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Abstract

Melatonin is an endogenous substance easily
found in the body. It is conceptualized as a hormone,
derived from serotonin, synthesized by the pineal gland
during the night period. As a hormone, melatonin has
several functions, such as immunomodulation,
antioxidant, anti-inflammatory, and antitumor, however its
most compliant function is the control of the circadian
rhythm, in addition to regularizing seasonality. Sleep is
one of the primordial needs of the human being, after a
period of physical and mental activities, it has a
fundamental role to relax and re-establish the organism
for a new cycle of activities. Thus, melatonin acts as a
metabolism regulator influencing the quality of life, and its
effectiveness in inducing sleep has led pharmaceutical
companies to launch its synthetic version, widely sold as a
supplement in some countries such as the United States
and Europe. To analyze the importance of melatonin in the
regulation of sleep, as well as to characterize its functions
in the body that contribute to weight control. The work
methodology consisted of a literature review, carried out
through previously published research studies. Based on
the literary subsidies that supported this research, it is
concluded that the benefits achieved with the use of
melatonin encompass the alignment of the sleep cycle and
contribute to weight control, which may influence weight
loss, as well as in other areas of the body.
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Biological rhythm.

Introduction

Melatonin is a hormone naturally produced by the
pineal gland, and one of its basic functions is to induce
sleep, also, it is linked to the circadian cycle, that is, the way
the body organizes its functions during the sleep-wake cycle
[1,2]. By regulating sleep functions throughout the body,
most organs have receptors for melatonin [3]. With a
mechanism of action not yet fully elucidated, the most
accepted theory is that melatonin is capable of inducing
sleep by reducing body temperature, by acting on receptors
in peripheral blood vessels, determining vasodilation. In
addition to acting on receptors in the hypothalamic sleep
center. Unlike benzodiazepines, it does not lead to a
hangover effect [4,5].

The synthesis of melatonin in the body occurs from
serotonin followed by a sequence of reactions “conversion
of tryptophan into serotonin; conversion of serotonin to N-
acetylserotonin (mediated by  aryl-alkyl-amine-N-
acetyltransferase); conversion of N-acetylserotonin to
melatonin (mediated by hydroxy-indole-O-
methyltransferase)” [6]. Sleeping is something natural and
essential to human beings, as necessary as food and that is
why we should reflect on the importance of sleep in the
routine we establish daily. Some studies show that people
who accumulate the habit of not getting enough sleep and
not sleeping well, increase the risk of developing diseases
such as hypertension, dyslipidemia, acute myocardial infarc-
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tion, panic syndrome, low immunity with frequent colds,
among others [7].

Thus, it is possible to see that the practices of
healthy habits in relation to sleep, as well as the diagnosis
of sleep disorders and adequate treatment, can improve
the quality of life, bringing benefits to the individual's
health and well-being. Among the benefits related to sleep
quality, weight loss is included, which becomes more
efficient when the regulation of the circadian cycle is
balanced, with melatonin being a great ally in this process
[8].

The main objective of this study was to analyze the
effects of melatonin on sleep quality and the benefits that
this relationship can bring, highlighting its collaborative
action in weight loss, weight control and quality of life, as
well as addressing melatonin as a regulator of sleep sleep
and is justified by the importance of maintaining healthy
habits so that this behavior is established naturally without
the interference of therapeutic alternatives and, finally, so
that it can trigger balance in the body's functions.

Methods

This study was carried out from an integrative
non-systematic bibliographic review in the PubMed, Scielo,
and books database including articles from 2000 to 2021,
to relate the effects of melatonin on sleep and the benefits
that this relationship can bring to the body, collaborating
with slimming and weight control. The following
descriptors were used as search terms individually or in
association: Melatonin, sleep disorders, circadian rhythm,
weight loss, biological rhythm.

