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ABSTRACT: 

Sleep is a vital biological process essential for physical health and cognitive functioning, characterized by 

distinct stages including rapid eye movement (REM) and non-REM sleep. This research paper delves into 

the complexities of sleep anatomy, the prevalence and types of sleep disorders such as insomnia, circadian 

rhythm disorders, and sleep-related breathing issues, and the multifaceted impacts these disorders have on 

daily functioning. Emphasizing the role of melatonin—a hormone critical for regulating sleep-wake 

cycles—the paper examines its physiological mechanisms, pharmacological properties, and therapeutic 

applications in treating sleep disorders. Additionally, cognitive behavioral therapy (CBT) is discussed as 

an effective treatment modality for insomnia, focusing on altering detrimental sleep-related thought 

patterns and behaviors. Practical recommendations for fostering better sleep hygiene are presented, 

underscoring the importance of consistent sleep schedules and a conducive sleep environment. Overall, 

the study highlights the intricate interplay between sleep physiology, psychological factors, and 

therapeutic interventions, advocating for a comprehensive approach to sleep health management to 

enhance overall well-being. 
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1. INTRODUCTION: 

Sleep is a complicated biological process that aids in recharging, staying healthy, and processing new 

information. Sleep and waking cycles are a natural aspect of our biology. While you sleep, your brain is 

still very busy even if you are at rest. Each night, the various stages of sleep are repeated multiple times. 

Rapid eye movement (REM) sleep and non-REM sleep are the two different stages that the brain goes 

through as you sleep. Your body may experience stress if you don't get enough sleep(1). All forms of 

sleep-related dysfunctions, such as trouble falling asleep at night, poor sleep quality, early waking, 

circadian rhythm disorders, parasomnias, sleep-related movement disorders, and sleep-related breathing 

disorders (SBDs), are included in the broad category of sleep disorders. Fatigue during the day is 

frequently the result of sleep disturbances. Individuals who experience sleep problems report being less 

able to complete everyday tasks that require learning, memory, logical reasoning, and mathematical 

calculations(2). Although sleep disorders are not a natural aspect of aging, their frequency may grow as 
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people age. Finding the causes of sleep disturbances is therefore essential. These include substance misuse, 

long-term medical disorders, mental health issues, decreased physical activity, and anticipated changes in 

sleep patterns in older persons. Furthermore, compared to older persons without sleep issues, those who 

have poor sleep are more likely to experience memory loss and poorer health consequences(3). So this 

article discusses about the specific types of sleep disorders, treatments and methods to overcome it. 

 

ANATOMY OF SLEEP: 

Figure 1: Structure of Brain 

 
Figure 2 : Parts of Brain and its functions 

 

 

 

•peanut sized sructure in the brain,contains group of nerve cells that controlls sleep and wakefullness.

•The hypothalamus contains clusters of thousands of cells called the suprachiasmatic nucleus(SCN), which 
regulates your behavioural rhythm and recieves information aout light exposure straight from the eyes

HYPOTHALAMUS

•Wake-sleep transitions are regulated by the brain stem,which is composed of the medulla,mid brain, and 
pons. 

•GABA , a neurotransmitter, is produced by sleep promoting cells in the brain stem and hypothallamus, which 
lowers  its activity.

BRAIN STEM

•Thalamus sends and recieves information from the senses to cerebral cortex.

•Cerebral cortex is covering of brain which has many functions,including interpreting and processing short term 
and long term memory.

THALAMUS

•It is located between the brains two hemi spheres, recieves signals from the SCN and inceres production of 
hormone MELATONIN.

PINEAL GLAND
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SLEEP STAGES: 

Figure 3: Stages of sleep 

 

 

 

AVERAGE SLEEP HOURS: 

Figure 4: Average sleep hours 

 

 

 No two people of the same age require the same amount of sleep.  

 Babies sleep up to 16 to 18 hours a day at first, which may promote growth and development, 

particularly in the brain.  

