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Hypnotic Effect of Propofol and 
Hypothalamic Nuclei: Are We Barking 
Up the Right Neurocircuitry?

To the Editor

About a decade ago, experimental data from the 
Franks group suggested that the arousal-promoting 
histaminergic neurons of the hypothalamic tuber-

omammillary nucleus (TMN) may be a site through which 
γ-aminobutyric acid (GABA)ergic anesthetics such as pro-
pofol or pentobarbital mediate their sedative/hypnotic 
effects.1 It was also noted that in contrast to conventional 
GABAA receptor agonists, when propofol or pentobarbital 
were microinjected into the mouse TMN, they only caused 
marked sedation but failed to cause the loss of righting 
reflex (hypnosis).1 Therefore, it was hypothesized that the 
concomitant release of GABA may be required for these 
drugs to directly inhibit the TMN and to cause a full-blown 
hypnotic effect.

In the TMN, GABA is released from the axonal termi-
nals originating from the ventrolateral preoptic nucleus 

Future studies examining contributing factors (such as 
financial stressors) as well as potential interventions to 
minimize resident burnout in anesthesiology trainees are 
needed.7 
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(VLPO), another hypothalamic structure activation of 
which causes a transition from arousal to sleep.2 Recently, 
Liu et al.3 provide evidence that supports the above-men-
tioned hypothesis, that is, the-necessity for the concomi-
tant release of GABA and show, at the neurocircuitry level, 
the mechanism by which propofol administered in the 
nanomolar range can increase the output of GABA from 
the VLPO to the TMN and presumably cause sedation/
hypnosis. However, the authors do not mention more 
recent data from the Franks group obtained in conditional 
knockout mice whose GABAA receptors on the TMN his-
taminergic neurons were genetically inactivated.4 At the 
cellular level, the TMN neurons in these mice became 
insensitive to propofol, whereas at the whole-animal level, 
the ability of propofol to produce sedation and hypnosis 
was unaffected.4 Also, although the arousal-promoting 
histaminergic TMN neurons in conditional knockout mice 
became more excitable as a result of the removal of syn-
aptic GABAA receptors, this did not result in the develop-
ment of resistance to propofol.4 Thus, it was clearly shown 
that the inhibition of the TMN histaminergic neurons is 
not necessary and is just coincident with the effects of pro-
pofol. In addition, further evidence obtained in the TMN-
lesioned rats also argues against a role of the TMN in 
mediating the hypnotic effects of propofol and pentobarbi-
tal.5 Given these considerations, we believe that now is the 
time to reevaluate whether further research into the neu-
ronal circuitry converging on the TMN and modulating 
its function is really warranted in terms of improving our 
understanding of the mechanisms of propofol anesthesia. 
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