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Introduction

• Drugs acting in the central nervous system (CNS) include 
medications used to treat a wide range of neurologic and 
psychiatric conditions as well as drugs that relieve pain, 
suppress nausea, and reduce fever.

• Drugs with CNS effects act on specific receptors that modulate 
synaptic transmission.





Neurotransmission in the CNS

• Most drugs that act on the central nervous system (CNS) 
appear to do so by changing ion flow through transmembrane
channels of nerve cells.

• Ion flow across the membrane of the neuron alters the 
postsynaptic potential, producing either depolarization (EPSP) 
or hyperpolarization (IPSP) of the postsynaptic membrane, 
depending on the specific ions that move and the direction of 
their movement.
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Excitatory postsynaptic potential 
(EPSP)

• Excitatory postsynaptic potentials (EPSPs) 
are usually generated by the opening of 
sodium or calcium channels. 

• In some synapses, similar depolarizing 
potentials result from the closing of 
potassium channels. 



Inhibitory postsynaptic 
potential (IPSP)

• Inhibitory postsynaptic potentials (IPSPs) are 
usually generated by the opening of potassium 
or chloride channels (efflux of K+ or influx of Cl-, 
respectively).



Combined effects of the EPSP and IPSP

• The overall resultant postsynaptic potential is due to the 
summation of the individual actions of the various 
neurotransmitters on the neuron.



Transmitters at central synapses

1. Acetylcholine (+/-)
2. Dopamine (-)
3. γ-Aminobutyric acid (GABA) (-)
4. Glutamate (+/-)
5. Glycine (-)
6. 5-hydroxytryptamine (Serotonine) (-/+)
7. Opioid peptides (-)



Sites of drug action in CNS
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Terms to know…

• What is anxiety?
• Anxiety is a state characterized by 

psychological symptoms, and often 
accompanied by physical symptoms 
such as fatigue, dizziness, vague 
pains, palpitations, headache, 
irritability and indigestion.



Basic Pharmacology of Sedative-
Hypnotic Drugs

• An effective sedative (anxiolytic) agent should reduce anxiety 
and exert a calming effect.

• A hypnotic drug should produce drowsiness and encourage 
the onset and maintenance of a state of sleep. 

• Hypnotic effects involve more pronounced depression of the 
central nervous system than sedation, and this can be 
achieved with many drugs in this class simply by increasing 
the dose.






