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Melatonin congeners are synthetic analogs of melatonin, designed to mimic its effects in 
regulating the circadian rhythm and sleep onset. Ramelteon is the first drug in this class, 
developed specifically for treating insomnia, particularly sleep-onset difficulties. 

1. What is Ramelteon?  is a synthetic tricyclic analog of melatonin.Approved for insomnia 
treatment, especially for people who have trouble falling asleep and Unlike benzodiazepines 
(BZDs) or Z-drugs ( zolpidem, zaleplon), Ramelteon does not cause sedation, dependence, or 
withdrawal effects. 

2. Mechanism of Action (MOA) – How Does Ramelteon Work? 

A. Role of Melatonin in Sleep Regulation: Melatonin is a hormone secreted by the pineal 
gland in response to darkness. Its levels rise in the evening, signaling the body that it is time to 
sleep reaches a peak during the night and gradually decreases in the early morning.The 
suprachiasmatic nucleus (SCN) in the hypothalamus controls circadian rhythms, responding 
to melatonin levels. 

B. Melatonin Receptors and Their Function: There are two melatonin receptors (MT1 and 
MT2) in the SCN. MT1 Receptors → Promote sleep onset by reducing neuronal excitability 
and MT2 Receptors → Help synchronize the circadian rhythm (important for sleep-wake 
cycles). 

C. How Ramelteon Works: binds with high affinity to both MT1 and MT2 receptors.This 
mimics melatonin’s natural action, facilitating sleep onset. Unlike benzodiazepines, Ramelteon 
does not affect GABA receptors → No sedative or muscle-relaxant effects. 

3. Clinical Uses of Ramelteon: Primary use, Sleep-onset insomnia (difficulty initiating sleep), 
Effective for both transient and chronic insomnia and Particularly useful for Elderly patients 
(who have reduced melatonin secretion), People with circadian rhythm disorders (e.g., jet lag, 
shift work disorder) and Patients who need long-term sleep aid without risk of dependence. 

4. Advantages of Ramelteon Over Other Hypnotics: 

Feature Ramelteon Benzodiazepines (e.g., 
diazepam)

Z-Drugs (e.g., 
zolpidem)

MOA Melatonin receptor agonist GABA-A receptor 
enhancer

GABA-A receptor 
enhancer

Effects on Sleep Improves sleep onset, regulates 
circadian rhythm

Induces sedation, 
promotes sleep

Induces sedation, 
promotes sleep

Cognitive 
Impairment

None Yes Mild
Risk of 
Dependence

None High Moderate
Withdrawal 
Symptoms

None Yes Possible
Muscle Relaxant 
Effects

No Yes No



Key Benefits of Ramelteon: No dependence, addiction, or withdrawal risk and No rebound 
insomnia (common with BZDs and Z-drugs) and Safe for elderly patients also Does not impair 
motor function or cause cognitive impairment and Minimal next-day drowsiness. 

5. Pharmacokinetics (PK) of Ramelteon: Administered orally Absorbed quickly, reaching 
peak levels in about 1 hour. Metabolized by the liver (CYP1A2, CYP2C9, CYP3A4 enzymes). 
Eliminated primarily via urine. 

Drug Interactions: Should not be taken with strong CYP1A2 inhibitors (e.g., fluvoxamine) → 
May increase drug levels and Alcohol should be avoided → May reduce effectiveness. 

6. Adverse Effects of Ramelteon Generally well-tolerated, but some mild side effects may 
occur: Dizziness, Fatigue, Headache, Nausea and Unlike benzodiazepines and Z-drugs, it does 
not cause respiratory depression, sedation, or withdrawal symptoms. 

Buspirone is an anxiolytic drug used primarily for the treatment of generalized anxiety 
disorder (GAD). It has comparable efficacy to benzodiazepines but works through a different 
mechanism and lacks the sedative, muscle-relaxant, and anticonvulsant effects seen with 
benzodiazepines. 

