
Lecture 22 – Introduction to CNS Pharmacology   

➢ Features of synaptic neurotransmission  

➢ Common mechanisms of drug action in the CNS  

➢ CNS specific issues  

➢ Complexity  

➢ Be aware of the complexity of neuronal functional 

regulation in the CNS.  

➢ Understand the concept of post- and pre- junctional 

receptor expression and implications of this to neuronal 

activity.  

➢ Name key CNS neurotransmitters and describe their 

receptors.  

➢ Describe, using examples, the major sites where drugs act 

to modulate synaptic neurotransmission and consequent 

CNS function.  

➢ Understand that modulation secondary to the primary 

target of drug action may be important for therapeutic 

benefit.  

➢ Understand the importance of the blood-brain barrier to 

drug access to the CNS.  

Neurotransmission in the Periphery  

✓ Two chemical transmitters of major importance in the 

Peripheral Nervous System:  

 Acetylcholine (ACh)  

 Noradrenaline (NA) 

Features of Neurotransmission  

 

Some Terminology  

 

Synaptic input to neurone 

✓ Many synapses play a role in activated or inhibiting this 

neurone 

✓ Each neuron has thousands of others synapsing onto it 

✓ Balance of negative and positive signals to determine 

activity  

 

Neuromuscular junction vs CNS synapse 

 

 

Action potential in pre-synaptic neuron in CNS doesn’t mean 

you get action potential in post-synaptic neuron. It depends on 

the integration of thousands and thousands of neurons. You 

just get a small change in membrane potential which may not 
be enough to fire action potential. Very complex in CNS. 

Neurotransmitters in the CNS (don’t req remember)  

There’s about 40 which all have variable function.  

 

Receptors for Neurotransmitters in the CNS and subtypes 

✓ Acetylcholine:  

 Muscarinic: M1, M2, M3, M4, M5  

 Nicotinic: N1, N2, N3, N4, N5, N6, N7, N8, N9, N10  

✓ Noradrenaline:  α1, α2, α3, β1, β2, β3 

Adrenaline:  



✓ Dopamine: D1, D2, D3, D4, D5  

✓ Serotonin 

 5-HT1A, 5-HT1B, 5-HT1C, 5-HT1D, 5-HT1E, 5-HT2A, 5-HT2B, 

5-HT2C, 5-HT3, 5-HT4, 5-HT5A, 5-HT5B, 5-HT6, 5-HT7  

✓ GABA 

 GABAA, GABAB  

Subtypes can be differentially distributed in the brain. Different 

regions have different types controlling different physiological 

process. Important to understand which receptor subtype is 
important in different diseases.  

Post- and Pre-Junctional receptors  

✓ Pre-junctional receptors  

✓ ‘Autoreceptors’- same 

neurotransmitter as released  

✓ ‘Heteroreceptor’- different 

neurotransmitter to released  

✓ Can inhibit or enhance transmitter 

release can be drug targets 

✓ Also occurs in the peripheral nervous system  

✓ NB: not the same as reuptake. This occurs through a 

carrier molecule, not a transporter.  

Receptor Families in the CNS 

Rc subtypes in PNS is the same as in the CNS. CNS is 

predominantly with ion channels. 

 

Mechanisms Regulating Ion Channel Function  

 

A) Voltage-gated ion channels have change in membrane 

potential leads to conformation change of rc, which 

increases/decreases permeability to ion. Eg. Ca channel 

B) Ligand-gated ion channel where ligand binds to channel 

and gets conformation change allowing entry/outflux of 

ion. Eg. GABA a 

C) G protein is activated following binding of ligand to GPCR 

which alters ion channel.  

D) Causes activation of enzyme which generates a second 

messenger eg. cAMP, which can alter ion channel.  

Fast and slow neurotransmitters  

✓ Fast transmitters (ms scale) 

 Ligand-gated ion channels  

▪ Excitatory and inhibitory potentials  

• Na+ channel and action potential 

generation  

• Cl- channel and inhibition of activity  

✓ Slow transmitters  

 G-coupled receptors (takes secs) 

▪ Subunit (α/βγ) modulation of ion channel or 

enzyme activity  

• Action potential initiation  

• Transmitter release  

• Imp for baseline potential of cell 

✓ Neurons receive and integrate signals from multiple 

neurons before transmitting 

Excitatory and inhibitory transmitters 

 
 
✓ A synapse can be excitatory or inhibitory NOT both  

✓ Some neurotransmitters are excitatory (ACh, Glutamate) 

or inhibitory (glycine, GABA)  

✓ Some neurotransmitters can be excitatory AND inhibitory 

(serotonin)  

- Depends on which receptors are present 

Regulation of neuronal function by excitatory transmitters 

 

A patch clamp has microelectrode that can measure the 

potential within a neuron. This neuron has input from 

glutamate (excitatory) and also receiving input from GABA 

(inhibitory). Glutamate can bind to the rc on the neuron to get 


