
1994 Briefly describe the possible mechanism of action of general anaesthetics 
 
General anaesthesia definition 
 
No consensus in definition 
 
Reversible drug induced state of unconsciousness and unresponsiveness to noxious 
stimuli ± loss of reflexes ± muscle relaxation 
 
Proposed Mechanisms of General Anaesthetics 
 
The exact mechanism of action of general anaesthetic agents (volatiles, intravenous, 
etc) is currently not known. There have been many proposed mechanisms. 
 
Volatile Anaesthetics 
 
Classical Lipid Hypotheses 
Observed that there is linear correlation between the oil:gas partition coefficient and 
log potency for volatile anaesthetics agents 
i.e. greater oil:gas partition coefficient ! greater anaesthetic potency 
 
This lead to the Myer-Overton hypothesis, which proposed that VAs act by non-
specific mechanisms to disrupt the lipid bilayer of cell membranes 
 
This is followed by the critical volume hypothesis, which proposed that VAs dissolve 
in the lipid bilayer of cell membranes ! expand lipid matrix ! disrupt 
transmembrane ion channels ! disrupt cellular signalling to produce anaesthesia 
 
The classical lipid hypotheses could not explain: 
(1) stereoselectivity: (L)-isoflurane is approximately 60% more potent than (D)-
isoflurane despite having identical oil:gas partition coefficients 
(2) significant difference between the potency of isoflurane and enflurane (structural 
isomers of each other) despite very similar oil:gas partition coefficients 
(3) homologous alkanes with increasing chain length results in increasing lipid 
solubility but anaesthetic potency reaches a ceiling 
 
Current Lipid Hypothesis 

 
 
VAs dissolve in lipid bilayer of cell membranes ! adopt specific conformation that is 
agent and membrane specific ! lateral membrane pressure ! perturbation of 
membrane proteins ! comformation change ! alter membrane potential and 
membrane protein signal transduction 
 



Current Hypotheses 
Currently, it is believed that VAs interact with membrane proteins via multiple 
mechanisms to produce general anaesthesia: 
(1) GABAA receptor potentiation in brain ! hypnosis 
(2) GABAA receptor potentiation in spinal cord ! immobility 
(3) Decrease excitatory neurotransmitter release in CNS (esp. glutamate)  
(4) Potentiate two-pore K+ channels ! hyperpolarisation 
(5) Inhibit voltage gated Na+ channels ! Na+ channels modulating excitatory 
neurotransmitter release are depressed, axonal Na+ channels less affected. Evidence 
that intravenous lignocaine is MAC sparing. 
(6) Actions at post-synaptic nAChR ! potentiate muscle relaxants 
 
Propofol 
 
Relatively selective modulator of GABAA receptor ! increase duration of GABA 
binding to receptor ! ↑channel open time ! hyperpolarisation ! inhibitory 
Also exerts some activity at inhibitory glycine receptors 
Minimal depressive effects on spinal cord 
 