Mechanism of Action (MOA) – How Does Buspirone Work? Unlike benzodiazepines, which 
act on GABA-A receptors, buspirone mainly targets serotonin (5-HT) receptors: Partial 
agonist at 5-HT1A receptors → Modulates serotonin neurotransmission in the brain, reducing 
anxiety and Weak antagonist at dopamine D2 receptors → May contribute to its anxiolytic 
effects and Does not affect GABA receptors → No sedative or muscle-relaxant properties. 

Why Does Buspirone Take Time to Work? The anxiolytic effects take more than a week to 
become noticeable because buspirone works by gradually modulating serotonin levels. Unlike 
benzodiazepines, which act immediately, buspirone requires longer-term use to exert its full 
effect. This makes it unsuitable for acute anxiety or panic attacks, but effective for chronic 
anxiety (GAD). 

Clinical Uses of Buspirone: Primary Indication-Generalized Anxiety Disorder (GAD) – 
Effective in long-term anxiety management but Not Effective For: Acute Anxiety or Panic 
Disorder – Slow onset of action or Seizures or Muscle Spasms – Lacks anticonvulsant and 
muscle-relaxant properties. 

Advantages of Buspirone Over Benzodiazepines: 

Use in Long-
Term Therapy

Safe Not recommended Limited

Feature Buspirone Benzodiazepines (e.g., 
Diazepam)

MOA 5-HT1A receptor partial 
agonist

GABA-A receptor agonist

Onset of Action Slow (1–2 weeks) Rapid (minutes to hours)

Sedation Minimal Significant



Key Benefits of Buspirone: No sedation → Patients can function normally and No dependence 
or withdrawal risk → Unlike benzodiazepines, which can cause addiction and No cognitive 
impairment → Safe for long-term use. 

4. Pharmacokinetics (PK) of Buspirone: Orally administered, well absorbed in the 
gastrointestinal tract, Metabolized in the liver (CYP3A4 enzyme system), Eliminated via urine 
and feces. 

Drug Interactions: Should not be taken with strong CYP3A4 inhibitors (e.g., ketoconazole, 
erythromycin) → Can increase buspirone levels and Avoid alcohol → May enhance dizziness 
and drowsiness. 

5. Adverse Effects of Buspirone- Buspirone is generally well-tolerated, but some mild side 
effects may occur: Headaches, Dizziness, Nervousness, Nausea, Lightheadedness but Unlike 
benzodiazepines, it does not cause: Drowsiness, Cognitive impairment and Respiratory 
depression. 

Barbiturates were once the primary drugs used for sedation and sleep induction, but they 
have largely been replaced by benzodiazepines due to their significant risks, including 
tolerance, physical dependence, severe withdrawal symptoms, and the potential for coma at 
toxic doses. 

1. Mechanism of Action (MOA): Barbiturates act by binding to GABA receptors, which 
enhances the action of the neurotransmitter GABA at the chloride channel. This potentiation 
causes the chloride channel to stay open for longer periods, leading to an inhibition of 
neuronal firing and a depressive effect on the central nervous system (CNS), Distinct binding 
site from benzodiazepines Barbiturates bind to a different site on the GABA receptor than 
benzodiazepines, leading to their different pharmacological effects and Glutamate receptor 
blockade Barbiturates also block excitatory glutamate receptors, which adds to their CNS 
depressant effects. 

Key Effects of Barbiturates: 

1. CNS Depression: Low doses-Sedation (calming, drowsiness) and Higher doses- Hypnosis 
(induction of sleep), which makes barbiturates useful as anesthetics and Toxic doses-Can lead 
to coma and respiratory depression. 

2. Anticonvulsant Effects: Phenobarbital (long-acting barbiturate) is commonly used for the 
long-term management of tonic-clonic seizures and status epilepticus Historically, 
phenobarbital was also used as the first-line treatment for febrile seizures in children, but its 
cognitive depressive effects limit its use in this population. 

Risk of Dependence None High

Withdrawal Symptoms None Severe (if stopped abruptly)

Cognitive Impairment None Common
Use in Long-Term 
Therapy

Safe Not recommended



3. Anxiolytic and Sedative Effects: Barbiturates can be used as mild sedatives to relieve 
anxiety, nervous tension, and insomnia, but have been largely replaced by benzodiazepines 
due to safety concerns. 

