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Turning to Drosophila for help in resolving
general anesthesia
Bruno van Swinderena,1 and Adam D. Hinesa

A recent study (1) uses Drosophila flies to support a
mechanism for general anesthesia. The authors find a
specific effect on TWIK-related K+ (TREK-1) channels
(a class of potassium leak channels) that results from a
nonspecific effect on cholesterol-rich rafts in neuronal
membranes. Using primarily in vitro assays, the study
shows how this might work: General anesthetics
appear to disrupt lipid raft architecture, causing an
embedded enzyme (phospholipase D [PLD]) to be re-
leased. Increased PLD in the proximity of TREK-1
channels raises the local concentration of phospha-
tidic acid (PA), activating TREK-1 channels and causing
an outflow of potassium, hyperpolarizing the cell. This
could, in principle, contribute to general anesthesia
(2). One way to refute this hypothesis would be to test
a nonanesthetic analog alongside its anesthetic coun-
terpart (3)—both might disrupt lipid rafts. Instead, the
authors switch gears and seek behavioral relevance,
turning to fruit flies for help.

Experiments in animals are what distinguishes a
study on general anesthesia from a study on the
diverse molecular and cellular effects of general
anesthetics, hence the potential value of ending this
work with Drosophila. PLD and TREK-1 work the same
way in flies, so demonstrating behavioral resistance to
general anesthetics in a fly mutant lacking PLD protein
is potentially valuable, as would be evidence of dis-
rupted lipid rafts in intact fly brains exposed to these
drugs. It is unfortunate, however, that making the cru-
cial link to animals and brains does not always seem to
require the same level of scientific rigor as biochemi-
cal and cellular work. In figure 6 of ref. 1, we are shown

a single anesthesia induction experiment on one
drug (chloroform) with no error bars and no sample
sizes, compared to an unnamed wild-type strain; we
are then provided with two images of lipid rafts of
unclear provenance, followed by a single t test
on >16,000 data points extracted from an unstated
number of fly brains of unknown genotype exposed
to an undetermined concentration of chloroform.
Drosophila experiments can add value to a molec-
ular story, but not at the cost of lowered standards.
We invite the authors to redress that standard, in
a letter.

Whether TREK-1 channels play an important role
in general anesthesia, as has been posited before
(2), still remains to be determined. Considering that
synaptic communication is key to how the brain
works, it would not be surprising that a variety of
target mechanisms affect brain function, including
TREK-1 but also other channels (4), and even synap-
tic release mechanisms themselves (5, 6). Alongside
a variety of postsynaptic targets, most notably,
GABA(A) receptors (7), the likely scenario is that
these heterogenous mechanisms together produce
the successive end points we term “general anes-
thesia,” which always need validation in animals or
whole-brain readouts. Which mechanisms are most
relevant to loss of consciousness? Which are most
relevant to loss of responsiveness, or to amnesia, or
to recovery kinetics? These questions can be effec-
tively addressed in Drosophila or other animal mod-
els (8–10), with ideally the same rigor as applied to
in vitro systems.
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