 On average, school-age children and teenagers require 9.5 hours of sleep every night. Even elderly 

persons require 7-9 hours of sleep per night.  

•The transition from wakefullness to sleep is known as REM sleep.

•Your respiration, heartbeat and eye movements slow down during this phase 

•This phase lasts for few minutes.

STAGE 1:

•A phase of light sleep before deeper sleep is known as non-REM sleep.

•Your breathing and heart rate slow, and your muscles further relax. 

•Your eye movements halt and your body temperature decreases.

•Compared to other sleep stages, stage 2 sleep accounts for a larger portion of your repeated sleep 
cycles. 

STAGE 2:

•When you sleep, your breathing and heart rate decrease to their lowest levels. 

•It could be challenging to wake you up because your muscles are relaxed. 

•Even slower brain waves occur.

STAGE 3:
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 However, older adults are more prone to take sleep-interfering drugs and may experience more 

difficulties getting enough sleep.  

 Due to extended workdays, the availability of 24-hour entertainment, and other activities, people 

are often receiving less sleep than they need.  

 

VARIOUS TREATMENTS INVOLVED IN SLEEP DISORDERS: 

 

Figure 5: Treatment of sleep disorders 

 

 

2. MELATONIN 

Your brain releases the hormone melatonin in reaction to darkness. It facilitates sleep and the 

synchronization of your circadian rhythms, which are your body's 24-hour internal clock. Nighttime light 

exposure can inhibit the generation of melatonin. Beyond sleep, melatonin may have additional significant 

physiological functions, according to research. These consequences are not entirely understood, though. 

Although they can be derived from microbes or animals, melatonin dietary supplements are typically 

synthesized(4). Numerous organisms, including bacteria and eukaryotes, naturally produce the 

indoleamine melatonin. Aaron B. Lerner and associates discovered it in 1958 after isolating a chemical 

from cows' pineal glands that could cause common frogs' skin to lighten. This substance was eventually 

identified as a hormone released in the brain during the night, playing a critical role in regulating the sleep-

wake cycle, commonly known as the circadian rhythm, in vertebrates(5).  

 

 

 

 

 

TREATMENT OF SLEEP DISORDERS

PERSONEL HEALTHY 
SLEEP HABITS

(depend on each individual)

THERAPIES

•Light therapy

•Orofacial therapy

•Cognitive behavioural 
therapy

MEDICATIONS 

•Benzodiazepine 
receptor agonists

•Melatonin receptor 
agonists

•Orexin recpetor 
antagonists

•Melatonin 
supplements

DEVICES

•Continuous positive 
airway 

pressure(CPAP)
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Figure 6 : Melatonin production 

 

                                              

 

The pineal gland's melatonin production is suppressed when the eyes are exposed to sunlight, and the 

resulting hormones keep people awake. The pineal gland produces melatonin when the eyes aren't exposed 

to light, which makes people tired(6).  

MELATONIN AS A MEDICATION: 

    The brain naturally produces the hormone melatonin, which is also utilized as a medicine and nutritional 

supplement. The pineal gland releases the hormone melatonin, which plays a role in sleep-wake cycles. It 

is usually taken orally as a supplement to try to rectify disturbed sleep patterns, like those caused by jet 

lag or shift work, in the short term. Although it is not very strong, there is evidence that it is beneficial for 

this use. A 2017 review found that sleep onset occurred six minutes faster with use on average but found 

no change in total time asleep(7). 

