


ANXIOLYTIC/ SEDATIVE  AND 
HYPNOTICS





GABA RECEPTOR

Prototype Drugs,



Introduction

most common mental disturbances.

• Anxiety

• an unpleasant state of tension , apprehension, or uneasiness. It is a fear which arises 

from an unknown cause.

• Symptoms of anxiety 

Anxiolytic or  minor tranquillizers

.

• The chronic debilitating anxiety( not  minor anxiety) is treated with 

Anxiolytics / some form of behavioral /psychological therapy



SEDATIVE / ANXIOLYTIC:

HYPNOTIC:



So, Sedative-Hypnotics are the drugs that 
Reduce the Anxiety and cause induction 
of sleep



• Neuronal pathways related to amygdala 

• Sensory systems, cortical processing
dangerous

• Motor systems 
responses

• Role of long term potentiation





• Involvement of forebrain nuclei &reticular formation











I. Benzodiazepines.According to DOA-- t ½

a. Long-Acting (20 to 100 hrs):

b. b .Intermediate-Acting( 10 to 40 hrs):

c. Short-Acting ( 2 to 6 hrs):



II. Barbiturates:According to DOA

a. Long-Acting (onset > 1 Hr; Duration < 12 Hr):

b. Intermediate-Acting (onset 1 Hr; Duration < 8 Hr):

c. Short-Acting  onset 15 min; Duration < 6 Hr):

d. Ultra-Short Acting (onset 30 sec.; Duration 30 min):



III.   Newer sedative- hypnotics/ anxiolytic Drugs:

BZ1-selective New Drugs 

• 5 HT1A Agonist

Melatonin Receptor (MT1 & MT2) agonist

• Orexin antagonist.     Suvorexant



IV. Miscellaneous sedative/ hypnotics:

Some antihistaminics

Some neuroleptics

Opioids

anti cholinergics

• Beta blocker: 





(Enhance GABA action
depress CNS by neuronal 

membrane inhibition through their action on GABA Cl ion 
channel complex

• Drugs which bind to GABA receptor

(agonist)

• BZD,Barbiturates, Z drugs

• Alcohol, anesthetics, steroids

Antagonist.   Flumazenil

Inverse agonist.    B carbolines



STRUCTURE OF GABA RECEPTOR
GABA-A,     GABA B

GABA-A Cl ion channel complex









BENZODIAZEPINES

• BZD increase the 
frequency of opening 

• GABAergic
• BZD increase adenosine 

by inhibiting neuronal 
uptake

• Safe,Less toxic,less CNS 
depression

• Antagonist..flumazenil

• No enzyme induction

BARBITURATES
• Increase the duration of 

opening of GABA 
channel (independent of 
presence of GABA)    
GABAmimetic

• Inhibits glutamate and 
sodium channels at high 
dose

• No antagonist

• Enzyme inducer



• Sedation

• Hypnosis

• Anterograde amnesia (BZDs)

• Anticonvulsants

• Muscle relaxation

• Anaesthesia



Dose-Response Curves for Sedative Hypnotics
A: Barbiturates----- B: Benzodiazepines



BENZODIAZEPINES (BZDs)





BENZODIAZEPINE’S (BZDs) 

Advantages / Preference over Barbiturates 

Hyperalgesia



BZ have good safety margin

compared to other sedative 

drugs.



PHARMACOKINETICS Of BZDs

lipid solubility. 

easily cross the BBB and placental barrier.

• t1/2 of BZs 



Biotransformation:-

Clorazepate pro-drug

BZ are extensively metabolized by the hepatic microsomal enzymes 

Triazolam & Lorazepam conjugated 

Metabolism of many drugs is affected by enzyme inducers & inhibitors. Also 

by age & liver disease.



PHARMACOKINETICS Of BZs ---

• The longer acting agents form active metabolites with long 

half-lives---

Chlordiazepoxide ,Diazepam ,Prazepam ,Clorazepate (prodrug) 

Excretion: 



Biotransformation of Benzodiazepines

➢Phase 1 metabolism (oxidation, reduction, hydrolysis etc.) is reduced in the elderly 

and in patients taking drugs that inhibit hepatic metabolism or have liver disease. 







GROUP ACTIONS OF BDZs-----

1.Decrease anxiety

pre-anesthetic

• Relieve agoraphobia 

• Relieve Neophobia 

• Antidepressant

2.Anticonvulsant action: 

Clonazepam Diazepam, Clobazam

3.Central muscle relaxation



4.Effect on CVS:

decrease blood pressure 
VMC depression &

Circulatory collapse 

5. Effect on respiration

6. Tolerance & Dependence  

psychological & physical  dependence



THERAPEUTIC USES

• Anxiety states:

• Insomnia (Short/Long Acting)

▪ Conscious sedation ,Induction of General anesthesia

• Convulsions,Epilepsy (grand Mal,Status epilepticus, withdrawal, Local 
anes)

• Anti-emetic

• For muscle relaxation in specific neuromuscular disorders

• Depression

• Withdrawal states





ADVERSE EFFECTS

• Sedation

• Hang-over

• Confusional

• Ataxia at higher doses—avoid driving an automobile.

