
Al-Mustansiriyah Journal of Science
ISSN: 1814-635X (print) 2521-3520 (electronic)

ORIGINAL ARTICLE OPEN ACCESS

Investigation of the Effect of Nano-melatonin on Oxidative
Stress in Sera of Patients with Polycystic Syndrome
Shahad Abbas Hameeda,, Fatin Fadhel Mohammed Al-Kazazzb,, Ahmed Mahdi Rheimab,,
and Wasan A.M. Al Taiec,

aChemistry Department, College of Science, Wasit University, Wasit, Iraq
bChemistry Department, College of Science, Mustansiriyah University, Baghdad, Iraq
cDepartment of Mathematics & Sciences, Rochester Institute of Technology of Dubai, Dubai, United Arab Emirates

CORRESPONDENCE
Shahad Abbass Hameed
shahada900@uowasit.edu.iq

ARTICLE INFO
Received: September 03, 2023
Revised: December 27, 2023
Accepted: January 02, 2024
Published:September 30, 2024

© 2024 by the author(s).
Published by Mustansiriyah
University. This article is an
Open Access article distributed
under the terms and condi-
tions of the Creative Com-
mons Attribution (CC BY) li-
cense.

ABSTRACT: Background: The association between polycystic ovary syn-
drome (PCOS) and oxidative stress in women, the possible causes of PCOS,
insulin resistance (IR), obesity, and oxidative stress. Oxidants are chemical
elements that tend to gain electrons, losing positive charge. The Oxidative
Stress (OS) is defined as an imbalance between the formation and synthesis
of free radicals and the antioxidant defense system, which results in oxida-
tive damage. Objective: The purpose of this research is to investigate the
effect of nano-melatonin on oxidative stress in the sera of patients with poly-
cystic syndrome. Methods: The study includes 120 Iraqi women, divided
into two groups: 60 PCOS patients and 60 healthy control patients. Sample
Analysis Biochemistry analyses the hormonal profile and determines the hor-
monal levels (LH, FSH, Testosterone, and Prolactin) that were identified for
all controls and patients. Hormones analysis was performed using the enzyme-
linked fluorescent assay (ELFA) technique. Synthesized ML nanoparticles by
ultrasonic sonication. Results: The results indicate that the mean of serum
LH significantly increased (P<0.02) in PCOS BMI ≥ 25 patients G1 (6.19±
3.13) mIU/mL compared with controls C1 (4.504±1.591) mIU/mL, while a
nonsignificant difference (P>0.05) when compared the BMI<25 kg/m2 for G2
(5.55±1.93) with control group C2 (6.31±2.58) of luteinizing hormone in G1
and G2. Conclusions: An increased ratio of LH to FSH was shown to be
characteristic of PCOS. For PCOS, high LH values are crucial. For the pur-
pose of diagnosing PCOS, high LH values are crucial release of gonadotropin
hormones (LH, FSH) from the pituitary. To higher the production of androgen
in ovarian theca cells, The LH receptor is activated by the luteinizing hormone
(LH). The nano Mel was higher in the inhibition of Oxidative stress two causes
nano-melatonin high surface area and small size.

KEYWORDS: Oxidative stress; Melatonin; PCOS; Insulin resistance; Obe-
sity

INTRODUCTION

P olycystic ovarian syndrome (PCOS) is a hormone disorder [1]–[3]. It is also known as Stein-
Leventhal Syndrome or hyperandrogenic anovulation (HA). PCOS is the most prevalent cause

