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Neurobiology of Aggression
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Aggression can be defined as ‘behavior intended to harm another’ which can be seen both from humans and animals. However, trying
to understand aggression in a simplistic view may make it difficult to develop an integrated approach. So, we tried to explain aggression
in a multidisciplinary approach, affected by various factors such as neuroanatomical structures, neurotransmitter, genes, and sex hor-
mone. Parallel with animal models, human aggression can be understood with two phenomena, offensive aggression and defensive
aggression. Neurobiological model of aggression give a chance to explain aggression with an imbalance between prefrontal regulatory
influences and hyper-reactivity of the subcortical areas involved in affective evaluation, finally in an aspect of brain organization. Se-
rotonin and GABA usually inhibit aggression and norepinephrine while glutamate and dopamine precipitate aggressive behavior. As
there is no one gene which has been identified as a cause of aggression, functions between gene to gene interaction and gene to environ-
ment interaction are being magnified. Contributions of sex hormone to aggression, especially molecular biologic interaction of testos-
terone and regulation of estrogen receptor have been emphasized during the research on aggression. This multidisciplinary approach
on aggression with types, neurochemical bases, and animal models can bring integrated interpretation on aggression.
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Genes Psychiatric
\ disorders
Aggression Neurological
Gender ——»
/ < disorders
Environment Substance
abuse

Fig. 1. Factors contributing to aggression.

Table 1. Five principles of aggression research
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thalamus)®] A=} B&Eo] ZFEet A4 A 2437 A
T A2, kA 3AKLE UlS BEd(medial amyg-
dala)-& AJAFSF(medial hypothalamus)-4E3E2]3]
M Z(aqueductal gray matter) 2 £O 2 sl FRE|0|E
AR 2 2-F Hedly) QoA = (orbitofrontal cortex)
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Principle

Contents

Interdisciplinary

An integrated set of multidisciplinary, multimethod, multilevel studies may identify the brain

circuits and the neurobiological bases of macrostructural influences on aggression.

Translational

Animal models
on aggression.
Dimensional, phenotypical
environmental events.

Ethical, societal

A subset of translational research attempts to integrate information from basic research
laboratories to clinical settings.
Presumed continuity of systems and functions across species is the rationale for animal research

Aggression is not a unitary entity and interacts with a broad range of other behaviors and

The determinants of aggression are many and complex.
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Fig. 2. Neurochemistry of aggression (——
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Table 2. Aggression and its relationship with receptors
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5-HT2A receptor

« Incomplete characterization in the absence of selective acting agonists at the receptor

» Anfagonism of 5-HT2A receptors inhibits aggressive behavior concurrent with reductions of be-

havioral activities

= Risperidone, as an antagonists at the receptors, reduces aggressive behaviors in the patients.
= Risperidone decreases aggressive behavior and motor activity in isolated mice

5-HT transporter (SERT)
5-HT

« In presynaptic terminal and vesicular membrane of serotonergic cells-blocking the uptake of

= Reduced aggressive behavior, during initial encounters and after repeated experience, in mice

missing the 5-HTT gene

= Association between a polymorphism in the 5-HTTT gene and aggressive behavior

Monoamine Oxidase (MAO)

» Enzymatic inactivation of 5-HT

= Interaction between experiences in childhood maltreatment, the expression of MAO-A, and

antisocial behavior

= Polymorphism at the promoter region of MAO-A gene that leads to differential diagnosis
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