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As elimination
of TREK1
induces an
antidepressant-
like phenotype,
novel TREK1
blockers

could have
antidepressant
effects.
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ProTREKtion against depression

Serotonergic neurotransmission

is involved in both the patho-
physiology of depression and the
effects of antidepressants such

as selective serotonin-reuptake
inhibitors (SSRIs), but the underly-
ing molecular mechanisms are
poorly understood. Writing in
Nature Neuroscience, Lazdunski
and colleagues show that knockout
of the potassium channel TREKI,
which is regulated by serotonin
and also inhibited by some SSRIs,
has antidepressant effects, and so
could be a potential target for novel
antidepressants.

Several lines of evidence point to
arole for TREK1 in serotonin func-
tion. TREK1 is a two-pore domain
potassium ion channel and a mem-
ber of a distinct class of ion channels
involved in setting the resting

potential and regulating the overall
excitability of individual neurons.
The TREKI ion channel is regulated
by G-protein-coupled receptors
including several types of serotonin
receptor, is homologous with other
ion channels controlled by serotonin
and is expressed in areas of the brain
believed to mediate cognitive aspects
of depression.

To explore the function of TREK1,
the authors studied TREK1-deficient
mice in a battery of behavioural
models that have been shown to be
useful in predicting the antidepres-
sant activity of drugs. In all the mod-
els, mice lacking TREK1 were more
resistant to developing symptoms
linked to depression than were wild-
type mice. Moreover, the behaviour
of TREK1-deficient mice closely
resembled that of wild-type mice that
had been treated with SSRIs.

Electrophysiological tests of
serotonin-responsive neurons in
the brain showed that, compared
with wild-type neurons, the neurons
of TREK1-deficient mice had an
increased level of activation, as if they
had been chronically treated with an
antidepressant. Consistent with the
involvement of serotonin, depletion
of the neurotransmitter using a com-
bination of agents to block its synthe-
sis, reuptake and recycling reversed
the depression-resistant phenotype of
TREKI1-deficient mice.

Mice lacking the related potas-
sium ion channel TRAAK did not

show an antidepressant phenotype

in animal models, displayed normal
serotonin transmission and remained
sensitive to treatment with antide-
pressants, suggesting that the effects
observed following TREKI deletion
are not a general property of this class
of ion channel.

As elimination of TREK1 induces
an antidepressant-like phenotype,
novel TREK1 blockers could have
antidepressant effects. Indeed, fluox-
etine and other SSRIs partially inhibit
TREKI at brain concentrations that
are comparable to those achieved
following clinical dosing in humans,
suggesting that the action of these
drugs might be mediated in part
through TREKI. The role of TREK1
in processes such as neuroprotection
raises concerns about potential side
effects, but it might offer an opportu-
nity to develop drugs that are effica-
cious in the considerable proportion
of patients who are unresponsive to
current therapies.

Edward Wawrzynczak

ORIGINAL RESEARCH PAPER Heurteaux, C.
etal. Deletion of the background potassium
channel TREK-1 results in a depression-resistant
phenotype. Nature Neurosci. 9, 1134-1141 (2006)
FURTHER READING Kennard, L. E. etal.
Inhibition of the human two-pore domain
potassium channel, TREK-1, by fluoxetine and its
metabolite norfluoxetine. Br. . Pharmacol. 144,
821-829(2005) | Wong, M.-L. & Licinio, J. From
monoamines to genomic targets: a paradigm shift
for drug discovery in depression. Nature Rev. Drug
Discov. 3,136-151 (2004)

NATURE REVIEWS | DRUG DISCOVERY

VOLUME 5 ‘ OCTOBER 2006



	ProTREKtion against depression
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


