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SYNAPTIC PHYSIOLOGY

Please release me

The number of ‘readily releasable’
synaptic vesicles shapes the postsyn-
aptic response to presynaptic action
potentials. However, new data indicate
that vesicles in the readily releasable
pool (RRP) are not always ready and
willing to be released. Reporting in
The Journal of Neuroscience, Moulder
and Mennerick describe a popula-
tion of ‘reluctant’ vesicles that might
increase the range of potential outputs
at some synapses.

The RRP contains the subset of
synaptic vesicles that are on standby
for release, and modulation of RRP
size is a fundamental means by which
synaptic strength can be altered. To
estimate the size of the RRP, a stimu-
lus is typically used to deplete the
pool and the resulting postsynaptic
response is measured. However,
different depletion techniques have
resulted in discrepancies in the RRP
size estimates obtained at some syn-
apses. Do these techniques probe the
same pool of vesicles?

To address this question, Moulder
and Mennerick looked at excitatory
(glutamate-releasing) and inhibi-
tory (GABA (y-aminobutyric acid)-
releasing) neurons in hippocampal
cultures. They made electrophysio-
logical recordings from single cells
that had formed autaptic contacts
— synapses between a neuron and
its own dendrites — and compared
the postsynaptic response to stimu-
lation with hypertonic sucrose or a
high-frequency train of action poten-
tials. In glutamatergic neurons, the
sucrose-depleted RRP was estimated

to contain 12,681 vesicles, whereas
train-evoked responses gave a maxi-
mum estimate of just 1,945 vesicles.
In the case of GABA-releasing
neurons, the authors found no dif-
ference between sucrose and train
estimates of RRP size, which indi-
cates that specific presynaptic or
postsynaptic factors contribute to the
discrepancy seen in glutamatergic
cells. Postsynaptic factors that could
confound estimates of RRP size, such
as glutamate receptor saturation,
accounted for only a small part of
the difference in excitatory neurons.
The authors therefore looked for pre-
synaptic factors that could explain the
discrepancy. They found that longer
trains of action potentials gave RRP
estimates closer to those obtained
using sucrose, and that by increas-
ing Ca** influx during trains, they
could eliminate the discrepancy. RRP
size estimates made with a strong

depolarizing stimulus — high extra-
cellular potassium — matched those
obtained with sucrose.

These findings point to a hetero-
geneous population of releasable
vesicles that can be differentially
released with changing Ca** concen-
trations. The authors comment that
the presence of ‘reluctant’ vesicles in
the RRP might allow greater plastic-
ity at hippocampal glutamatergic
synapses. An interesting question
that remains is whether modulators
of synaptic transmission can make
readily releasable vesicles more or
less reluctant.

Rebecca Craven
&) References and links
ORIGINAL RESEARCH PAPER Motider, K. L. &
Mennerick, S. Reluctant vesicles contribute to the
total readily releasable pool in glutamatergic
hippocampal neurons. J. Neurosci. 25,
3842-3850 (2005)
FURTHER READING Rizzoli, S. O. & Betz, W. J.

Synaptic vesicle pools. Nature Rev. Neurosci. 6,
57-69 (2005)

416 | JUNE 2005 | VOLUME 6

© 2005 Nature Publishing Group

www.nature.com/reviews/neuro



	Please release me
	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




