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ARTICLE INFO ABSTRACT

Article history: Psychiatric disorders like mood disorders, schizophrenia, or drug addiction affect a sizeable proportion of
Received 14 December 2015 the human population and severely compromise quality of life. Therefore, measures to prevent the mani-
Received in revised form 6 May 2016 festation, and treatments to ameliorate the symptoms, of these disorders are in high demand. Brain lipids
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determine the localization and function of proteins in the cell membrane of neurons. Lipids may also act
as neurotransmitters or other signalling molecules. The lipid composition of the brain can be influenced
by nutrition, environmental factors, and by behavioural activity. Thus, lipids represent a target for preven-
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1. Introduction

Mental function in mammals involves the sensation and per-
ception of sensory stimuli, analysis of perceived information, and
subjective emotional and behavioural responses to the perceived
stimuli and information. It also includes how information is pro-
cessed by cognitive activity, how it is stored in memory systems,
and how itis retrieved on demand. Together, these processes deter-
mine how an organism perceives itself and how it interacts with its
environment and conspecifics. Deviation in one or more dimension
of mental activity from what is perceived as ‘normal’ constitutes
psychological disturbances and psychiatric disorders (Schumann
et al., 2014). The anatomical substrate of mental activity is the
brain, which operates in close interaction with all other organs of
the body (O’Mahony et al., 2015). As in peripheral organs, func-
tion of the brain depends on nutrient supply. Over time, even small
changes in nutrition may affect microstructure and activity of the
brain in various ways. This may eventually affect functions as com-
plex as ‘personality’, in keeping with the proverbial consequence
of “Du bist, was Du isst” (you are what you eat; Ludwig Feuerbach).
Thus, nutrition contributes not only to physical well-being, but also
mental health; whereas malnutrition, which is essentially defined
by its consequences, can contribute to mental illness. In contrast,
there are certain diets that may counteract and even reverse psychi-
atric problems induced by other factors, such as stress (Bergouignan
et al.,, 2009).

A major class of molecules that fundamentally determine cell
function in the brain are lipids. Lipids and/or their precursors
derived from food are taken up by the organism and used for the
maintenance of general cell function. In particular, the integrity of
cell membranes and signalling through membranes depend on lipid
homeostasis in the brain. Studies published in recent years have
provided new insights into how lipid homeostasis, most notably of
phospholipids, sphingolipids, and endocannabinoid lipids, affects
mental functions. These findings serve as the basis for a preventive
medicine approach for psychiatric disorders by which the risk for
developing psychiatric disorders may be mitigated by interventions
that modulate lipid homeostasis in the brain. Evidence supporting
this approach is reviewed here.

2. Targeting psychiatric disorders by preventive medicine

2.1. What is preventive medicine and its application in
psychiatric disorders

A number of serious psychiatric disorders tend to emerge dur-
ing critical neurodevelopmental periods, such as adolescence, and
often lead to protracted illness phases with significantly reduced
quality of life. Efforts aimed at the prevention of mental disorders
include reducing incidence, prevalence, and preventing or delaying
recurrence; limiting the duration of symptoms; and decreasing the
impact of illness in the affected person, their families and society
(Mrazek and Haggerty, 1994). Prevention is important when aim-
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