of infertility and affects 7–10% of women of reproductive age. According to twin studies, PCOS is
a familial illness with a 70% heritability rate [4]–[6]. Menstruation abnormalities, hyperandrogenism
(acne, amenorrhea, alopecia, etc.), and, occasionally, infertility are all symptoms of the PCOS con-
dition. The increased serum levels of male hormones like androstenedione (A) and/or testosterone
(T) and/or, also known as, hyperandrogenemia, can cause skin conditions like hirsutism and/or acne
as well as change lipid profiles [6], [7]. Numerous symptoms, including acne, alopecia, acanthosis,
seborrhea, hirsutism, infertility, sleeplessness, and unusual time frames, are caused by PCOS [8]–[10]
that several hormonal changes can favor the clinical appearance of PCOS. High testosterone levels, in-
sulin resistance, oversized and abnormal ovaries, and other symptoms are frequently present with this
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syndrome. Women with PCOS frequently experience anovulation, oligo or amenorrhea, hyperandro-
genism, and hirsutism [3]. Melatonin (N-acetyl-5-methoxy tryptamine) is identified by the chemical
formula(C13H16N2O2) endogenous hormone produced by the pineal gland that is secreted in the dark
and made of tryptophan [9], [11]. The natural human bodies production of melatonin rises daily in
reaction to darkness, reaching its peak between 11 PM and 3 AM at about 200 picograms/mL. The
levels are typically ten times higher at night than during the day [12]. One melatonin molecule can
scavenge up to 10 reactive oxygen spies (ROS) and nitrogen species (RNS) with its metabolites, com-
pared to most antioxidants [13]–[15]. Several studies have found that melatonin levels in the serum
are greater in PCOS patients, suggesting that melatonin may be a useful diagnostic for PCOS [14].
Oxidants are chemical elements that tend to gain electrons losing positive charge [16]. The OS is
defined as an imbalance between the formation and synthesis of free radicals, as well as the antiox-
idant defiance system, which results in oxidative damage to the cell [17], [18]. Patients with PCOS
have significantly higher levels of oxidative circulating indicators. and are thought to be a potential
inducer of PCOS pathogenesis when compared to normal [7]. Nanotechnology is a modern and vital
technology in the twenty-first century [19]. It may be a department of science and innovation that
makes materials from single particles and multiple particles. It examines the properties and applica-
tions of materials with at least one external dimension that measures from 1 to 100 nm [20]–[22]. This
research aims to prepare Nano-melatonin by ultrasonic and the effect of Nano-synthesized has been
tested on oxidative stress in sera of women with PCOS. morphology of the Nano-melatonin prepared
were studied.

MATERIALS AND METHODS
Patients and Control

From June 2022 to September 2022, this research took place at the AL-Batoul Hospital for Obstet-
rics and Gynecology. The study includes 120 Iraqi women divided into two groups 60 PCOS patients
and 60 healthy controls Patient identification occurs if any two of the following were Samples, Blood
Specimens were collected after 12 h overnight fasting before collected, by taking 6 ml of venous blood
from each PCOS patient and healthy women, during (2nd – 4th) day of menstrual cycle; early fol-
licular phase for those of regular cycle. The blood samples have been collected from patients with
oligomenorrhoea or anovulation irrespective of the duration of the cycle.

Sample Analysis
Biochemistry analysis of hormonal profiles determined that the hormonal levels (LH, FSH, Testos-

terone, and Prolactin) were identified for both patient groups (healthy controls and patients). Hor-
mones analysis was performed by using the enzyme-linked fluorescent assay (ELFA) technique (ref-
erences company components of the (LH, FSH, testosterone, and PRL) Kit materials supplied (1)
Package for cartridges: (a) Cartridges 25, (b) 35 L 25 Capillary tube, and (c) ID Chip 1. (2) Boundary
Box: (a) Detectors 25, (b) AFIAS-50 Diluent 1.

Synthesis of Nano-Melatonin
The melatonin nanoparticles were prepared according to a top-down process in the construction

of nanoparticles. Accordingly, bulk solid melatonin (0.05 gm) was added to 25 mL of deionized water
and then transferred to an ultrasonic probe for 30 minutes at a frequency of 20 kHz. Then, the
solution was kept under refrigeration at 5 °C.

Statistical Analysis
Version (26) of the Statistical Package of Social Science (SPSS) was used to analyze the data. The

relationship between the data was evaluated using the correlation and independent-sample student’s
t-test. A p-value of equal to or less than 0.05 was considered significant, whilst one greater than 0.05
was considered non-significant.

RESULTS AND DISCUSSION
The results indicate that the mean of serum LH significantly increased (p<0.02) in PCOS BMI≥25
patients G1 (6.19±3.13) mIU/mL compared with controls C1 (4.504±1.591) mIU/mL, while a non-
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Table 1. Comparison of the mean±SD and p-values of Hormonal profile between PCOS patients and health control
groups in dependence on BMI values

