or ROS
are effects on a gamut of physiologic functions in female
reproduction such as are oocyte maturation, ovarian steroid
synthesis, ovulation, and implantation, formation of fluid
filled cavity, blastocyst, luteolysis and luteal maintenance
in pregnancy.(29) On the other hand, other studies have
reported that oxidative stress is may almost involved in all
various diseases in women such as abortions, preeclampsia,
hydatidiform mole, fetal teratogenecity, preterm labor and
intrauterine growth retardation. Thus, the imbalance in
oxidant/antioxidant ration may lead to an immense burden
for maternal and fetal, morbidity and mortality, which
suggests that oxidative stress, plays a role in the pro-
inflammatory changes seen with polycystic ovary syndrome
(PCOS) and also in the pathogenesis of endometriosis and
tubal factor infertility.(30) The increase in the level of
free radicals lead to oxidative stress that show a range of
pathological changes that affect the reproductive functions
in both men and women, and this relationship has been
investigated in several studies as follow: The increase in the
level of free radicals lead to oxidative stress that show a
range of pathological changes that affect the reproductive
functions in both men and women, and this relationship
has been investigated in several studies as follow: NADPH
molecule has a main role in oxidative stress that mediated
DNA damage in abnormal sperm morphology.(31) Also, the



Leptin, Oxidant/Antioxidant Status in Unexplained Infertile Women (Al-Fartosy AJM, et al.)

DOI: 10.18585/inabj.v11i3.915

ROS have a harmful role in unexplained infertility and in
infertility that caused by endometriosis.(32)

MDA level was significantly increased in peritoneal
fluid of patients with unexplained infertility and
endometriosis compared to that in controls which is in
accordance with our results. Moreover, there are a highly
significantly levels of nitric oxide in peritoneal fluid of
patients with unexplained infertility and with infertility
that caused by endometriosis.(31) SOD and CAT, primary
defenses against oxidative stress, are found to be significantly
lowered in endometrial in cases of infertility than in controls.
Also, level of CAT is found highly significantly in women
with secondary infertility within compared to in primary
infertility.(31) Furthermore, some scientific studies have
shown significantly decreased level of peritoneal total
antioxidant status (TAS) compared to those in plasma
TAS.(31)

In this study, we studied the levels of 4-HNE and
LOOH (marker of oxidative stress), and GSH, SOD, CAT,
TAC (enzymatic and non-enzymatic antioxidant) in blood
serum and our data were clearly showed that levels of serum
4-HNE, LOOH and Cu were significantly increased and
level of GSH, SOD, CAT, TAC were significantly decreased
in primary and secondary type of unexplained infertility,
with compared to control. Oxidative stress exerts a hazard
effect on female fertility potential in a number of ways, for
example it may affect ovulation, fertilization, implantation
and embryo development. This may explain the mechanism
of ROS that appears in both physiological and pathological
role in the female reproductive tract.(4) On the other hand,
it is thought that the cooperation of all antioxidants systems
in human blood can provides a greater protection against
attacks by ROS than any antioxidant alone. Thus, the
TAC can be defined as a dynamic equilibrium that is
influenced by the interactions of each blood anti-oxidative
constituents.(33)

In our study, the results indicated that a significant
decrease was seen in serum Zn level in primary and
secondary type of unexplained infertility subjects compared
with that of control. Same table reflect the levels of serum
Cu with their significant increases in primary and secondary
type of unexplained infertility subjects compared with that of
control. Some studies clearly reported that deficiency of Zn
may be interfere with fertility by disrupting menstrual cycle,
because it very impairment in the synthesis and secretion
of two important hormones FSH and LH. Therefore, oral
supplementation of Zn has been found to correct such
impairment.(34) Also, it has been reported that Zn plays
a vital role in differentiation sex, in spermatogenesis, as
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a first direct evidence for the important role of this metal
in growth and development. Furthermore, other studies
reported that decreased levels of serum Zn were observed in
women suffering from premenstrual tension syndrome with
compared to the healthy control group.(35) This may be
give clearly indication that the imbalance in level of serum
copper could be the major cause of in primary and secondary
type of unexplained infertility. A possible explanation for
the interference between the significantly higher level of
serum copper and infertility might be due to the following
reasons; first, excessive amounts of Cumay interfere with
neuronal signaling in central nerve system which are good
responsible for the neuroendocrine regulation of fertility.
Second, the excessive in serum Cu out weights the role
of Zn very necessary for regulation of ovulation process.
Therefore, significantly higher level of serum Cu levels in
pregnant may be cause an adversely affected on fetal brain
growth and subtle birth defects may occur.(36)