2. Clinical Uses of Barbiturates 

A. Inducing Anesthesia: Thiopental (a short-acting barbiturate) is used intravenously to 
induce anesthesia and Ultra-short-acting barbiturates like thiopental have rapid onset and 
short duration of action, making them ideal for anesthesia induction. 

B. Anticonvulsant Therapy: Phenobarbital is used in the long-term management of tonic-
clonic seizures and status epilepticus. It’s still used in pediatric patients with febrile seizures, 
though the risk of cognitive impairment in children makes it less favored. 

C. Anxiety and Insomnia Treatment: Barbiturates were once used to treat anxiety and 
insomnia, but due to their high abuse potential, benzodiazepines have largely replaced them 
in these roles, Mild sedative effects can relieve nervous tension and sleep disturbances, but 
with a higher risk of dependence and toxicity. 

3. Key Barbiturates and Their Uses: Thiopental Used for induction of anesthesia due to its 
ultra-short-acting properties and Phenobarbital Used in the treatment of seizures, 
particularly tonic-clonic seizures, and status epilepticus, and was historically used for febrile 
seizures in children and Secobarbital, pentobarbital Historically used as sedatives and 
hypnotics, but now rarely used due to safety concerns. 

4. Risks and Side Effects of Barbiturates: Tolerance As the body adapts to the drug, higher 
doses are required to achieve the same effect, increasing the risk of overdose and Physical 
dependence Prolonged use can lead to dependence, with severe withdrawal symptoms (e.g., 
anxiety, agitation, seizures) and Toxicity Overdosing on barbiturates can lead to coma, 
respiratory depression, and death and Cognitive and motor impairment Chronic use can 
impair cognitive functions and fine motor coordination, particularly problematic in children. 

5. Advantages of Benzodiazepines Over Barbiturates: While barbiturates were once the go-to 
drug for anxiety, sedation, and seizures, benzodiazepines have largely replaced them due to 
their better safety profile: Lower risk of overdose and dependence, Safer for long-term use, 
with less risk of tolerance and Effective for treating anxiety and insomnia, with fewer severe 
withdrawal symptoms compared to barbiturates. 

Adverse Effects and Interactions of Barbiturates: 

1. Respiratory Depression: Barbiturates are known to depress the central nervous system 
(CNS), and this includes the respiratory centers in the brain.These drugs reduce the body’s 
ability to respond to low oxygen levels (hypoxia) and high carbon dioxide levels 
(hypercapnia).As a result, respiratory depression can occur, where the body doesn’t breathe 
deeply or frequently enough, leading to hypoventilation (insufficient breathing) or respiratory 
arrest (complete cessation of breathing).Overdose is particularly dangerous, as the sedative 
effect of barbiturates can cause coma and ultimately death due to respiratory 
failure.Barbiturate poisoning has historically been one of the leading causes of death in drug 



overdose cases. With the advent of benzodiazepines, barbiturates have become less common in 
clinical practice due to this high risk. 

2. Enzyme Induction: Barbiturates have the ability to induce liver enzymes, particularly the 
CYP450 system, which is responsible for metabolizing many drugs.This means that 
barbiturates can increase the rate of drug metabolism, potentially making other medications 
less effective because they are broken down more quickly.Barbiturates can accelerate the 
metabolism of various drugs, including anticoagulants, anticonvulsants, and oral 
contraceptives, leading to reduced therapeutic effects of these drugs.The enzyme-inducing 
property of barbiturates can also lead to drug interactions. For example, taking barbiturates 
alongside other CNS depressants (such as alcohol, benzodiazepines, or opioids) can enhance 
sedation, leading to potentially life-threatening respiratory depression. 

3. CNS Effects: At therapeutic doses, barbiturates induce sedation and can cause a state of 
drowsiness and lethargy. At higher doses, they can cause hypnosis, a sleep-like state, and 
anesthesia. Long-term use of barbiturates can impair cognitive function and memory, leading 
to mental fog and difficulties with concentration. This effect is most noticeable in older adults 
or those using the drug for extended periods.Ataxia (loss of coordination), dizziness, and 
motor impairment are common at higher doses, which can lead to accidents and falls, 
particularly in the elderly. 