Groups
Parameter

LH (mIU/ml)(mean±SD) FSH (mIU/ml)(mean±SD)
C1 (NO.24) 4.50±1.59 7.33±2.37
C2 (NO.36) 6.31±2.58 4.22±2.11
G1 (NO.36) 6.19±3.13 5.04±2.36
G2 (NO.24) 5.55±1.93 7.68±2.47

p-value C1 G1 0.02 0.0001
p-value C2 G2 NS 0.0001

ESH: follicle-stimulating-hormone; LH: luteinizing-hormone; C= Control; C1 BMI ≥25 Kg/m2; C2 BMI < 25 Kg/m2, C1=24
C2=36, G1. Patients ≥ 25 Kg/m2, G2 Patients < 25 Kg/m2, G1=36 G2=24

significant difference (p>0.05) when compared the BMI<25 Kg/m2 for G2 (5.55±1.93) with control
group C2 6.31±2.58 group concentrate of luteinizing-hormone in G1 and G2. For the purpose of
diagnosing PCOS, high LH values are crucial GnRH synthesis in the hypothalamus causes the release
of gonadotropin hormones (LH, FSH) from the pituitary. To higher the production of androgen in
ovarian theca cells, The LH receptor is activated by the luteinizing hormone (LH). The FSH recep-
tor in ovarian granulosa cells is activated by follicle-stimulating hormone (FSH), which transforms
androgens into estrogens which encourage the formation of follicles. Hypothalamic-pituitary-ovarian
(HPO) axis imbalance brought on by dysregulation of the neuroendocrine system is hypothesized to
result in an excess of gonadotropin (LH and FSH). A significant hormonal increase in the LH:FSH
ratio is seen in PCOS as a result of the elevation in GnRH, which encourages the production of LH
over FSH [23], [24].

Characterization
The evaluation of particles using TEM, SEM, ML nano synthesis were characterized and evaluated

in terms of their particle size, morphology, structure, and stability. The morphology and particle
size of nano-melatonin have been determined by TEM. The mean particle size and distribution are
determined randomly on the TEM images of the samples, as shown in Figure 1. The results of the
transmission electron microscope (TEM) of the synthesized nano-melatonin in different approximation
scales are depicted in Figure 2. It shows the TEM image of the samples. The morphology of the Mel
nano was observed using a scanning electron microscope. was used to investigate the morphology and
size distribution of different Synthetic Mel-NPs observed with SEM.

Figure 1. Effect of the base type
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Table 2. The effect of nanoparticles on Oxidative stress parameters for PCOS patients
Parameters Patients ML nano Micro ML
TOS
(µmol/l)

63.44 24.08 50.92

MDA
(nmol/ml)

50.3412 22.0584 41.21

%Inhibition
TOS

- 63% 19.7%

%Inhibition
MDA

- 56.3% 9.2%

ML: melatonin;
MDA: Malondialdehyde;
TOS: Total antioxidant status

Figure 2. Effect of the base type

The Effect of Nanoparticles
The effect of nanoparticles ML nano on Oxidative stress parameters for PCOS patients. Polycystic

ovary syndrome (PCOS) is one of the most common endocrine disorders among women of reproductive
age [15], [25]. This study was designed to investigate the effects of nano-melatonin on inhibition levels
of oxidative stress in PCOS women.

As seen in Table 2, the levels of TOS and MDA in presence the of nanomaterial before the addition
were (50.92 for TOS, 41.21 for MDA) and found that the drug ML nano, which is higher inhibition
(63% for TOS, 19.7% for MDA) than that of carriers due to its large specific surface area of ML
nano. From this, it could be concluded that the addition of nanomaterial has an inhibition effect
on the level of Oxidative stress concentration in patients [26]. Melatonin is represented by molecules
characterized by the ability to rapidly inactivate radicals and oxidants [13], [27]. Melatonin can
modulate redox homeostasis in PCOS by reducing oxidative stress, promoting ovulation, modulating
the inflammation process, and reducing androgen production [14]. Strong antioxidant and an effective
free radical scavenger, which protects ovarian follicles during follicular maturation [28].

CONCLUSION
An increased ratio of LH to FSH was shown to be characteristic of PCOS. For PCOS, high LH values
are crucial. Hyperandrogenism, polycystic ovary, and recurrent anovulation in premenopausal women
are symptoms of PCOS, a multifactorial illness. Several potential causes of PCOS have been put up
in recent years, including genetics, genetic factors, oxidative stress, insulin resistance, and chronic in-
flammation. Melatonin, a hormone generated by the pineal gland, has a number of beneficial effects,
including the encouragement of tissue regeneration, anti-oxidation, anti-inflammation, and circadian
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regulation. In conclusion has been successfully synthesized ML nano by Ultrasonic sonication. Mela-
tonin Nano drug, high stability, good sensitivity repeatability not only increase drug bioavailability
but also decrease dosage requirements and side effects. The process of manufacturing nanoscale FE-
SEM, TEM. This study was designed to investigate the effects of nano-melatonin on inhibition levels
of oxidative stress in PCOS women. The ML nano was higher in the inhibition of Oxidative stress
two causes of nano-melatonin high surface area and small size.
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