PHARMACOLOGY OF MELATONIN 

 

 PHARMACODYAMICS 

            The biological targets of endogenous melatonin, the melatonin MT1 and MT2 receptors, 

are agonistically acted upon by melatonin. The brain's pineal gland typically secretes endogenous 

melatonin. It is believed that melatonin regulates the circadian clock and sleep-wake cycles by 

activating melatonin receptors in the hypothalamic suprachiasmatic nucleus. Small doses (0.3 mg) 

of melatonin shift the circadian clock earlier, promoting an earlier sleep onset and morning 

awakening when taken several hours before bedtime, based on the human melatonin phase 

response curve.(8) 
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 PHARMACOKINETICS 

 

Figure 7: Pharmacokinetics of melatonin 

 

 

 

 

3. MELATONIN RECEPTORS: 

G protein-coupled receptors (GPCRs) that bind melatonin are known as melatonin receptors. There are 

three different kinds of cloned melatonin receptors. Humans and other mammals have the MT1 (also 

known as Mel1A or MTNR1A) and MT2 (also known as Mel1B or MTNR1B) receptor subtypes, but 

amphibians and birds have been shown to have the MT3 (also known as Mel1C or MTNR1C) melatonin 

receptor subtype. In the melatonin signal cascade, the receptors are essential. Melatonin has been identified 

as a crucial component in the synchronization of biological clocks in the study of chronobiology. The 

brain's suprachiasmatic nucleus (SCN) controls the circadian rhythmicity of the pineal gland's melatonin 

release. The SCN regulates melatonin's timing; melatonin then reduces SCN neuronal activation by 

following a feedback loop(9). This mechanism is regulated by the receptors MT1 and MT2. The brain, the 

retina of the eye, the cardiovascular system, the liver and gallbladder, the colon, the skin, the kidneys, and 

many other organs have melatonin receptors. The cryo-EM and X-ray crystal structures of MT1 and MT2 

were published in 2019(10). 

 

•Melatonin has a bioavailability of 2.5 to 50%.

•After being administered for 60 mins,melatonin reaches its maximal plasma concentrations and is 
quickly absorbed and distributed before being excreted.

•melatonin concentrations are 10-100 times greater than endogenous peak levels when exogenous 
melatonin doses of 1-12 mg are used.

ABSORPTION

•Melatonin binds to plasma protiens around 60% of the time.

•It is primarily attached to high density lipoprotein,albumin.

•The proton-driven oligopeptide transporters PEPT1 and PEPT2,as well as glucose transporters like 
GLUT1, are among the membrane transport protiens that carry melatonin across a membrane.

DISTRIBUTION

•The cytochrome P450 enzyme CYP1A2 converts melatonin to 6-hydroxymelatonin inthe liver.

•For excretion in the urine, metabolities are coupled with either glucuronic  or sulfuric acid.

•N1-acetyl-N2-formyl-5-methoxykynuramine(AMK), and cyclic 3-hydroxymelatonin are a few of the 
metabolities that are produced when melatonin reacts with a free radical.

METABOLISM

•90% of exogenous  taken orally by humans is eliminated in a single  liver transit,with a tiny quality 
so being  eliminated in urine and salaiva.

•2-5% of melatonin is eliminated in the urine as an unaltered medication.

ELIMINATION
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 MT 1 

              The activation of the MT1 receptor in the suprachiasmatic nucleus (SCN), which inhibits brain 

activity, has been linked to melatonin's ability to promote sleep. There is evidence that the MT1 receptor 

contributes to the process of entrainment to light-dark cycles, even though the MT2 receptor has been 

primarily associated with the phase shifting activity of melatonin. An investigation that measured the rates 

of entrainment in MT1 knock-out (KO) and wild-type (WT) mice after they were fed melatonin provides 

this evidence. The observation that entrainment accelerated in WT mice upon melatonin administration, 

but not in MT1 KO mice, suggests that MT1 is involved in phase-shifting activity.(11) 

 

 MT 2 

                  Numerous roles for the MT2 receptor in the body have been demonstrated. The expression of 

the MT2 subtype in the human retina suggests that melatonin acts on the mammalian retina via this 

receptor. Melatonin may decrease the Ca2+-dependent release of dopamine, according to 

research.  Phagocytosis and photopigment disc shedding are two light-dependent processes that are 

thought to be impacted by melatonin's effect in the retina. This receptor is expressed on osteoblasts as well 

as the retina, and it increases as the cells differentiate. MT2 controls osteoblast differentiation and 

proliferation as well as how they contribute to bone formation(12).It appears that MT2 signaling plays a 

role in the etiology of type 2 diabetes. When administered during the day, activation of the MT2 receptor 

causes vasodilation, which reduces body temperature in the extremities. Phase shifting the internal 

circadian clock to synchronize with the Earth's natural light-dark cycle is the most prominent of the roles 

that the MT2 receptor primarily mediates. As previously mentioned, it has been demonstrated that the 

MT1 receptor contributes to phase shifting, albeit its function is subordinate to that of the MT2 receptor. 

