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ABSTRACT

OBJECTIVES: The study designed to investigate the level of prolactin (PRL),
thyroid-stimulating hormones, Malondialdehyde (MDA) and ceruloplasmin (Cp)
levelsof the groups of infertile and fertile females in Nasiriyah province, southern
Iraq.

METHODOLOGY: Blood samples were collected from two groups of females
(females with infertility and fertile women) with a total number of 99 infertile women
and 70 fertile females at Bent Al-Huda maternity and children teaching hospital in
Thi-Qar governorate. Autoanalyzercobas e411 instrument was used to estimate of
prolactin, Thyroid-stimulating hormones and Ceruloplasmin levels in sera of patients
and control group using Elecsys and cobas immunoassay analyzers. The MDA level of
the serum was measured by the modified method of Fong et al. (1973). The
concentration of plasma MDA was computed according to the equation of coefficient

of MDA equal to 1.56 x10°mol™. cm,

RESULTS: Prolactin and TSH levels were significantly increased (p< 0.0001) in
infertile females as compared to fertile women. A similar pattern was observed to
concentrations of MDA and Ceruloplasmin were significantly increased (p < 0.0001)
in patients when compared to control group.

CONCLUSION:The results of this study indicate that oxidative stress does occur in
infertile females. Patients with infertility showed are higher significant rise in serum
Prolactin hormone and thyroid-stimulating hormone levels in infertility patient group.
All the patients with a high Prolactin level should have TSH estimation.

INTRODUCTION: adequacy ! Infertility may also be

referred to as the inability to carry a
Infertility is the inability of a couple to pregnancy to the delivery of a live
achieve pregnancy over an average baby. Infertility can be due to the
period of one year (in a woman under woman, the man, or both; primary or
35 years of age) or 6 months (in a secondary. Ovulation problems are the
woman above 35 years of age) despite most common causes of infertility and
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can arise as a result of a defect in
hypothalamus, pituitary or ovary™.
Hypothalamic  disorder is  most
commonly due to weight loss, eating
disorder, excessive exercise and
hypothalamic lesions. Pituitary
disorders include hyperprolactinemia
,thyroid disease, Cushing disease and
Sheehan  syndrome Ovarian
dysfunctions are most commonly due
to polycystic ovarian syndrome (POS),
less common aetiology is premature
ovarian failure®,

Hyperprolactinemia is a common
problem in reproductive dysfunction
affecting about one third of infertile
women. It has beensuggested that
hypogonadism seen in
hyperprolactinemic women is due to
circulating levels of
prolactininterfering with the action of
the gonadotrophins at the ovarian level
and impaired gonadal  steroid
secretionGonadotrophins, in turn alters
positive feedback effects on the
hypothalmic and pituitary levels.This
leads to lack of gonatotrophincyclicity
and infertility. Prolactin can inhibit the
follicular estradiolproduction and this
result in infertility *.

TSH stimulates the thyroid gland to
secrete the hormones T4 and T3. The
production of TSH is controlled by a
thyrotropin releasing hormone (TRH),
which is  manufactured in the
hypothalamus and transported to the
anterior pituitary gland via the superior
hypophyseal artery, where it increases
TSH production and release. A high
level of TSH stimulates prolactin
secretion and causes ovulatory
dysfunction and leading to infertility °.
When cells use oxygen to generate
energy, free radicals are createdas a
consequence of ATP (adenosine
triphosphate)  production by the
mitochondria. These by-products are
generally reactive oxygen species
(ROS) as well as reactive nitrogen
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species (RNS) that result from the
cellular redox process °.

These species play a dual role as both
toxic and beneficial compounds.At low
or moderate levels, ROS and RNS
exert beneficial effects on cellular
responses and immune function. At
high concentrations, they generate
oxidative stress, a deleterious process
that can damage all cell structures ’.
Many human studies reported the
presence of ROS in the
femalereproductive tract and their role
in its physiological functions such as

oocyte maturation, ovarian
steroidogenesis and corpus
maturation®.Also  ROS may be

produced during embryo metabolism
and from its surroundings °.

Nitric oxide (NO) is synthesized
during the enzymatic conversionof L-
arginine to L-citrulline by nitric oxide
synthase (NOS) . It is a highly reactive
free radical, damages proteins,
carbohydrates, nucleotides and lipids
results in cell and tissue damage . The
two common examples of reactive
nitrogen species are nitric oxide (NO)
and nitrogen dioxide. NO is produced
by the -enzyme NO synthase
1% Inducible NO synthase (iNOS) is
present in monocytes andmacrophages
and produces a large amount of NO.
During the folliculardevelopment in
the ovaries, NO synthase is expressed
on the surface of the
oocyte’. Antioxidants are molecules
that can prevent the oxidation ofother
molecule. Oxidation is a chemical
reaction that transfers an electron from
a molecule to an oxidizing agent.
There are two types of antioxidants:
enzymatic and non-enzymatic. These
two types of antioxidant system are
working  together to  ameliorate
anyharmful effects of oxidant in the
cell, both of the enzymatic and
nonenzymaticantioxidants detoxify
ROS in the intracellular and
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extracellular environments **.Many
human studies reported the presence
of ROS in the femalereproductive tract
and their role in its physiological
functions such as oocyte maturation,
ovarian steroidogenesis and corpus
maturation ®.