Results and Discussion

The restoration of sleep quality through melatonin
regulation

Among the several actions of melatonin already
proven, the following stand out: immunomodulatory
(acting on lymphocytes, cytokines, among others),
antiinflammatory (inhibiting prostaglandins and regulating
COX-2), antitumor (inhibiting mitosis and suppressing the
reuptake of linoleic acid, thus regulating estrogen
receptors), antioxidant (regulating pro-oxidants involved
in the synthesis of nitric oxide and lipoxygenases), and
chronobiological (regulating biological rhythms) [7,9-11].

Silva, Pereira, and Kashiwabara explain that as
melatonin is secreted at night, it can act in the regulation
of the circadian rhythm of sleep and decrease body
temperature [12]. Its plasma concentration is so low that
it may be undetectable in many patients. However,
minimum daily exogenous doses of melatonin can induce
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sleep in healthy individuals, in addition to acting to improve
sleep quality, being a substance currently studied for the
treatment of insomnia. However, it is important to note that
melatonin is erroneously called the sleep hormone. It could
be the “hormone of darkness”, providing the organism with
the information that it is night. As proposed by Arendt and
Skene, melatonin is a chronobiotic, a substance that
synchronizes intrinsic biological rhythms [13]. Although the
central nervous system - CNS regulates most circadian
rhythms in mammals, directly or indirectly, many
organs/tissues in the body can generate circadian rhythms
independently or not from the CNS [10,13]. These
peripheral circadian oscillators are found in cells from other
regions of the CNS, as well as of the blood, adipose tissue,
liver, heart [12,14,15].

The circadian rhythm can be defined as how our
organism adapts to the duration of the light period (day)
and the dark period (night), to synchronize physiological
functions with the duration of a day (approximately 24
hours). Melatonin, in turn, is a hormone linked to the
circadian cycle, that is, the way the body organizes its
functions when we are awake and during sleep. The
substance begins to be produced in the pineal gland in the
early evening to help the body prepare for sleep. It reaches
its maximum level when we are sleeping. With the rising of
the sun and the return of light, the gland reduces the
production of melatonin, signaling that it is time to wake up
[15].

As mentioned at the beginning of this research,
sleep is fundamental to the body, in addition to playing a
fundamental biological role in memory consolidation,
binocular vision, thermoregulation, energy conservation and
restoration [15], and restoration of brain energy metabolism
[16]. Due to these important functions, sleep disturbances
can cause significant changes in the individual's physical,
occupational, cognitive, and social functioning, in addition
to substantially compromising the quality of life. Normal
sleep varies throughout human development in terms of
duration, distribution of stages, and circadian rhythm
[17,18]. Variations in the amount of sleep are greater during
childhood, decreasing from 16 hours a day, on average, in
the first days of life, for 12 hours in the sixth month of life.
After that age, the child's sleep time decreases 30 minutes
a year until the age of five.

In adult life, the quantity decreases and the sleep
cycle varies depending on age and the interference of
external factors [16]. With advancing age, there are losses
in the duration, maintenance, and quality of sleep, as the
production of melatonin also decreases with advancing
years and influences the circadian rhythm [19]. Pain, the
use of medications, and different clinical conditions are
examples of factors that can affect the quantity and quality
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of sleep, especially among the elderly, who are
more prone to these conditions [20].

Given the importance of circadian rhythm and
sleep quality for a healthier and more quality life, the
specialized literature classifies sleep-related disorders
including four organized groups, including sleep disorders
related to circadian rhythm, which include seven
disordersl1l associated with daytime hypersomnolence,
such as rapid time zone change syndrome (jet lag) and
sleep disorder caused by shift work [21,22]. However,
according to studies by Roth [23] the most prevalent
disorders in the general population are insomnia and
obstructive sleep apnea syndrome, which is closely related
to overweight and obesity. Still, on sleep disorders related
to the circadian cycle, the classification described below
on a scale from the smallest to the largest can be
mentioned [24].