Phase shifting activity was observed in both the WT and MT1 KO groups in trials with MT1 KO mice 

(and WT as a control). The inability of MT2 KO mice to phase shift, on the other hand, suggests that the 

MT2 receptor is required for the internal circadian clock to phase shift.(13) 

 

 MT 3 

                    Although MT3's possible function in controlling intraocular fluid pressure has been briefly 

discussed, it is not as relevant to important biological processes as MT1 and MT2, such as promoting 

sleep, controlling circadian rhythm, and promoting locomotor activity. Additionally, MT3 aids in the 

detoxification of the kidney, liver, heart, gut, muscle, and fat.(14) 

 

MELATONIN IN TREATMENT OF INSOMNIA: 

The most common sleep condition in children and adolescence, particularly in older teenagers, is 

insomnia. Among girls, the prevalence is marginally greater and varies from 19% to 24%, depending on 

the diagnostic criteria applied. For children and adolescents with sleep-onset insomnia, individualized 

cognitive behavioral therapy should be the mainstay of treatment, with occasional pharmaceutical 

assistance. When pharmaceutical treatment is required, melatonin ought to be the first medication 

prescribed. For infants and preschoolers, the suggested dosage is 1-3 mg per night; for school-age children, 
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it is 2.5-5 mg per night; and for teenagers, it is 1-5 mg per night. The course of treatment ought to be 

started gradually. It is recommended that melatonin be given 30 to 60 minutes prior to bedtime. Melatonin 

therapy shouldn't last longer than four weeks. There is no information available on Melatonin with 

extended release in kids with typical psychomotor development.(15) 

 

There are some kids with Circadian pacemaker failure, which manifests as delayed melatonin release in 

low light, is a contributing factor to chronic sleep-onset insomnia.  

The phrase "chronic sleep-onset insomnia with late melatonin onset" has been developed because the 

diagnosis of delayed sleep phase syndrome in children is not well defined or recognized. It is possible to 

cure these symptoms, accelerate the commencement of melatonin secretion, and regulate the sleep-wake 

cycle with exogenous melatonin when taken at the right time and dosage. It is advised that these 

individuals take smaller doses (such as 1 mg) because high doses are metabolized more slowly, which 

leads to decreased efficacy and longer wake times after sleep start.(16) 

 

COGNITIVE BEHAVIOURAL THERAPY IN TREATMENT OF INSOMNIA: 

A family of psychotherapy approaches that emphasize the connection between our thoughts, feelings, and 

behaviors are collectively referred to as cognitive behavioral therapy (CBT). Early in the 1990s, the first 

randomized trials assessing cognitive behavioral therapy (CBT) in children were published. As the body 

of data supporting CBT rapidly grew, the National Institute for Health and Clinical Excellence (NICE) 

approved it in 2005 for the treatment of depression. By acknowledging the significance of the individual 

meanings and interpretations that are created about events, CBT improved on previously used techniques, 

which were mostly based on behavior therapy. As a result, behavioral and cognitive theories inform 

CBT(17). CBT assumes that how events are interpreted, not the event itself, is what causes psychological 

issues and emotional suffering. These constructions may become unduly stiff and negatively biased, which 

could result in erroneous and dysfunctional perceptions, processing, and interpretations of events. 

