
Replacement of 
animals in research 
will never be possible 

SIR — Your Editorial ‘Call to 
action’ (Nature 456, 281–282; 
2008), concerning the draft of 
the new European directive on 
the use of animals in scientific 
research, correctly points out 
the risk of severely limiting the 
use of non-human primates 
in invasive studies of brain 
function. Performing such 
experiments requires humane 
treatment of animals and painless 
experimental procedures. This 
‘refinement’ of procedure is the 
first of the 3Rs, the philosophy 
underlying the European Union 
(EU) directive. During the past 20 
years, technical improvements 
have significantly reduced both 
the time and the number of 
animals used in a project, while 
increasing the data yield. Thus, 
the second of the 3Rs, ‘reduction’, 
is already firmly established. 

What needs to be clearly 
appreciated is that ‘replacement’ 
(the third R) of this type of 
research will never be possible. 
The current draft of the EU 
directive, in confining the use 
of non-human primates as far 
as possible to projects aimed at 
understanding life-threatening 
diseases, takes a direction that 
is both incorrect and illusory, 
towards a future ban that it 
considers desirable. As stated in 
your Editorial, this is a real threat. 
We must combat it with strength 
and without compromise. A ban 
could be justified only if and when 
all brain function is understood, 
and if no further challenge is 
posed to neuroscience by the 
evolution of modern societies 
and their pathologies. Obviously, 
neither of these conditions will 
ever be realized. 

From my privileged observatory 
as chair of the Programme of 
European Neuroscience Schools 
(http://fens.mdc-berlin.de/pens), 
I can testify to the increasing 
interest among the younger 
generation in the integrative 
study of brain function. At the 

same time, I stress the dramatic 
negative consequences that a 
severe limitation or ban on the 
use of non-human primates will 
have on education, in a discipline 
that currently places Europe at the 
forefront of modern research in 
neuroscience. 

Behavioural studies have 
the power to shed light on 
some of the most common 
neurological syndromes that 
affect our societies. They have 
already provided encouraging 
first answers about Parkinson’s 
disease and the principles 
underlying neural prosthetics 
and brain–machine interface 
devices, among other examples. 
The enforced abandonment of 
research on great apes has phased 
out experimental studies on, for 
example, brain evolution, malaria, 
hepatitis C and respiratory 
syncytial virus infection. 
Prohibiting studies on primates 
will confine Europe to the 
periphery of the neuroscience and 
biomedical arena, with negative 
consequences for the quality of 
life of future generations. 
Roberto Caminiti Department of 
Physiology and Pharmacology, 
Sapienza University of Rome, Piazzale 
Aldo Moro 5, 00185 Rome, Italy

Western prosperity 
is based on resources 
that are running out
SIR — In response to the lack 
of a flagship achievement 
by economics, as noted by 
Jean-Philippe Bouchaud in 
his Essay ‘Economics needs a 
scientific revolution’ (Nature 
455, 1181; 2008), Jesper Stage 
proposes in Correspondence 
that the prosperity of western 
societies is one such achievement 
(‘Speaking up for economic-
sciences modelling’ Nature 
456, 570; 2008). However, 
this prosperity is mainly based 
on the use of non-renewable 
resources and therefore is 
probably spurious. 

Several hundred million 
years were needed to form 

the fossil energy that will be 
exhausted during a few hundred 
years. This is roughly equivalent to 
spending all one’s annual income 
during the first 30 seconds of a 
year. In particular, the frenzy to 
automate processes in order to 
increase competitiveness leads 
to rapid exhaustion of available 
resources, for example through 
over-fishing or degradation 
of soils. 

All current growth-based 
economic models imply massive 
use of non-renewable resources 
and environmental degradation. 
These models are not sustainable, 
even in the short term. 

As early as 160 years ago, 
John Stuart Mill affirmed that 
“the richest and most prosperous 
countries would very soon attain 
the stationary state” (Principles of 
Political Economy Longmans, 
1848). In contrast to that time, 
when resources were being used 
up at a rate that was several 
orders of magnitude slower than 
today, a phase of economic 
degrowth is necessary before a 
stationary state can be reached. 
It would be a major achievement 
of economics to achieve such a 
degrowth without social and 
political disasters.
Hervé Philippe Département de 
Biochimie, Université de Montréal, 
2900 Edouard Montpetit, 
H3C 3J7 Montréal, Québec, Canada 
e-mail: herve.philippe@umontreal.ca

‘Subspecies’ and 
‘race’ should not be 
used as synonyms 
SIR — Your News Feature 
‘Disputed definition’ looks at the 
pitfalls of discussing race with 
regard to humans (Nature 455, 
1025–1026; 2008). Social norms 
now effectively prohibit, with good 
cause, the assumption that there 
are biological distinctions among 
human races. Thankfully, too, the 
heyday of eugenics has long since 
passed. 

You do not mention, however, 
that the term ‘race’ is often treated 
as a synonym for the taxonomic 

rank of subspecies (for example, 
see E. Mayr Principles of Systematic 
Zoology 44, McGraw-Hill, 1969). 
An unwitting reader might infer 
that the term ‘subspecies’ is 
equally problematic and should 
therefore be equally eschewed. 
Some, indeed, would argue as 
much (for example, E. O. Wilson 
and W. L. Brown Syst. Zool. 2, 
97–111; 1953; and R. M. Zink Proc. 
R. Soc. B 271, 561–564; 2004). 

However, ‘subspecies’ remains 
a useful taxonomic division that 
enriches our understanding of 
evolution and biogeography. It 
provides a handle for identifiable 
units of geographic variation and, 
therefore, frequently acts as 
impetus for investigations into the 
evolution of particular species. 

Subspecies can be defined 
as “a collection of populations 
occupying a distinct breeding 
range and diagnosably distinct 
from other such populations” 
(M. A. Patten and P. Unitt Auk 
119, 26–35; 2002), representing 
a level of biological organization 
below that of species. This 
definition is not arbitrary, as 
there are clear ways of describing 
a subspecies objectively. 

Given the problems associated 
with the term ‘race’, conflating 
‘race’ and ‘subspecies’ is 
potentially misleading and 
unnecessarily undermines the 
proper definition of subspecies. 
So stop the common practice 
of using ‘race’ as a synonym for 
‘subspecies’ (as, for example, 
in Field Guide to the Birds of North 
America National Geographic, 5th 
edn, 2006). Let us relegate that 
murky term for use by sociologists 
and politicians enamoured of 
purported differences among 
humans. 
Michael A. Patten Oklahoma Biological 
Survey, University of Oklahoma, 
Norman, Oklahoma 73019, USA 
e-mail: mpatten@ou.edu 

Contributions may be submitted 
to correspondence@nature.com; 
please see the Guide to Authors 
at http://tinyurl.com/373jsv. 
Comments and debate are also 
welcomed at http://blogs.nature.
com/nautilus.

NATURE|Vol 457|8 January 2009

147

CORRESPONDENCE

OPINION

© 2009 Macmillan Publishers Limited. All rights reserved



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


