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ABSTRACT

Trace elemental composition, sex hormones and antioxidant capacity of young women with
menstrual irregularities were assessed in this study using standard methods. Forty (40) young
female subjects with regular menstrual cycle and 40 young female subjects with different kinds of
menstrual irregularities, a total of 80 volunteer subjects were used for the study. The subjects were
sourced from the duo of Imo State University and Federal Medical Centre, both in Owerri, Nigeria.
Each volunteer subject signed an informed consent form after the procedure and implications of
the study were explained using a language the subject would understand. Trace elements such as
zinc, copper, iron, and selenium; and antioxidant capacity assessed were insignificantly (p>0.05)
affected in test subjects when compared to control subjects. Estrogen and sex hormone-binding
globulin (SHBG) levels were significantly (p<0.05) decreased in test subjects against the control
subjects. The reduction in levels of estrogen and SHBG could be an indication that menstrual
irregularities of the test subjects may have been linked to hormonal imbalances.
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1. INTRODUCTION

The menstruation period is a period that reveals
the reproduction status of average women [1]. It
is associated with changes that occur in the
female reproductive system and has a cycle [1-
2]. The menstrual cycle is associated with
different signs and symptoms which become
climaxed, when blood begins to come out from
the genital of a woman to the exterior [3].
Menstruation and menstrual cycle are sometimes
influenced by certain negative factors. With such
factors, the cycle sometimes is faced with
numerous challenges which make it infrequent
[4]. In such situation, menstrual abnormalities
are also known as menstrual irregularities set in
[1-4].

Menstrual irregularities could be a result of
amenorrhea, oligomenorrhea, dysmenorrhea or
abnormal uterine bleeding. Amenorrhea is
described as a condition when the period of a
woman stops completely. It is also associated
with a lack of period in a woman at 16 years of
age [1-4]. Outside pregnancy, breastfeeding or
menopause, the absence of a period for 90 days
or more in a woman is abnormal [5]. When the
period is infrequent, it is described as
oligomenorrhea. Severe menstrual cramps and

painful periods are associated with
dysmenorrhea [6]. A heavier menstrual flow, a
period that lasts longer than seven days,

bleeding or spotting between periods, after sex
or after menopause could be among the known
variety of menstrual irregularities that manifest as
abnormal uterine bleeding [7]. Stress, birth
control pills, fibroids, endometriosis, pelvic
inflammatory disease (PID), polycystic ovary
syndrome, steroid drugs, premature ovarian
insufficiency, cervical cancer, and anticoagulant
drugs have been reported as the underlying
causes of menstrual irregularities [8-10]. Since
stress is among the underlying causes of
menstrual irregularities, it, therefore, means that
the role of antioxidants may become particularly
important in the body in such conditions [11].

Trace elements are required in minute quantity
by humans and are constantly found in blood
fluid due to their strategic functions in the body
[11]. Zinc (Zn), selenium (Se), chromium (Cr)
cobalt (Co), iodine (l), manganese (Mn),
molybdenum (Mo), and copper (Cu) are among
the essential trace elements of the human body
[11]. Hidiroglou [11] noted that various minerals
such as copper, cobalt, selenium, manganese,
iodine, zinc, and iron can influence reproductive
performance. The same author further noted that
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reproductive failure may be induced by
deficiencies of single or combined trace elements
and by imbalances.

Due to the paucity of studies on menstrual
irregularities in women, the present study
assessed the trace elemental composition, sex
hormones and antioxidant capacity of young
women with menstrual irregularities.

2. MATERIALS AND METHODS
2.1 Study Area

The combined subjects from Imo State University
and Federal Medical Centre were used in the
present study. Imo State University and Federal
Medical Centre are both located in Owerri.
Owerri is the capital city of Imo State. It is found
within coordinates of 5° 28' 34.7160" N and 7° 1'
33.0708" E. Within these coordinates, Imo State
University and Federal Medical Center can be
located. Owerri is one of the most populous cities
in southeast geopolitical zone of Nigeria and
home to mostly the Igbo-speaking tribe of
Nigeria, who are majorly Christians though very
few Pagans and Muslims are found within the
city.

2.2 Study Population

Forty (40) young female subjects with the regular
menstrual cycle and 40 young female subjects
with different kinds of menstrual irregularities, a
total of 80 volunteer subjects were used in the
present study. With a letter of introduction, the
needed approval and ethical clearance were
secured. Each volunteer subject signed an
informed consent form after the procedure and
implications of the study were explained using a
language the subject would understand. This
study was conducted from August 2018 to
December 2018. Young women below 18 years
and above 30 years, those with medical history
such as liver and kidney diseases, diabetes,
hypertension, HIV, other chronic diseases, those
that have conceived and were pregnant, were all
excluded from the volunteers, along with those
that refused to sign the consent form. Young
females with regular menstrual cycles served as
control subjects while those with menstrual
irregularities served as test subjects.