Unpleasant emotions (such as anxiety, depression, or rage) and unhelpful behaviors (such as avoidance or 

withdrawal) are linked to these detrimental cognitive processes (18). Understanding and combating these 

skewed and prejudiced thoughts is the goal of cognitive behavioral therapy. This leads to the development 

of different, more balanced, and useful modes of thinking that promote more acceptable behaviors, lessen 

emotional pain, and enable more successful coping(19). 
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DYSFUNCTIONAL CYCLE: 

 

Figure 8 :Dysfunctional cycle of CBT 

 

 

 

 

 

 

 

 

 

                          

 

FUNCTIONAL CYCLE: 

Figure 9: Functional Cycle of CBT 

 

 

 

 

 

 

 

 

 

 

 

 

 

THOUGHTS

More positive and balanced 
Acknowledge success & 

strengths accepting and non-
judgemental.

FEELINGS

Pleasant Relaxed Happy calm in 
control

BEHAVIOUR

Confront try appropriate helpfull

THOUGHTS

Overly negative self 
critical and judgemental 

selective and biased

FEELINGS

Unpleasant,Anxious,Depresse
d,angry,Out of control

BEHAVIOUR

Avoid give up 
inappropriate unhelpfull
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CIRCADIAN RHYTHM DISORDERS: 

No study has made a substantial contribution to the treatment of intrinsic circadian rhythm sleep-wake 

disturbances since the American Academy of Sleep Medicine released their clinical practice guidelines 

for their treatment in 2015(20).The American Academy of Sleep Medicine's guidelines for the use of 

melatonin in individuals with circadian rhythm disturbances are outlined below. 

 

Phase of advanced sleep syndrome 

 

Individuals who suffer from advanced sleep phase syndrome go to sleep and get up several hours before 

the required or preferred time. In the late evening, they exhibit somnolence, and in the early morning, they 

awaken on their own. Melatonin and melatonin agonists are not advised for people with the disorder since 

there are no systematic studies that have considered the use of melatonin in these patients. With children 

and adolescents who have advanced sleep phase disorders, the risk-benefit ratio is unclear.(21) 

 

Delayed period of sleep syndrome 

  

Individuals who suffer from delayed sleep phase syndrome go to bed two or more hours later than the 

customary or socially acceptable bedtime. 

  

Patients report having trouble falling asleep and waking up at the appropriate times. 

 

 Sleeping later phase syndrome in grownups. Two open-label trials and one double-blind research 

were reviewed by the guideline. For a brief period of time (≤ 29 days), all three trials used small 

samples (≤ 20 patients) and melatonin dosages ranging from 0.3 to 5 mg, given at various periods 

during the evening or night. It was discovered that melatonin increased sleep latency but not overall 

sleep duration or the ability to be aware at night. Because there is little data on the effectiveness of 

melatonin, adults with delayed sleep phase syndrome are not recommended to take it high. 

 

 Sleeping later phase syndrome in kids and teens who don't have any concomitant conditions. Only 

one trial, comprising 64 participants ages 6 to 12, was assessed by the recommendation; melatonin 

at a dose of 0.05–0.15 mg/kg was given 1.5–2 hours prior to bedtime for six nights in straight. The 

highest outcomes were seen with doses of 0.15 mg/kg melatonin, which improved sleep latency 

by -43 minutes (CI, -24.06 to -63.54). 

 

 Sleeping later phase syndrome among children and adolescents suffering from mental illnesses. 

The guidelines examined two studies where patients were given 3-5 mg of immediate-release 

melatonin for four weeks between the hours of 18:00 and 19:00.The findings point to an 

improvement in the time at which sleep begins. In any event, the low-to-moderate level of evidence 

currently available indicates that adults, children, and adolescents with delayed sleep phase 

syndrome have low levels of melatonin recommendation.(22) 
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Running in a free-running circadian cycle.  