• Cognitive impairment

• Tolerance & Dependence

• Abrupt withdrawal

• Cross-tolerance GIT 
upsets / 

• Floppy Baby Syndrome



Drug Interactions

➢BZ act in an additive manner with alcohol, barbiturates

and anticonvulsants

➢Smoking induces P450 enzyme which metabolizes BZ,

therefore smokers need larger doses of the drug

➢Selective Serotonin Reuptake Inhibitors(SSRIs) increase

diazepam levels by altering clearance.





BZs antagonist

has high affinity for the Benzodiazepine binding site on 
GABAA receptor complex

competitive antagonist

does not antagonize the effects of Buspirone or 
other Sedative/hypnotics. 





Th. Uses of Flumazenil :

• Benzodiazepine overdose

recovery

• Half life short-

A/E of Flumazenil :

Agitation, confusion, 

dizziness & nausea.

Can precipitate abstinence 

syndrome in pts who have 

developed physiologic 

dependence on BZs.

In pts who have ingested 

TCAs with BZs, it can 

produce seizures & cardiac 

arrhythmias. 



BZ antagonists: other than Flumazenil

DBI)

Bicuculline

Thiosemicarbazide

β- carbolines



BARBITURATES



CHEMISTRY

Barbituric acid.

replaced by Benzodiazepine



Disadvantages of Barbiturates as compared to  

Benzodiazepines 

acute porphyria



PHARMACOKINETICS:

Orally given drugs are absorbed from GIT.

Distribution: throughout the body – lipid soluble so rapidly distributed 

to the brain, then redistribute from the brain to splanchnic areas/ 

skeletal muscles & finally to adipose tissues.

The DOA depends upon REDISTRIBUTION.

Readily cross placenta & depress fetus.

Metabolized by CYP450 in liver, potent enzyme inducers(exception 

secobarbital—Enz inhibitor)---D/I.

Inactive metabolites excreted in urine.



Receptor of Barbiturates



Group Actions of Barbiturates

• Sedation: 

• Hypnosis: 

• Antiepileptic: 

• Hyperalgesia: 

• Amnesia & Automatism

• Respiratory depression: 

• Action on Liver: Enzyme induction 

• Dependence: 



Therapeutic  uses of Barbiturates

• Sedation

• For Insomnia

• General Anesthetic

•Antiepileptic: 

•Anticonvulsant: 

•Neonatal jaundice & Kernictrus: 



ADVERSE EFFECTS

• CNS effects:

• Hangover

• Drug Automatism:

• Additive CNS depression

• Depression of fetal respiration, 



• Attacks of Acute Porphyria

So they are C/I in 

patients of Porphyria

• Enzyme Induction producing D/I–

of co-

administered coumarins, phenytoin & Digitalis

therapeutic failure. 

• Autoinduction 



Drug Dependence of Barbiturates: : 

Withdrawal syndrome is even more severe than opioids & can 
result in death.



Contraindications to Barbiturates:



Acute Barbiturate Poisoning

Symptoms: 



Acute Barbiturate Poisoning----

Treatment: No specific antidote 

airway, breathing & circulation..

• Alkalinization of urine

• Artificial respiration--

• Hemodialysis



Barbiturates BZDs
They are general depressants  
for all excitable cell.

They are selective CNS 
depressant

They bind to picrotoxin site 
between α and β units on 
GABA-Cl channel complex

They bind between α & GAMA 
sub units

They prolong duration of Cl 
channel opening 

They increase the frequency of 
Cl channel opening  

They have GABA mimetic 
action

They have GABA ergic action 

They block excitatory
glutamate  receptor 

No effects

They can cause hyperalgesia 
but no analgesic property 

They have analgesic property



Barbiturates BZDs

They induce P450 microsomal
enzyme in liver 

They do not 

Toxic doses can cause coma 
and death 

Death usually not occur

Chronic use leads to tolerance 
and dependence

Minimal tolerance occur

Severe withdrawl symptoms 
occur on abrupt 
discontinuation

Not so severe

Flumezanil does not 
antagonize its effects 

Flumezanil is its competitive 
antagonist at its receptor  

They can impair learning short 
term memory

No such effect 



Other Anti anxiety    
drugs



MOA: 

• Partial agonist at brain 5HT1AReceptors 

• Agonist at brain Dopamine D2 Receptors

NOT antagonized by Flumazenil

Important Ph.K

•

USES: generalized anxiety disorder

OOA 1-2  weeks.



Differences of Buspirone from BDZ:

Unsuitable for acute anxiety states

NOT antagonized by Flumazenil

• No marked Sedative, Euphoric & Hypnotic effect

abuse

withdrawal signs

• No additive CNS depression 



• Dizziness, headache, fatigue, drowsiness, decreased 
concentration--less marked than BZs.

Analogs:





ZOLPIDEM , ZALEPLON & ESZOPICLONE: 

MOA:- Structurally unrelated but as effective as Benzodiazepines
•

• Facilitate GABA-mediated neuronal inhibition

• Actions are antagonized by Flumazenil.



Characteristics of Zolpidem :

muscle relaxing anticonvulsant

amnesia

sleep pattern.

• Rebound insomnia 

antagonized

• Less risk of dependence 



Ramelteon: 

orally

agonist at mt1 & mt2 

induce sleep maintain the circadian rhythm

• minimal abuse liability

long periods.

• A/E: 



B: Antihistamines

Diphenhydramine, Hydroxyzine & Doxylamine: 

mild situational insomnia

C: Antidepressants:



Chloral hydrate

Acetaldehyde

Trichloroethanol

Paraldehyde Ether