4. Drug Hangover: Hangover effects occur when patients experience a feeling of tiredness or 
grogginess after waking up from sleep induced by barbiturates, especially when using long-
acting forms.This occurs because barbiturates, especially those with a longer half-life, remain 
in the body for extended periods and can linger in the system, causing fatigue during the day 
and affecting performance on cognitive and physical tasks.The hangover effect can make it 
challenging for patients to function effectively during the day, especially in work or social 
settings. 

5. Physical Dependence and Withdrawal: Physical dependence on barbiturates can develop 
over time, especially when used regularly at high doses. The body becomes accustomed to the 
drug’s effects, and stopping suddenly can lead to withdrawal symptoms.Withdrawal 
symptoms from barbiturates can include tremors, anxiety, severe agitation, and seizures. 
These symptoms can be dangerous and difficult to manage without medical 
supervision.Psychological dependence may also occur because barbiturates can be effective in 
reducing anxiety, insomnia, and other distressing symptoms. Patients may become reluctant to 
stop taking the drug because it provides immediate relief from these issues.The withdrawal 
syndrome is a serious medical condition that can sometimes be life-threatening. It is typically 
managed by gradually reducing the dose (tapering) over a period of weeks to months, 
sometimes substituting a long-acting drug (such as diazepam) to ease the process. 

Dosages for Sedation and Hypnosis 

Sedation Dosages: 

Alprazolam (Xanax): 0.25-0.5 mg, taken 2-3 times daily for anxiety and tension. It is 
commonly used for generalized anxiety disorder and panic attacks. 



Buspirone (BuSpar): 5-10 mg, taken 2-3 times daily. Unlike benzodiazepines, buspirone does 
not cause sedation and has less addictive potential. It is primarily used for generalized anxiety 
disorder. 

Chlordiazepoxide (Librium): 10-20 mg, 2-3 times daily for anxiety or alcohol withdrawal 
symptoms. Long-acting and commonly used for chronic anxiety. 

Diazepam (Valium): 5 mg, taken twice daily for anxiety or muscle spasms. Diazepam is a long-
acting benzodiazepine that is used for anxiety and in the treatment of muscle spasm and 
seizures. 

Halazepam (Paxipam): 20-40 mg, taken 3-4 times daily. This is a long-acting sedative used for 
severe anxiety. 

Lorazepam (Ativan): 1-2 mg, taken once or twice daily. Lorazepam is often used for short-
term anxiety and panic attacks. 

Oxazepam: 15-30 mg, taken 3-4 times daily for short-term relief of anxiety and insomnia. 

Phenobarbital: 15-30 mg, taken 2-3 times daily as a sedative, anticonvulsant, or anxiolytic. 

Hypnosis (Sleep-Inducing) Dosages: 

Chloral hydrate: 500-1000 mg, typically used to induce sleep in insomnia patients. 

Estazolam (ProSom): 0.5-2 mg, taken at bedtime to treat insomnia. 

Eszopiclone (Lunesta): 1-3 mg, taken at bedtime to manage chronic insomnia. 

Lorazepam (Ativan): 2-4 mg, taken at bedtime to induce sleep for patients with sleep 
disturbances. 

Quazepam (Doral): 7.5-15 mg, taken at bedtime for sleep disorders. 

Secobarbital: 100-200 mg, usually for short-term sleep induction, but has significant 
dependence potential. 

Temazepam (Restoril): 7.5-30 mg, taken at bedtime for short-term treatment of insomnia. 

Triazolam (Halcion): 0.125-0.5 mg, taken at bedtime, mainly for sleep-onset insomnia. 

Zaleplon (Sonata): 5-20 mg, used for short-term sleep-onset insomnia. 

Zolpidem (Ambien): 5-10 mg, taken at bedtime for insomnia. 

Keep in mind that seizure prophylaxis is essential in neurosurgery, 
especially after craniotomy or trauma. Early administration of 
anticonvulsants can prevent post-surgical seizures, improving 

recovery outcomes. 



 


