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GLIA

Neurons and glia in close contact

Purkinje cells labelled with anti-calbindin
(blue), NG2* cells labelled with anti-NG2
antibodies (green), and a climbing fibre
labelled with Alexa-488 dextran (red) in the
rat cerebellar cortex. Image courtesy of

S. C. Lin, H. Nishiyama and D. E. Bergles,
Department of Neuroscience, Johns
Hopkins University School of Medicine,
Baltimore, USA.

Climbing fibres (CFs) from the
inferior olive, one of the two main
inputs to the cerebellum, make
direct synaptic contacts with the
cerebellum’s output neurons,
Purkinje cells. A new study shows
that CFs also form conventional
glutamatergic synapses with a
population of glia in the cerebel-
lar cortex. These glial cells, which
express the proteoglycan NG2,
might have an important part to
play in the control of cerebellar
function by CF inputs.
NG2-expressing (NG2*) glia
are oligodendrocyte precursor
cells that are found throughout the
developing and mature CNS. In
the cerebellar cortex, they extend
many processes around Purkinje
cell dendrites. Like Bergmann

glia, which ensheath excitatory
synapses on Purkinje cells, NG2*
cells express ionotropic glutamate
receptors. But whereas Bergmann
glia express uptake sites for gluta-
mate and can, therefore, limit the
spread of this neurotransmitter,
NG2* cells do not express gluta-
mate transporters. What is the role
of NG2* cells in the cerebellum?
Lin and colleagues made
whole-cell recordings from NG2*
cells in mouse cerebellar slices.
These non-excitable cells res-
ponded to CF stimulation with a
transient inward current mediated
by calcium-permeable AMPA
(a-amino-3-hydroxy-5-methyl-
4-isoxazole propionic acid)
receptors. The response seemed
to be due to glutamate release at

a conventional synapse rather
than ectopic release, having rapid
rise and decay kinetics and being
remarkably stable with repeated
stimulation. Paired recordings
of Purkinje cells and NG2* cells
showed that one CF can provide
input to both cell types; however,
unlike Purkinje cells, NG2* cells
were found to receive input from
more than one CE.

In an electron microscopic
analysis, conventional synaptic
junctions were seen between CFs
and the processes of physiologically
characterized NG2* cells. Synapses
on NG2* cells were not wrapped by
Bergmann glia, but the processes
of NG2* cells were found in direct
apposition with Bergmann glial
lamellae.

PAIN

Great expectations

Placebos have been shown to relieve

pain — a phenomenon known as placebo
analgesia. A new study by Petrovic and
colleagues has found that placebos can
also affect emotion, alleviating the impact
of unpleasant experiences.

Placebo analgesia and reward processing
have similar characteristics: both involve
anticipation of a positive outcome and
are highly dependent on expectation.

The authors conjectured that as emotion
is closely associated with reward, it might
also be affected by placebos. To test this,
they used the so-called ‘expectation
manipulation’ paradigm, in which a
treatment expectation was induced in
participants one day before the test day,
using drugs that have well-established
specific effects on emotion (that is,
anxiolytic drugs and their blockers).

On day 1, participants were asked to
rate the unpleasantness of neutral and
disturbing pictures that were shown to
them with or without the administration
of an anxiolytic drug and its blocker.

They were told in advance about the
possible effect of the drug and its blockers
on their perception of unpleasantness.

As expected, the anxiolytic drug reduced
the participants’ perceived unpleasantness
of the disturbing pictures, an effect that
was reversed by administration of the
drug’s blocker. Neither the drug nor its
blocker affected ratings of the neutral
pictures.

On day 2, participants were told that the
same treatments would be applied while
their brains were scanned with functional
MRI (fMRI). However, they were, in
fact, treated with saline instead. The
unpleasantness ratings of the disturbing
pictures under the placebo condition
(in which participants thought they had
received the anxiolytic drug) were reduced
by 29% compared with ratings under the
control condition (in which participants
thought they had received the drug
followed by its blocker).

Interestingly, like placebo analgesia, the
rostral anterior cingulate cortex (rACC)

and the lateral orbitofrontal cortex (10bfc)
— regions of the brain that are important
in reward expectation — were activated by
the emotional placebo. The increase

in the activity of the rACC, but not that

of the 10bfc, correlated with the decrease
in unpleasantness ratings of the pictures
after the placebo treatment. In other
words, the participants who reported

the largest placebo response also

showed the most extensive rACC
activation.

These findings indicate that placebo
analgesia — or the placebo effect in
general — might be a special form of
reward processing. This could shed new
light on the evolutionary advantages
of this powerful and fascinating
phenomenon.

Jane Qiu

&) References and links

ORIGINAL RESEARCH PAPER Petrovic, P. et al. Placebo in
emotional processing — induced expectations of anxiety
relief activate a generalized modulatory network. Neuron
46,957-969 (2005)

FURTHER READING Colloca, L. & Benedetti, F. Placebos and
painkillers: is mind as real as matter? Nature Rev. Neurosci. 6,
545-552 (2005) | Vogt, B. Pain and emotion interactions in
subregions of the cingulate cortex. Nature Rev. Neurosci.
6,533-544 (2005)

INGVAR’S WEB SITE
http://www.cns.ki.se/en/research/martin_ingvar/martin_
ingvar/

588 | AUGUST 2005 | VOLUME 6

www.nature.com/reviews/neuro



	Great expectations
	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




