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Another role for leptin?

Depression and obesity are both
serious and expensive health
problems worldwide. Now,
imbalances in one hormone — leptin
— have been implicated in both.
Leptin’s effect on body weight
regulation has already been well
documented; recent research from
The University of Texas, USA, has
shown that it can also attenuate
depression-like behaviour in rats.

Lu and colleagues found significant
reductions in plasma leptin levels in
rats that had undergone chronic
unpredictable stress or chronic social
defeat. Rats in the former group also
showed a concomitant increase in
corticosterone, the human equivalent
of cortisol, elevations of which are
often seen in human patients with
depression. When leptin was
administered to the chronically
stressed rats, it attenuated the
hedonic deficit that is associated with
chronic stress. However, no effect was
seen in non-stressed rats.

The authors then used the forced
swim test, which measures ‘despair’
behaviour — characterized by

cessation of escape behaviours such as
climbing and swimming —and is
commonly used to investigate the
efficacy of antidepressant drugs. They
found that, in rats subjected to this
test, systemic administration of leptin
diminished immobility in a dose-
dependent manner and increased
swimming times — in short, it
decreased despair behaviour. The
positive control, desipramine (a
tricyclic antidepressant that
selectively inhibits the reuptake of
noradrenaline), also reduced rats’
immobility in this test, but resulted in
increased climbing rather than
swimming, indicating that leptin has a
different mode of action from the
noradrenaline reuptake inhibitors.

Lu and co-workers went on to use
in situ hybridization to investigate
whether the altered behaviour seen in
the forced swim test after leptin
administration was accompanied by
changes in brain activation. Measuring
c-fos mRNA expression, they found
increased activity in areas of the
hippocampus that included CA1, CA3
and the dentate gyrus, and in the

amygdala — most notably in the
basolateral nucleus. This suggests that
particular limbic structures could be
responsible for leptin’s effects in this
test. Intrahippocampal infusion of
leptin during forced swimming
produced similar results to systemic
administration, indicating that the
hippocampus is crucial in meditating
leptin’s antidepressant-like effects.
Meanwhile, intrahypothalamic leptin
infusion did not affect behaviour in
the forced swim test, indicating that
its antidepressant effect is not
connected to its role in energy
homeostasis.

At present, whether leptin is
involved in human depression, and
the validity of animal models of
depression are both controversial.
However, these findings are
encouraging, and might pave the way
for new antidepressant treatments.

Sarah Archibald

ORIGINAL RESEARCH PAPER Lu, X.-Y. et al.
Leptin: a potential novel antidepressant. Proc.
NatlAcad. Sci. USA 103, 1593-1598 (2006)
FURTHER READING Berton, O. & Nestler, E. J.
New approaches to antidepressant drug
discovery: beyond monoamines. Nature Rev.
Neurosci. 7,137-151 (2006)

NATURE REVIEWS | NEUROSCIENCE

VOLUME 7 [ MARCH 2006 |1



	Another role for leptin?
	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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo 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
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /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


