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Aggression is critical to survival, but so is learning when to suppress
aggressive impulses. Is it appropriate to head-butt someone who insults
your sister during a world championship soccer game when a penalty
could cost your team the trophy? Words may provoke, but context
matters. Over normal development, impulsive aggressive tendencies
diminish, reason rules, and strict social rules about aggression become
a guidepost for navigating through adolescence and adulthood.

As the title suggests, Biology of Aggression is heavily weighted toward
understanding the role of biology in aggressive behavior. This timely
volume covers genetics, neurotransmitters, hormones, development,
pharmacology and psychophysiology. Almost all the chapters are up
to date, point out weaknesses in previous investigations and suggest
future directions—a real help to the novice in this area. Of course,
one principal reason that neuroscientists study aggression is to learn

BOOK REVIEW

Structural magnetic resonance imaging and functional positron
emission tomography imaging show that the aggressive population has
high incidence of reduced prefrontal volume and metabolism. Similarly,
aggressive individuals show high rates of neurological abnormality, with
abnormally elevated rates of so-called frontal release signs. The theory
that impairment in prefrontal cortical function occurs in and probably
in part causes certain forms of aggressive behavior is further supported
by clinical studies of brain-damaged subjects. For example, Vietnam
veterans with prefrontal ventromedial brain injuries demonstrate more
aggression after than before their injury. However, not all individuals
with acquired prefrontal ventromedial lesions become aggressive.

Before recognizing the role of prefrontal cortex, researchers attributed
aggression to the amygdala and other structures of the limbic system.
The ‘cold-hearted’ manner of some of the most violent killers suggested
possible abnormalities in how emotions are registered. This hypothesis
has been borne out in part, as the book reports. Chronically aggressive
individuals, both adult and adolescent, show reduced emotional
reactivity, including diminished autonomic responses, as measured
by skin conductance, heart rate changes and contraction of the facial
muscles that cause one to wince when viewing an unpleasant scene. The
most violent offenders—murderers—do not harbor the same implicit
distaste for aggression that normal controls do.

This book clearly argues that pathological aggression is not a
unitary construct but instead posits that there are different forms of
aggression depending on factors ranging from genetic abnormalities,
including polymorphism-biased susceptibility, to variation in levels of
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neurotransmitters, particularly serotonin. Abnormally low serotonin is
found in the cerebrospinal fluid of violent offenders and in the brainstems
of aggressive mice, and serotonin agonists decrease aggressive behavior in
several animal species. In humans, selective serotonin reuptake inhibitors

how to modulate it in humans and perhaps how to cope with it in
=Ye) Other species. This book provides a good yardstick to measure where
@we stand in attaining those goals, while making clear that we are not
= yet able to predict with any useful degree of precision who will be

aggressive and when they will be aggressive.

In humans, aggression comes in many forms: verbal, physical, sexual;
with or without a weapon; impulsive or premeditated. As noted in the
book, a major problem is the absence of a widely acceptable definition
for aggression across different species and adequately validated scales for
kind and severity of aggressive acts. Despite these inherent limitations,
the book articulates some clear findings on the relationships of brain
structure, chemistry, physiology and aggression.

Inappropriate aggression is generally associated with impaired
executive cognitive processes, typically the abilities to resist impulses,
to modulate behavior and to understand the consequences of one’s
behavior. These cognitive processes depend on the prefrontal cortex,
which is impaired in many aggressive individuals. Neuropsychological
tests show impaired executive function in adolescent and adult offenders.

The authors are in the Cognitive Neuroscience Section, National Institute
of Neurological Disorders and Stroke, National Institutes of Health,
10 Center Drive, MSC 1440, Building 10, Room 5C205, Bethesda,
Maryland 20892-1440, USA.

e-mail: grafmanj@ninds.nih.gov

and antipsychotic agents may reduce aggression in some individuals.
Aggression also depends on environmental context (such as scarcity of
resources), social necessity (for status or to defend territory) and gender. Not
surprisingly, males tend to be more physically aggressive than females.

