
CNS depressants 
are used to relieve anxiety (anxiolytic), to produce sedation (sedative), or to induce sleep (hypnotic). 

They are also anticonvulsants, centrally acting muscle relaxants, and drugs that produce amnesia. 
Physical and psychological dependence develops with prolonged use of these agents. 

Anxiolytic and Hypnotic Drugs: 
 Anxiety is an unpleasant state of tension, apprehension, or uneasiness (a fear that arises from either a known or an unknown 

source). 
 The physical symptoms of severe anxiety are similar to those of fear (such as tachycardia, sweating, trembling, and 

palpitations) and involve sympathetic activation. 
 severe, chronic, debilitating anxiety may be treated with antianxiety drugs (sometimes called anxiolytics) and/or some form 

of psychotherapy. 
 Because many antianxiety drugs also cause some sedation, they may be used clinically as both anxiolytic and hypnotic (sleep-

inducing) agents. 
 Gamma-aminobutyric acid (GABA) is the main inhibitory neurotransmitter in the central nervous system (CNS). 
 When GABA is released from GABAergic neurons, it binds to the β subunit of the pentameric GABA receptor, leading to 

opening of the chlorine channel, Cl– influx, neuronal hyperpolarization, and decreased excitability. 

Benzodiazepines 
Diazepam, Midazolam, Temazepam, Triazolam, Flurazepam, Clonazepam, Oxazepam, Lorazepam, and Alprazolam 

types Mechanism of action uses Side effects 

There are many 
benzodiazepines in 
use, varying mainly in 
potency and 
pharmacokinetics 
(i.e., onset and 
duration of action). 
Depending on these 
properties, specific 
agents are used to 
treat insomnia, 
anxiety, epilepsy, 
and for anesthetic 
induction. 

bind to the α subunits of 
the GABAA receptor, 
enhancing the binding 
and effects of GABA. 
The benzodiazepines 
potentiate the actions 
of GABA by increasing 
the flow of Cl– ions 
through the GABAA 
receptor. 
Many benzodiazepines 
have active metabolites. 

Benzodiazepines act 
almost exclusively 
in the CNS. The only 
peripheral effects 
are coronary 
vasodilation after 
certain 
benzodiazepines are 
injected 
intravenously (IV) 
and neuromuscular 
block after very high 
doses. 

Diazepam has a direct 
muscle relaxant effect in 
addition to CNS actions. 
Alprazolam has an 
additional antidepressant 
effect. 
Triazolam may result in 
rebound anxiety 
following cessation of 
administration. 
 
Flumazenil is a relatively 
specific competitive 
antagonist at 
benzodiazepine 
receptors ➔ can be used 
for overdose or poisoning 
with benzodiazepines 

Incoordination, dizziness, 
drowsiness, and decreased 
cognitive function. 
Fatal overdose can occur 
when combined with 
ethanol. 

 

Nonbenzodiazepine Receptor Agonists 
Eszopiclone, Zaleplon, and Zolpidem 

Mechanism of action Uses Side effects 

These agents are structurally unrelated 
to the benzodiazepines but bind to a 
specific subclass of benzodiazepine 
receptor found in the brain.  

They have poor muscle- relaxing 
or anticonvulsant activity. 
They are used exclusively to treat 
insomnia. 

✓ Tolerance develops to the effects of these 
agents.  

✓ Physical dependence can occur.  
✓ Withdrawal symptoms are generally opposite 

to the effects of the drugs: anxiety, insomnia, 
and convulsions in severe withdrawal. 

 

 



 

Barbiturates 
Thiopental, Phenobarbital, Thiamylal, Methohexital, Amobarbital, Pentobarbital, and Secobarbital 

Mechanism of 
action 

Uses Side effects 

also bind to the α 
subunits of the 
GABAA receptor. 
They increase the 
length of time 
that the chlorine 
channel is open 
when acted upon 
by GABA. 
Barbiturates 
increase the 
chloride 
conductance of 
the GABAA 
receptor by 
facilitating the 
action of GABA. 
They also have 
direct GABA-like 
effects. 

✓ Barbiturates have a 
low therapeutic 
index, so overdose 
(accidental or 
deliberate) is a 
problem with these 
agents. 

✓ These agents induce 
cytochrome P-450 
microsomal enzyme 
activity, which 
increases the rate of 
their own metabolism, 
as well as other drugs 
metabolized by this 
system. 

✓ They also induce δ-
aminolaevulinic acid 
(δ-ALA) synthetase, 
the rate limiting step 
in heme biosynthesis. 
Thus, barbiturates are 
contraindicated in 
patients with acute 
intermittent 
porphyria, porphyria 
variegate, or a 
positive family history 
of these porphyrias. 

 

 

• Incoordination, 
dizziness, 
drowsiness, and 
decreased 
cognitive 
function occur 
with intensity 
proportional to 
potency and 
dose. 

• Fatal overdose 
may occur by 
suppression of 
the neurogenic 
and hypoxic drive 
for respiration. 

 

Note: Benzodiazepines have a higher therapeutic index than barbiturates. This is because benzodiazepines act by 

facilitating the effects of endogenous GABA, whereas barbiturates facilitate the effects of endogenous GABA and have 

direct GABA-like effects, thus producing more CNS depression. 
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