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The emergence of a new science of the mind:
immunology benefits the mind
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A new era is emerging in the understanding of the
cross-talk between the immune system and the brain,
based on an appreciation of the role of circulating
immune cells in supporting brain plasticity, as mani-
fested in normal behavior, cognition, and mental
activity. This novel aspect of the body—mind duality
was denied for decades because of the general percep-
tion of the brain as a tissue behind walls, and because
of the assumption that the brain needs to be protected
from immune cells in order to function optimally. The
recent appreciation of the supportive role of immunity
in behavior and cognition in both health and disease is
expected to directly impact research in Neuroimmuno-
logy and Psychoneuroimmunology, creating a new
discipline, Immunology of the Mind.

The concept of ‘mind’ in its modern sense, encom-
passing cognition and mental activity, on one hand,
and the fields of immunology, neuroimmunology and
psycho-neuroimmunology, on the other hand, has gone
through dramatic conceptual changes over the last
decades. Thus, for example, the notion of mind has
been expanded from a philosophical and psychological
concept to a physical existence, and, consequently, is
an area that is heavily investigated by neuroscientists.
The general perception of the role of the immune
system has been expanded to include not only host
defense but also somatic maintenance and tissue repair.
Likewise, the fields of neuroimmunology and psycho-
neuroimmunology have evolved from disciplines that
view the cross-talk between the peripheral immune
system and the brain either in terms of how the mind
affects the immune system’ or in terms of how immune
system pathologies (such as inflammation) disrupt the
mind,*® to fields that appreciate the pivotal role of
circulating immune cells in helping sustain the healthy
brain.*” Thus, for example, it has been commonly
accepted that mental stress (depending on its severity)
either harnesses immune cells to support the body’s
function (excluding that of the brain) or suppresses
healing;® however, the possibility that circulating
immune cells may actually protect the brain’s function
from the consequences of stress was only recently
recognized.®'° (Cover page) The novel dimensions that
were identified in the cross-talk between the brain and
the immune system are focused on understanding how
the peripheral immune system contributes to brain
plasticity, and in cases of brain pathologies, to reveal
how immune insufficiency deprives the brain of

necessary assistance required for normal behavior,
cognition, mental activity and repair."**® This transi-
tion in understanding the immune system-brain inter-
face has a direct impact on the directions of research
attempting to reveal the mystery of brain diseases
and aging. Accordingly, even congenital neuropsycho-
logical diseases with delayed onset (for example,
autism, schizophrenia, and Tourette’s syndrome) may
be viewed not necessarily as pathologies caused by
autoimmune components attacking the brain, but as a
potential reflection of a specific type of immune
deficiency.

In fact, the ability of the immune system to
support the function of the healthy mind is a novel
aspect of the body—mind dialogue. Such support can
be viewed as an outcome of the contribution of
circulating immune cells to restoring homeostasis
following any positive or negative stimulus, and may
be manifested in cognitive ability, or in coping with
stress. Similar immune support might also explain
the link between nutrition or physical exercise and
cognitive ability.

Homeostatic mechanisms allow the individual to
‘bounce back’, or recover from physiologically or
psychologically stressful situations, and to return to
a ‘set point’ following internal or external deviation.
In the brain, several intrinsic levels of homeostatic
mechanisms exist to maintain dynamic neuronal
circuits despite fluctuations in their inputs; these
range from the maintenance of ionic balance and
synaptic plasticity, to structural changes and neuro-
genesis. The involvement of the immune system as
an integral part of these physiological processes of
restoration (Cover Page) also calls for revisiting the
definition of immune privilege and establishing new
principles of ‘Immunology of the Mind’.

Importantly, this new dimension to understanding
the factors involved in the brain’s homeostasis
identifies a possible common factor or mechanism
linking mental disease and neuropsychological dis-
orders (for example, depression, post-traumatic stress
disorder, schizophrenia, Tourette’s syndrome, autism,
attention and eating disorders), and other neurode-
generative diseases (Alzheimer’s disease), and age-
related dementia, and portends rapid progress in
developing treatments for hitherto incurable brain
disorders.

This special issue, devoted to the Immunology of the
Mind, introduces a new discipline at the interface of
Immunology, Neurosciences, Psychology, Neurology,
Molecular Psychiatry and Behavioral Neurosciences,
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and is intended to establish the role of peripheral
immunity as an integral part of the normal physiology
of the brain, and consequently, to explain brain
pathology as a deficit of such immune activity.

The solicited Feature Review will introduce
the emerging principles of ‘Immunology of the
Mind’, and their implications for normal mental
function and dysfunction. The selected original
papers that are included here were not solicited, but
were selected from papers that were accepted for
publication in Molecular Psychiatry and are relevant
to this topic.
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