Ceruloplasmin is a ferroxidase enzyme
that in humans is encodedby the CP
gene 2. Ceruloplasmin binds copper;
appears to be more important as a
copper storage pool than as a transport
protein; integrates iron and copper
homeostasis . In addition, Cp is an
effective antioxidant because of its
ability tooxidize highly toxic ferrous
iron to the relatively nontoxic ferric
form and thus help prevent oxidative
damage to proteins, lipids and DNA **.
Malondialdehyde is an end product of
lipid peroxidation (LPO) which is a
processwhere reactive oxygen species
degrade polyunsaturated lipids.
Thiscompound is reactive aldehyde
and is one of the many reactive
electrophile species that cause toxic
stress in cells and for advanced
glycation end products *°. The
production of this aldehyde is used as a
biomarker to measure the level of
oxidative stress in an organism *°.

MATERIALS AND METHODS:

This study was conducted as a case-
control study at Bent Al-Huda
maternity  and  childrenTeaching
Hospital in Thi-Qar governorate. The
study was carried out inthe unit of the
laboratory Department of Clinical
Biochemistry. Informed consentwas
obtained verbally from all participants.
A total of ninety nine womenwith
infertility of the ages 18 — 45 years and
duration of infertility more than one
year who were diagnosed by
gynaecology and obstetrics. To
compare the results, seventy healthy
age matched females with a history of
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at least one childbirth were also
enrolled.

Five ml of blood samples from patients
and control groups was collected by
vein puncture using asterile disposable
syringe in plain plastic tubes. The
serum was separated

immediately in order to allow to clot at
room temperature. The blood was
centrifuged at 3000 rotor per minute
(rpm) for 10 minutes and stored in
plain tubes at — 200 C until used or
immediately analysed.
Determination of Serum
Malondialdehyde (MDA):

In this method, lipid peroxidation
reacts with thiobarbituric acid (TBA)
in  coexisting trichloroacetic acid
(TCA) to give a pink chromophore.
The MDA level of the serum sample
was estimated by the modified method
of Fong et al., (1973)"". The level of
MDA was computed according to the
equation of coefficient of MDA equal
to 1.56x10°mol™. cm™.

Estimation of serum prolactin and
TSH:

Prolactin and TSH determination Kits
wereobtained from Roche diagnostics
and determined in Elecsys2010,
autoanalyzercobas e411 instrument.

Estimation of serum Antioxidants
(serum Ceruloplasmin)
Ceruloplasmin estimation kit
wasobtained from Roche diagnostics
and determined by clinical chemistry
analyzer cobas c311 in serum samples
using cobas e immunoassay analyzer
instrument.

Statistical Analysis

Statistical analysis was done using the
software SPSS version 15.0; the results
were expressed as meanz standard
deviations (SD). One way ANOVA-
test was used to compare parameters in
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different studied groups. P-values (P<
0.0001 and P< 0.05) were considered
statistically significant.

RESULTS:

In this study, we estimated the levels
of Prolactin, TSH, MDA and
ceruloplasmin among infertile and

fertile females. The levels of serum
prolactin  hormone in the infertile
women's group showed a highly
significant increase (P <0.0001) in
comparison with their control group
(Table 1). The mean serum TSH levels
in infertile patients were 2.70+1.42
plU/ml against the controls who had a
mean serum  TSH  level of
1.89£1.11uIU /ml and both groups are
statistically significantly different to
eachother (p value = <0.0001) (Table
2). The serum ceruloplasmin and MDA
levels were found to be significantly
increased (P< 0.0001 and P < 0.0001,
respectively) in patients with infertility
compared to control group (Table 3
and Table 4).

Table 1:Serum Prolactin level in
infertile females compared with control
group.

Parameter = Group | No. Mean=SD
Prolactin Control | 70  10.35%6.08

Level

(uIV) Infertile ' 99 = 20.29+17.09%"

(a) :significant between patients with
infertility and control group.
** P<0.0001

Table 2: Serum TSH level in infertile
women compared with control group.

ARY%
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Parameter Group No. MeanxSD
TSH Level Control 70 1.89+1.11
(HIU) Infertile | 99 2.70+1.42%"

- Legend as in table (1)

Table 3: Level of Serum Ceruloplasmin
in Infertile females and control group.