v'  Sleep phase delay

Several clinical situations are associated with
delays, advances, or disturbances in the physiological
sleep rhythm, and in these cases, melatonin has good
therapeutic action. The delayed sleep phase is a condition
that expresses itself more in adolescence as a tendency to
sleep late and wake up late. In some cases, parents
confuse these symptoms with insomnia or daytime
sleepiness. Exposure to the sun in the morning and the
use of melatonin a few hours before the desired sleep time
can restore regular sleep schedules.

v' Sleep phase advancement

Phase advancement is the opposite of the
previous syndrome and is often seen in the elderly. These
individuals go to bed very early and wake up in the early
morning hours, causing a family disturbance. Exposure to
light in the late afternoon usually prolongs the onset of
sleep to more desired times.

v Jetlag

People who move within a time zone may resent
hormonal and body temperature changes that do not
accompany socially desired wakefulness and sleep. There
is usually a physiological tendency to delay the sleep phase
so the westward shift is much better tolerated. Jet Lag
becomes worse with older age when adaptation
mechanisms are reduced. Fatigue, body aches, headache,
irritability, and cognitive changes can occur despite the
individual feeling awake. Adjusting your body temperature
may take a few days. Various measures such as light
exposure are used to minimize these symptoms. The use
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of melatonin one hour before bedtime facilitates adaptation
to jet lag.

v' Shift work

Workers who need to use a shift system are
potentially subject to reduced sleep hours, poor sleep
quality, and its implications, that is, fatigue, irritability, and
cognitive changes. Men are more exposed to this type of
work and changing shifts with reduced hours of sleep is
potentially associated with drowsiness and serious
accidents. Stress as a chronic injury can play a role in the
appearance of pathological conditions and this is still a
subject that needs further studies. Several work situations
such as transport control, telephony, and hospital work
require the shift system. Controlling exposure to light and
the use of melatonin are some of the therapies used in this
situation. Some studies show benefits after the use of
melatonin in workers who are exposed to the rhythm of
shifts, but this evidence is still controversial. Measures such
as wearing sunglasses when leaving work and identifying
individual problems should be encouraged, given that
different jobs use a system of varied shifts [25,26]. Given
the above, it is understood that sleep interferes with the
quality of life and, therefore, it is essential to maintain a
balanced circadian rhythm, seeking to maintain a routine of
daytime and nighttime habits that respect the body's
conditions and ensure adequate hours of sleep.

The physiological role of melatonin

Melatonin is conceptualized as a non-steroidal in the
dopaminergic hormone, derived from serotonin, produced
by the pineal gland, being a substrate of tryptophan.
However, for its production to occur in the body, stimulation
of dark environments is necessary, as the retinal ganglion
cells assimilate information from the external environment
and carry it through the retinohypothalamic pathway,
distributing it within the suprachiasmatic (SQN) and
paraventricular nuclei of the hypothalamus. Subsequently,
the information goes to the spinal cord in the preganglionic
sympathetic neurons that will lead their axons to the
superior cervical ganglia, so that through their coronary
nerves and carotid branches that appear massively in the
pineal gland can carry the message and make it possible the
body through this mechanism to regulate its circadian cycle
and the synthesis of melatonin [24].

Thus, it is understood that melatonin is derived from
the metabolism of tryptophan, it can be either lipophilic or
hydrophilic, and can be transported in body fluids such as
plasma and cerebrospinal fluid (CSF) or bound to proteins
such as albumin. Melatonin is even capable of modulating
the transmission of calcium-dependent signals as a result of
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its fixation to calmodulin and is controlled by the adenylyl-
cyclase and phosphodiesterase system [25,26].

Melatonin as a pharmacological alternative

Considering the benefits that endogenous
melatonin (N-acetyl-5-methoxytryptamine) promotes to
the body, the pharmaceutical industry already offers an
exogenous version that is widely used in insomnia
treatments, among others. Exogenous melatonin is
already widely considered a pharmacological option in
sleep disorders such as changes in circadian rhythm (jet
lag, sleep delay syndrome, or advance) as well as in
several neurological pathologies (depression) in which
there is a decrease of the endogenous hormone [3]. The
difference between treatment with melatonin and other
common hypnotics is that there are no substantial changes
in sleep architecture, unlike benzodiazepines, melatonin
produces effects in stages 3 and 4 of sleep [23,24], with
no record of the "hangover" effect, common with the use
of benzodiazepines [25].

