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Repeated exposure to drugs of abuse 
such as amphetamine, cocaine and 
nicotine can lead to long-lasting 
changes in the strength of synaptic 
transmission in mesocorticolimbic 
regions of the brain. Using new syn-
thetic peptide inhibitors of a specific 
type of synaptic plasticity — the long-
term depression (LTD) of excitatory 
neurotransmission — Brebner, Wong 
and colleagues identify molecular 
components of a neural adaptation 
that might underlie drug craving in 
addicts.

The drug-induced behavioural 
sensitization of motor activity — in 
which a long-lasting increase in 
the locomotor stimulatory effects 
of a drug of abuse is seen after 
repeated administration — is used 
to model some of the core features 
of addiction and the development 
of drug-induced psychosis. Changes 
in synaptic strength in the ventral 
tegmental area (VTA) are associated 
with the induction of behavioural 

sensitization, whereas synaptic 
plasticity in the nucleus accumbens 
(NAc), which receives dopaminergic 
projections from the VTA, seems 
to be responsible for its long-term 
expression.

In particular, enhanced LTD of 
glutamatergic transmission in the 
NAc has been identified as a neural 
correlate of behavioural sensitization 
to cocaine. Now Brebner et al. take an 
important step further by providing 
insights into the molecular mecha-
nisms that underlie NAc LTD and the 
expression of behavioural sensitiza-
tion to amphetamine.

To find out whether facilitated 
endocytosis of postsynaptic AMPA 
(α-amino-3-hydroxy-5-methyl-4-
isoxazole propionic acid) receptors 
contributes to LTD in the NAc, as 
it does in the hippocampus, the 
researchers recorded excitatory 
postsynaptic currents evoked by the 
stimulation of cortical glutamatergic 
inputs to medium spiny neurons 
in the shell region of the NAc. A 
dynamin-derived synthetic peptide 
that inhibits clathrin-mediated endo-
cytosis (by blocking the recruitment 
of dynamin to clathrin-coated pits) 
prevented the expression of LTD, 
as did a synthetic peptide derived 
from the AMPA receptor subunit 
GluR2, which specifically blocked the 

regulated endocytosis of AMPA-type 
glutamate receptors.

The researchers then used a 
membrane-permeant form of GluR2 
peptide to target NAc LTD in freely 
moving rats. The peptide blocked the 
expression of amphetamine-induced 
behavioural sensitization, raising 
the interesting question of whether 
GluR2-dependent AMPA recep-
tor endocytosis is involved in the 
intensification of drug craving seen 
in human addicts with repeated drug 
exposure.

This study highlights the value of 
peptides that specifically disrupt the 
final step in the expression of synap-
tic plasticity in studying the neural 
correlates of behavioural sensitiza-
tion. The researchers propose that 
such peptides could also provide a 
basis for the development of drugs to 
treat the maladaptive neural adapta-
tions associated with drug addiction.

Rebecca Craven

ORIGINAL RESEARCH PAPER Brebner, K. et al. 
Nucleus accumbens long-term depression and 
the expression of behavioral sensitization. 
Science 310, 1340–1343 (2005)
FURTHER READING Thomas, M. J. et al. Long-
term depression in the nucleus accumbens: a 
neural correlate of behavioral sensitization to 
cocaine. Nature Neurosci. 4, 1217–1223 (2001) | 
Hyman, S. E. & Malenka, R. C. Addiction and the 
brain: the neurobiology of compulsion and its 
persistence. Nature Rev. Neurosci. 2, 695–703 
(2001)

 A D D I C T I O N

Targeting neural correlates of addiction

R E S E A R C H  H I G H L I G H T S

NATURE REVIEWS | NEUROSCIENCE  VOLUME 7 | JANUARY 2006 | 1


	Targeting neural correlates of addiction
	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