Parameter Group | No. MeanxSD

Ceruloplasmin = Control =~ 70 0.29+0.08

Level (g/L) Infertile | 99 0.40+0.09 "
- Legend as in table (1)

Table 4: Level of Serum

Malondialdehyde in Infertile females
and control group.

Parameter | Group 'No. Mean+SD
MDA Control 70 54.79+7.46
Level Infertile ' 99  75.08+15.18%"
(mg/ml)

- Legend as in table (1)

DISCUSSION:

The failure to identify a clear  cause
of the infertility after a full screening
of females is defined as infertility of
unknown cause '®.  The increased
function of the thyroid is likely to
cause disorders in menstrual cycle and
an increase or decrease in women's
sexual activity. The decrease function
of the gland causes a decrease in
sexual activity. Also, other problems
may be due to thecause of thyroid
dysfunction. Disorders of the pituitary
gland, on the other hand, may cause
decreased function of the thyroid *°.

The mean serum TSH levels in infertile
patients were 2.70£1.42 plU/ml
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against the controls who had a mean
serum TSH level of 1.89+1.11 pIU /ml
and both groups are statistically
significantly different to each other.
These results are in agreement with
results of 2> 2.,

Thyroid hormones have profound
effects on reproduction and pregnancy.
TRH is under negative feedback
control of TSH through a short
negative feedback loop; that is any
increase in TSH will decrease the
release of TRH which in turn will
inhibit the secretion of prolactin and
will also normalize the TSH levels.
The relationships between TSH,
prolactin and female infertility are
multiple and complex. Thyrotropin-
releasing hormone is a potent stimulus
of prolactin and the association
between hypothyroidism and
hyperprolactinemiais well appreciated.
Hyperprolactinemia, because of a
variety of causes, can reduce pulsatile
Gonadatropin  releasing  hormone
gzecretion and interfere with ovulation

Prolactin hormone shows a highly
significant increase in the infertile
women's group in comparison with
their control group. Prolactin is one of
several hormones that is producedby
the pituitary gland. The most important
role of prolactin is to stimulate milk
production in women after the delivery
of a baby®. This study is agreement
with the findings of Mohammed A. Z
(2003) increased prolactin in patients
with infertility in comparison with
control group may be due to low
oestrogen and progesterone levels in
the infertile women results in a
decrease in serum LH and FSH in
infertile  women®.  According to
EmoKpae et al, there maybe failure of
the hypothalamus or pituitary gland,
which  result in increasedserum
prolactin levels and leads to infertility
2% This study agrees with a study done
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by Nissreen F. A. et al. (2014)
andlgbal NajiTawfig (2013) suspected
that the infertile women withovulation
disorder had increased prolactin due to
an inadequate corpus luteal
progesterone secretion % .

Elevated levels of prolactin cause
infertility becauseprolactin inhibits the
GnRH secretion. Whenthe GnRH
secretion is low, the FSH and LH
secretions are also low and so they do
not stimulate the gamete production
and the gonadal steroid synthesis 2"
®The high level of serum
ceruloplasmin in infertile women may
be due to its role in the ferroxidase
activity which is of greatest importance
as it converts reduced (ferrous) linked
with transferrin to oxidized (ferric)
iron linked with ferritin. Fe+2 acts as a
pro-oxidant agent because of its
readiness to change from one valency
state to another. Inits free form, iron is
one of the most effective antioxidant

catalysts %,  There are several
mechanisms which have
beensuggested

forceruloplasminantioxidant  activity,

including the protecting the organism
as a whole from within the possible ill
effects caused by the release of free
radical oxidation products. This
suggests that the organism might
respond by raising the antioxidant
efficiency of plasma by elevating
ceruloplasmin levels *'. The results of
this study are similar to the study of
Al-Helalyand Al-Kado on infertile
females in which they showed that
higher levels of ceruloplasmin were in
infertile women rather than in the
control group *2. In this study, we
revealed significant highly increase in
the serum MDAIlevel in patients with
infertility in comparison with control
females. These results are in
agreeswith  other study published
elsewhere in the world® **32 The
increase in serum MDA level in
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patients with infertility could be due
tochanges in the balance system of
oxidants and antioxidants.The elevated

MDA levels inserum of infertile
women, rather than in the control
group, signifies that the oxidative

damage in infertile females results
from the increase of unsaturated lipid
peroxidation of various cells including
ova cells. The elevated MDA levels,
are indicators of a state of oxidative
stress in infertile females. MDA is an
indicator of lipid peroxidation and
increased levels of the peroxidation
products which have been associated
with a variety of acute and chronic
pathophysiological processes in human
beings®.

CONCLUSION:

The results of this study indicate
that oxidative stress does occur in
infertile  females.  Patients  with
infertility showed are higher significant
rise in serum Prolactin hormone and
thyroid-stimulating hormone levels in
infertility patient group. All the
patients with a high Prolactin level
should have TSH estimation.
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