In the present study, level Se was found to be
significantly decreased in unexplained infertility patients
when compared to healthy control group. It has a vital role
may because it is the main element constituent of the active
site of the enzyme glutathione peroxidase (GPx). GPx is an
active enzyme against oxidative stress results from ROS,
thus it is able to reduce formation of free radicals and
protects cellular membranes against the adverse effects
of lipid peroxides. The significantly decreased levels of
selenium in blood may be results from expose the patients
women to an increased oxidative stress which is known to
be correlated with the pathogenesis of all known diseases.
(13) Also, decreased level of this element in blood might
be gave an indication of increased the production of free
radical and highly scavenging activity of either selenium
or glutathione peroxidase enzyme. Furthermore, scientific
surveys have demonstrated that Se element has a significant
vital role in the women especially in maintained of the
undisturbed functioning of the reproductive system. Thus,
many studies have reported the significant correlations
between the Se intake and fertility as well as disorders of
procreation processes.(37) In women, the significantly
decline in levels of blood Se element may lead to the
long-term complications of gestational, miscarriages and
the damaging of the nervous as well as failure of immune
systems of the fetus. Hence, low birth weight of a newborn,
may represent a predictor of the significantly reduced levels
of blood Se in the early stage of women pregnancy. On the
same state, the infertility in men may gate from significantly
decreased of Se elements which lead to deterioration in the
quality of semen and in sperm motility. For this reason,
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dietary supplementation is very necessary and is of
utmost significance for both women and men in the
case of selenium deficiencies especially in the procreation
period.(37)

Another important trace element is Mg which
is ingested with food or water, and has a vital role in
the maintenance of the structure of ribosomes, nucleic
acids and some proteins, needed to stay healthy as is an
essential cofactor for multiple enzymes involved in glucose
metabolism. It has been postulated that this trace element
may has an ability to play a two major and vital roles in
biological systems, as follow Mg may show an compete
state with calcium on the binding sites of proteins and cell
membranes, and Mg also has an ability to form chelates
with any important intracellular anionic ligands especially
the energy molecule, ATP.(38)

Decreased levels of trace elements such as Zn, Se and
Mg have been shown in various reproductive events like
infertility, spontaneous abortions, congenital anomalies,
preeclampsia, placental abruption, premature rupture of
membranes, still births and low birth weight.(39) Lower
level of Mg can paradoxically increase the risk factor of,
or protect against oncogenesis. In the cycle of cells, the
Mg element has been reported that it may has a vital and
central role in the cell, thus its deficiency is an important
conditioner in precancerous cell transformation. On the
other hand, at higher levels, Mg can cause damage to the
brain, liver, kidneys, and the developing foetus.(40)

Conclusion

Understanding the relationship of serum leptin and
unexplained infertility as well as the vital role of leptin in the
physiology and pathophysiology of the women reproductive
process may be requires further work on patients women
with unexplained infertility in Basrah province, such as
study the leptin level in patients women who have a higher
BMI and its correlation with other predisposing factors.
There is an involvement of oxidants/antioxidants status
in infertility and thus may have potential application in
diagnosis and treatment of female infertility. The results of
this study may give an indication about the involvement of
essential trace elements such as Se, Zn and Mg deficiency
and/or copper overload as an important etiological role in
the pathogenicity of unexplained infertility and therapeutic
intervention with these trace elements as supplement in a
suitable formula may be beneficial and might give a promise
in this respect.
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