 

A problem known as free-running circadian rhythm occurs when the sleep cycle is not synchronized with 

the 24-hour cycle, typically lasting longer. This results from a misalignment between the light-dark cycle 

and the SCN; in these patients, the sleep cycle adapts to the endogenous circadian rhythm, which lasts 

roughly twenty-five hours. The majority of those who suffer from the condition are totally blind. The 

recommendation examined three observational studies with small sample sizes (a total of 24 patients), 

employing melatonin dosages ranging from 0.5 to 10 mg; the medication was given for 26–81 days, either 

an hour before bedtime or at a set time (21:00).The findings show that melatonin is useful in treating blind 

people's free-running circadian rhythm.(23) 

 

Unpredictable sleep-wake cycles 

.  

Individuals with the disorder have a disordered, unpredictable rhythm of sleep and wakefulness.  

Depending on the time of day, these patients may also exhibit somnolence and sleeplessness.  

Frequent napping is another issue. 

 Unusual sleep-wake cycles among senior citizens suffering from dementia.  

Based on a single study of 25 patients who received 6 mg of prolonged-release melatonin at 

bedtime and who reported no increase in total sleep time, the American Academy of Sleep 

Medicine does not recommend melatonin for elderly people with dementia and irregular sleep-

wake cycles.The experts also hypothesized that, because it may influence mood and daytime 

activity, melatonin may have more hazards than benefits for this patient population. 

 Unusual sleep-wake cycles in kids and teenagers suffering from neurological conditions.  

The guidelines discuss a study where participants were given 2–10 mg of melatonin an hour before 

bed. The amount of evidence is modest, and the recommendation grade for the treatment is 

low.(24) 

 

 

HABITS FOR BETTER SLEEP: 

 

 Have bed time and wake up time same for every day. 

 Avoid nicotine and caffeine, especially in afternoon and evening 

 Exercise regularly, but don’t exercise too late in the day. 

 Avoid large meals and beverages at late night. 

 Avoid taking a nap after 3 PM 

 Relax before going to bed, by taking bath, reading ,listening to good music. 

 Keep the temperature in your bedroom cool. 

 Get rid of distractions such as noises, bright lights and a TV or computer in the bedroom. 

 Don’t get tempted to go on your phone or tablet just before bed. 

 Get enough sunlight exposure during the day.  
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4. CONCLUSION: 

In conclusion, sleep is a complex and multifaceted phenomenon that plays a critical role in maintaining 

our physical and mental health. Understanding the anatomy of sleep, including the various stages and 

cycles, is essential for appreciating the intricate mechanisms that govern our sleep-wake cycles. Sleep 

disorders, such as insomnia, can have a significant impact on quality of life, and various treatments, 

including melatonin, CBT, and circadian rhythm regulation, can be effective in managing these 

conditions.Melatonin, a hormone produced by the pineal gland, plays a crucial role in regulating sleep-

wake cycles. Its receptors, MT1 and MT2, are involved in promoting sleep and synchronizing the body's 

internal clock. Melatonin supplementation has been shown to be effective in treating insomnia, particularly 

in individuals with low melatonin levels. However, it is essential to use melatonin judiciously and under 

medical supervision, as it can interact with other medications and have side effects.Cognitive Behavioral 

Therapy (CBT) is another effective treatment for insomnia and other sleep disorders. CBT helps 

individuals identify and change negative sleep habits and thought patterns, leading to improved sleep 

quality and duration. Circadian rhythm disorders, such as delayed sleep phase syndrome, can also be 

treated with CBT and other interventions, such as light therapy.Good sleep habits are essential for 

maintaining healthy sleep patterns. Establishing a consistent sleep schedule, creating a sleep-conducive 

environment, and avoiding stimulating activities before bedtime can all contribute to improved sleep 

quality. Additionally, avoiding caffeine, nicotine, and electronics before bedtime can also help promote 

better sleep. In summary, sleep is a vital aspect of our overall health and well-being. Understanding the 

anatomy of sleep, sleep stages, and various treatments involved in sleep disorders can help individuals 

take control of their sleep health. By promoting good sleep habits, using melatonin and other treatments 

judiciously, and seeking professional help when needed, individuals can improve their sleep quality and 

overall quality of life. 
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