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Morphologically sexual dimorphism is well characterised in Homo sapiens. This also reflects in many of their
physiological activities too; among those, sleep is one. Sleep differences between human male and female is a
comparatively new area and drawn attention of the scientists recently. In this short review, we have taken two
aspects namely, endocrinological, which is well established factor and the other one which is less defined, the
microbial content. Recent researches have shown the michrobial contents are also regulated by hormonal milieu
and therefore, directly or indirectly hormones play the role in sleep sexual dimorphism.
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Introduction

Sexual dimorphism in the two sexes of the same species is
widespread in nature. Evolutionary-developmental biologists
have shown how sexually dimorphic traits arise, and ecologists
have shown the importance of such traits in nature. An
important future goal is to bridge the findings of these two
disciplines. Sexually dimorphic phenotypes are a universal
phenomenon and it also exists in human species [1,2]. Sleep
takes up around one third of the lifespan in many humans.
Sleep differences between male and female (sexually dimorphic
sleep) is a comparatively new area and drawn attention of the
scientists recently. However, the internal regulation mechanism
of sleep difference is still unclear. In general, many factors
regulate sleep cycle include medical conditions, medications
[3], stress, sleep environment, and diet and drink. In addition
to these exposure to light perhaps has the greatest influence
on sleep. Sleep hormone-melatonin and its regulators and
microbiota are also sleep regulators. Endocrinology of sleep is
a open chapter in sleep research numerous endocrine factors
can affect sleep quantity and quality, while studies have shown
a profound effect of sleep behaviour on overall endocrine
function and stability [4,5].

Frequently, women are more likely than men to report difficulty
maintaining sleep, feeling unrefreshed in the morning, and
excessive daytime sleepiness [6]. Obstructive sleep apnea,
however, is more prevalent in men [7]. Other sleep regulatory
factors being similar in both sexes in humans however there
is a sea difference in the hormonal and micro organism milieu
are different in males and females. Therefore our stress will be
more on hormonal and microbiological factors.

Endocrinological Sexual Dimorphism in Sleep

Various hormones such as peptides and steroids participate in
sleep regulation. It looks like that change in the ratio between
Growth Hormone-Releasing Hormone (GHRH): Corticotropin-
Releasing Hormone (CRH) results in changes of sleep-endocrine
activity may be the same in both the sexes. However, gonadal

hormones which participate in sleep regulation are responsible
for sexual dimorphism [8]. In sleep research to combat with
low estrogen levels, estrogen replacement therapy and to
deal with elevated secretion of hypothalamic Corticotropin-
Releasing Hormone (CRH). CRH-1 receptor antagonism is used.
Melatonin is commonly known as the sleep hormone and plays
an important role in regulating human sleep It's produced by
the pineal gland. It is produced only in dark. We have shown
earlier that estrogen-the hormone synthesised in the ovaries is
inversely proportional to melatonin [9].

Because of painful menstrual cramps (dysmenorrheal) sleep
quality is significantly poor [11,12]. Further, sleep quality differs
in different phases of the cycle, more disrupted in the luteal
phase better in the follicular phase in menstruating female. The
luteal phase changes also include reduced rapid eye movement
sleep and blunted temperature rhythm amplitude. Reduced
sleep time is associated with irregular menstrual cycles, in turn
thatimpacts reproductive health. For female insomniac patients,
the menstrual cycle phase and menstrual-related disorders
should be also be considered [13,14]. During pregnancy and
postpartum conditions, Sleep disruption is nearly universal;
however, effective and practical countermeasures are available.

The hormone levels of a woman fluctuate dramatically, causing
night sweats and hot flashes, which can wake the brain during
sleep, as she nears menopause. In addition, lower levels of
progesterone make some women irritable and less able to relax
[15]. The low estrogen condition in menopause contributes to
disrupted sleep by causing menopausal symptoms from hot
flushes and vasomotor symptoms to anxiety and depressed
mood. Anxiety is another leading condition for getting to sleep,
and depression leading to non-restorative sleep and early
morning wakening [16]. But there is no such phenomenon
exists in males.

Sleep deprivation has been associated with multiple
physiological changes, including increased cortisol and
ghrelin levels, decreased leptin levels and impaired glucose
metabolism. Insomnia is considerably more common in women
than men Higher rates of insomnia in women have been found
in numerous studies and some estimates place the lifetime risk
of insomnia as 40% higher in women. Insomnia experienced
by women may differ from men. Women suffer from insomnia
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at nearly twice the rate of men due to the physiology female
hormones play. Low estrogen levels typically cause insomnia,
because estrogen helps move magnesium into tissues, which
is crucial for catalyzing the synthesis of important sleep
neurotransmitters, including melatonin [17].

Microbiota and Sleep

The gut microbiota of each individual is unique. It participates
in various physiological, immunological, psychological and
neurological processes taking place in the body. The gut
microbiota contains over 3 million genes, which make it 150
times more genetically varied than the human body. There is
a close connection between intestinal health and healthy brain
function. New research from the University of Tsukuba in Japan
suggests that gut bacteria may also influence normal sleep
patterns by helping create important chemical messengers in
the brain, such as serotonin and dopamine

The gut microbiota can also very much influence sleep quality.
Previous studies have yielded conflicting results on sleep
deprivation and the human gut microbiota. For example,
Brittany A Matenchuk et al. advocated that, Both sleep
fragmentation and short sleep duration are associated with gut
dysbiosis which may be due to activation of the HPA-axis. In a
recent study it has been shown that sleep deprivation leads to
changes in composition of gut microbiota while in an another
study found that sleep deprivation does not lead to changes in
gut microbiota. Therefore, the relationship between physiology
of sleep and the gut microbiota remains unclear [18]. Recently,
it has been reported that melatonin can modulate specific gut
microbiota activity and abundances [19]. It has been shown that
melatonin can influence the swarming and motility of human
intestinal bacteria, especially Enterobacter aerogenes [19,20].

In general, Sleep quality and duration is associated with several
aspects of cognitive and neurobehavioral performance [21-
23] and several diseases including cancer [25], type Il diabetes
[26] and Alzheimer’s disease [27]. Notably, cytokines represent
a potential critical interface between sleep physiology and
gut microbiome composition.. Notably, cytokines represent
a potential critical interface between physiology of sleep and
composition of gut microbiota. The microbiota plays important
rolein [1] developing immune system [28] which in turn linked to
sleep . In humans, sexual dimorphism in the immune response
[2] has been well demonstrated. Females exhibit lower infection
rates than males for a variety of bacterial, viral, and other
parasitic pathogens. There is also a substantially increased
incidence of autoimmune disease in females compared to
males [2]. This is due to the role of sex hormones and epigenetic
factors [29].
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