The etiology of neurobiological impairments in the aggressive
population requires further study. The book discusses a number of
proposed causative factors, including genetics, prior head injuries and
physical insults, and substance abuse. These factors certainly can contribute
to impairment, but they are not present in all aggressive subjects, and not
all individuals with head injuries become violent.

Studying the key variables identified in this book may help reduce
aggression and recidivism in the adolescent and adult violent population,
as well as persistent bullying at school. The most common treatment for
aggressive individuals, incarceration, typically does not reduce aggression,
as evidenced by the high rates of repeat offenses following release.

Biology of Aggression has some weaknesses, including redundancies
of definition and description across chapters, an occasional chapter
that seems out of place (for example, on submission) and perhaps a
few chapters that are missing (one on the environmental causes of
aggression would have been welcome), but all in all this book is the
best of the recent group on this topic. |
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ERRATA AND CORRIGENDA

Corrigendum: Selective inhibition of 2-AG hydrolysis enhances
endocannabinoid signaling in hippocampus

Judit K Makara, Marco Mor, Darren Fegley, Szilard I Szabd, Satish Kathuria, Giuseppe Astarita, Andrea Duranti, Andrea Tontini, Giorgio
Tarzia, Silvia Rivara, Tamads F Freund & Daniele Piomelli
Nature Neuroscience 8,1139-1141 (2005); Published online 7 August 2005

Our paper identified 6-methyl-2-p-tolylaminobenzo[d]oxazin-4-one (URB754; Specs) as a monoacylglycerol lipase (MGL) inhibitor that enhances
hippocampal depolarization-induced suppression of inhibition (DSI). However, in subsequent tests of non-commercial URB754, we failed to replicate
these results, suggesting that a bioactive impurity was present in the commercial material. We have identified this impurity as bis(methylthio)mercurane
(Supplementary Results online). Because this compound interacts with multiple targets, we tested another MGL inhibitor, methylarachidonylfluo-
rophosphonate (MAFP), which prolonged DSI (Fig. 1), confirming that monoacylglycerol lipase contributes to the termination of DSI, as others
have reported!. Another generation of endocannabinoid metabolism inhibitors is needed to test this hypothesis further.

Note: Supplementary information is available on the Nature Neuroscience website.
1. Szabo B et al. J. Physiol. (Lond.) 577, 263-280 (2006).

l Control l MAFP Figure 1 Effects of MAFP on DSI in hippocampal

CA1 pyramidal cells. Top, traces from a
representative experiment showing the effects

of vehicle (ethanol, 0.00003%) or MAFP
(Tocris, 45 nM) on the transient reduction of
spontaneous inhibitory postsynaptic potentials
(IPSCs) elicited by a depolarizing stimulus
(arrow). Scale bars, 100 pA, 5 s. Bottom left,
averaged time-course of DSI after administration
of vehicle (solid squares) or MAFP (open
squares). Bottom right, DSI area in the first 30 s
after stimulus application was significantly larger
in MAFP-treated than in control slices.
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Erratum: Reduced sodium current in GABAergic interneurons in a mouse
model of severe myoclonic epilepsy in infancy

Frank H Yu, Massimo Mantegazza, Ruth E Westenbroek, Carol A Robbins, Franck Kalume, Kimberly A Burton, William J Spain,
G Stanley McKnight, Todd Scheuer & William A Catterall
Nature Neuroscience 9,1142-1149 (2006); published online 20 August; corrected after print 13 December 2006

In the version of this article initially published, the acceptance date was incorrect. The paper was accepted on 2 August 2006. This error has been
corrected in the PDF versions of the article.

Erratum: The many roots of aggression

Jordan Grafman, Maren Strezniak & Frank Krueger
Nature Neuroscience 9, 1347 (2006); published online 26 October 2006; corrected after print 21 November 2006

In the version of this article initially published, the second author’s name was spelled incorrectly. The correct name should be Maren Strenziok.
The error has been corrected in the HTML and PDF versions of the article.

134 VOLUME 10 | NUMBER 1 | JANUARY 2007 NATURE NEUROSCIENCE



	The many roots of aggression


<<
  /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 false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /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 0.40
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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
  /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

  /SyntheticBoldness 1.000000
  /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


