
Pharm-03B3 & Pharm-01A10 Outline GABA's role as a neurotransmitter and 
indicate how its actions may be modified by pharmacological agents. 63%, 53% 
 
GABA = γ-aminobutyric acid 
Important inhibitory neurotransmitter 
 
Synthesis and metabolism 
Glutamate ! L-glutamic acid decarboxylase (vitamin B6 cofactor) ! GABA 
 
GABA ! GABA transaminase (various pathways, vitamin B6 cofactor) ! glutamate 
or succinate 
 
GABA receptors 
Two main types of GABA receptors – GABAA and GABAB 
 
GABAAR is a postsynaptic ionotropic receptor – found throughout CNS 

 
5 subunits – typically α, α, β, β, γ with central Cl– channel (above) 
Activation ! Cl– influx ! cell hyperpolarisation ! inhibitory signals 
Binding sites for GABA at a/b junction 
Binding site for benzodiazepines at a/g junction ! ↑affinity of GABA binding site 
for GABA (i.e. BZD action requires GABA) 
 
Agonist = GABA 
Antagonist = bicuculline (plant alkaloid) 
 
Positive allosteric modulators 
Barbiturates ! bind to specific binding sites (distinct from GABA and distinct from 
BZD) ! at low doses require GABA for action, high doses directly activate 
GABAAR 
Propofol ! direct stimulation of GABAAR 
Benzodiazepines ! binds BZD receptor to ↑ affinity of GABAAR for GABA 
Alcohol, volatile anaesthetic, etomidate ! exact mechanism unknown 
 
Negative allosteric modulator 
Flumazenil ! competitive antagonist at the BZD receptor with minimal intrinsic 
activity 
 
GABABR – presynaptic metabotropic receptor (GPCR) ! ↑K+ conductance ! 
hyperpolarisation ! prevents Na and Ca channels from opening ! inhibitory effects 
 
Present throughout CNS and autonomic PNS 
 



Agonist = GABA 
Baclofen – used as muscle relaxant in spasticity 
GHB (γ-hydroxybutyrate) – weak agonist 
 
GABACR – expression especially in retina 
Ligand gated Cl– ion channel 
Not modulated by barbiturates and benzodiazepines 
 
Examiner’s comments 
2003 
63% of candidates passed this question but there were no outstanding answers. 
The answer should have recognised the importance of GABA as a major inhibitory 
neurotransmitter, and given a description of the distribution and function of GABA 
and its receptors. Many candidates failed to mention that there were different GABA 
receptors. A brief description of the neurophysiology of the GABA receptors would 
have facilitated the subsequent description of how different agents modify the action 
of GABA at different sites or by different mechanisms. Many answers did not clearly 
distinguish the effect of benzodiazepines from that of barbiturates on the GABA 
receptor. A list of drugs acting on the GABA receptor would not receive credit if the 
direction of effect was not indicated. only a few answers mentioned non-anaesthetic 
drugs that affected GABA. 
 
2001 
53% of candidates passed this question. 
The major points expected in the answer were mention of: 

" the distribution and function of GABA as a major inhibitory neurotransmitter 
" the distribution and function of GABAA, GABAB (and GABA nonA, nonB) 

receptors 
" GABAA is predominantly a postsynaptic ligand gated chloride ion channel. 

Binding of the GABAA receptor increases chloride flux and hyperpolarises 
the cell. 

" Drugs that influence GABAA receptor function include the benzodiazepines, 
barbiturates, propofol, etomidate, steroidal anaesthetics, ethanol, and possibly 
volatile anaesthetic agents. 

" GABAB is a G-protein coupled receptor influencing calcium ion and 
potassium ion fluxes Baclofen is the best known agonist at GABAB 

 