Research on the use of melatonin in children with
multiple neurological disorders, which include severe
insomnia, showed a significant improvement in the pattern
and increase in sleep duration. Furthermore, children with
normal development and chronic insomnia also improved
with treatment with melatonin, but its use in medical
practice, especially in children, needs further studies [15].
Another pathology treated with exogenous melatonin was
refractory epilepsy, which manifested an exogenous
response to the use of the hormone, with considerable
benefit in the patients' electroencephalographic pattern, in
addition to migraine, Parkinson's, and other diseases [26].

The benefits of melatonin are diverse and
contribute to the most varied spheres of the body, weight
loss can also be related to the synthesis of this hormone
since it activates the molecules responsible for appetite
suppression, stimulates metabolism, and controls
uncontrolled desire to eat before bed.

Melatonin and weight loss: benefits beyond sleep

Melatonin, both in its endogenous and exogenous
form, has numerous benefits to the body, bringing a better
quality of life to patients. However, several factors make
up the set of elements linked to the concept of quality of
life. These elements are linked to the individual's social,
educational, and cultural situation. According to Nahas,
conceptualizing quality of life is complex, as it involves
multiple factors, the perception of well-being varies from
individual to individual, but in general, it can be said that
quality of life would be linked to essential factors of human
needs, among them a healthy sleep [8].
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A good night's sleep is essential for a healthier life,
and for those who want to lose weight or even control their
weight. However, it is not possible to say that the use of
melatonin itself helps to lose weight. What happens is that
during quality sleep, the body regulates satiety-related
hormones (ghrelin and leptin). When there is little sleep or
poor quality sleep, these hormones act worse, causing the
person to eat more until they can feel satisfied.

In a research carried out by Galano (2011) [14] the
effects of melatonin on weight loss in rats were analyzed.
The results suggest that melatonin supplementation
provoked reactions such as increasing the conversion of
white fat to brown fat in rats. Results obtained in studies
like this one show that melatonin acts directly in the
regulation of a series of physiological reactions, positively
and directly impacting weight loss.

Conclusion

Sleep is part of a healthy routine and can influence
the metabolism as well as the diet of the individual.
Maintaining habits of organization of the circadian cycle
contributes to the regulation of the body in addition to
helping to restore energy through the rest needed daily. The
consequences of sleep disorders unfold at subsequent levels
that affect the affected person's quality of life. At the first
level are the proximal or biological variables, which bring
immediate consequences to the body and include
physiological changes such as tiredness, fatigue, memory
failures, attention and concentration difficulties, and even
mood swings. These symptoms trigger the symptoms of the
functional level that are observed in the medium term, at
that time the implications happen in daily activities. The
studies observed to support this research prove that from
the reorganization of sleep through melatonin, it is possible
to rehabilitate the affected person, contemplating the
different realities experienced, from fatigue to eating. Taken
together, this evidence supports a possible efficacy in the
exogenous use of melatonin for the treatment of sleep
disorders. However, although there is evidence that MEL
administration induces sleep similar to natural sleep, further
studies are needed to clarify the individual factors that
determine its effectiveness. It was proven in this research,
several benefits are achieved with the use of melatonin and
its real effect in regulating the sleep cycle, however, weight
control and weight loss stand out as one of the most
emphatic senses during quality sleep, The body regulates
the hormones related to satiety (ghrelin and leptin), a fact
that affects weight control. Another fact that is evident,
given the above, is that despite the different properties of
melatonin in favor of the regulation of the circadian cycle,
consultation and indication are necessary so that the use
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and prescription of melatonin are defined.
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