2.3 Blood Sample Collection
Analysis of Serum Sample

and

Five milliliters of venous blood was collected
from each of the volunteer subjects using the
standard clean venepuncture technique and



Constance and Nkeiruka; AJARR, 15(3): 14-18, 2021; Article no.AJARR.63446

dispensed into lithium heparin containers. The
samples were spun at 4000 rpm for ten minutes
to obtain the required plasma. The obtained
plasma samples were stored at -20°C until
needed for further studies.

2.4 Estimation of Trace Elements

Trace elements such as zinc, copper, iron and
selenium were estimated. Zinc was estimated
with the modified colorimetric of Johnson and
Eliassin [12]. Copper was estimated using a
Centronic copper fluid kit. The method as
described by Makino [13] was used for
estimation of iron while selenium was estimated
with whole blood following the method.

2.5 Estimation of Sex Hormones

Sex hormones estimated were prolactin,
estrogen and sex hormone-binding globulin
(SHBG). They were estimated using instructions
on their kits (ELISA kits).

2.6 Estimation of Total Antioxidant
Capacity
The total antioxidant capacity (TAC) was

estimated using the instructions on the kit (TAC
kits).

3. RESULTS AND DISCUSSION

The influence of some essential trace elements
on reproduction has been reported. Menstrual
irregularities could be as a result of the
underlying diseases associated with its
manifestation. Zinc reduces prostaglandins,
inflammation, and plays role in the immune-
modulating protocol for endometriosis. According
to Sylvie [14], the relations between zinc and
menstruation remain elusive. However, the same
author noted that zinc might help in the
regulation of menstrual cycle and as well prevent
adverse effects after menopause [14]. From
Table 1, zinc ranged from 6.44 pg/dL in test
subjects to 6.61 pg/dL in control subjects. It
increased insignificantly (p>0.05) in test subjects
when compared to the control subjects. Copper

decreased insignificantly (p>0.05) in test subjects
when compared to control subjects. The
observation made on zinc and copper in the
present study is in line with Mohammed et al.
[15], who reported an insignificant decrease in
mean values of copper and zinc in women with
menstrual irregularities due to polycystic ovarian
syndrome. The role of iron in blood formation
cannot be overstated. The deficiency of iron from
heavy menstrual periods is very common [16-21].
In women of child bearing age, heavy menstrual
flow is the most frequent cause of iron deficiency
anaemia [16,21-23]. The role of selenium in the
formation of a special protein known as an
antioxidant has been noted [24]. Antioxidants are
molecules opposed to stressing in the body, and
stress is one of the underlying causes of
menstrual irregularities [24]. Iron and selenium in
young women with menstrual irregularities
decreased insignificantly (p>0.05) against the
control subjects. A study made by Ceko et al.
[25] demonstrates that selenium is increased in
healthy large follicles of ovaries. The same
authors noted that selenium assume basic part
as antioxidant agent in the final phases of the
development of follicles.

Hormones are chemical messengers of the body
[26]. Imbalance in hormones could result in
significant effects on especially menstrual cycle
in women [26]. In such conditions, periods may
occur more frequently or infrequently. Estrogen
and SHBG decreased significantly (p<0.05) in
test subjects when compared to control subjects.
Prolactin level increased insignificantly (p>0.05)
in test subjects against control subjects. Both
estrogen and SHBG may have contributed to
menstrual irregularities in the test subject in the
present study.

The ability of antioxidants to clean harmful free
radicals in the blood and cells is known as total
antioxidant capacity. It is often known with TAC
as its acronym [27-28]. They are particularly
relevant with irregular periods. Total antioxidant
capacity of test subjects in this study increased
insignificantly (p>0.05) when compared to those
of the control subjects.

Table 1. Trace elemental composition of the subjects

Trace elements Test subjects Control teal P-Value
(ug/dL) subjects

Zinc 6.61+0.41 6.44+0.22 0.633 p>0.05
Copper 0.81+0.02 0.84+0.07 -0.714 p>0.05
Iron 11.25+0.38 12.48+0.86 -1.7232 p>0.05
Selenium 0.17+0.02 0.15+0.09 0.3758 p>0.05

Results are mean and standard deviations of triplicate determinations
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Table 2. Sex hormonal level of the subjects

Sex hormones Test subjects Control subjects teal P-Value
Estrogen (pg/mL) 227.80+2.80 361.71+3.17 -31.9207 p<0.05
Prolactin (ng/mL) 8.01+1.92 6.31+0.34 1.5101 p>0.05
SHBG (nmol/L) 40.21+3.78 59.38+1.61 -5.7094 p<0.05

Results are mean and standard deviations of triplicate determinations. SHBG: Sex hormone binding globulin

Table 3. Total antioxidant capacity (mmol/L) level of the subjects

Parameter Test subjects Control subjects teal P-value
Total antioxidant capacity 1.75+0.17 1.50+0.19 1.6983 p>0.05
Results are mean and standard deviations of triplicate determinations
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