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Abstract

Abstract Objective: the aim of this study is to use Diffusion tensor
imaging (Malcolm et al., 2009) to evaluate the white matter
microstructure of the fiber tracks connecting the premotor cortex
(PMC), the inferior parietal lobule (IPL) and the anterior cingulate
cortex (ACC) in patients diagnosed with schizophrenia. Conclusions:
We have demonstrated disrupted white mater microstructure within
the white matter tracts subserving brain regions containing mirror
neurons. We further showed that such structural disruptions might
impact negative symptoms and, more specifically, contribute to the
inability to feel intimacy (a measure conceptually related to theory
of mind) in first episode and chronic schizophrenia;. Further studies
are needed to understand the potential of our results for diagnosis,
prognosis and therapeutic interventions.

ARTICLE INFO
Keywords: Mirror neurons, Schizophrenia, DT studies, Social
cognition.
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INTRODUCTION

Schizophrenia is a severe mental disorder, affects
approximately 1% of the population and is characterized
by disordered thought processes as well as impaired
emotional responses (Wheeler & Voineskos, 2014). As well
as a number of impairments that includes sensory and
cognitive processing abnormalities (Kalkstein et al., 2010).
However, in addition to these fairly well examined
abnormalities, sometimes called ‘cold cognition’
abnormalities, schizophrenia patients experience a number
of impairments in social cognition (Mehta et al., 2014).
Indeed, it has been suggested that schizophrenia should be
thought of as a ‘social brain’ disorder (Burns, 2006).

Social cognition defined as an ability to
communicate feelings and attitudes and to understand
signals that express these feelings and attitudes in other
people (Adolphs, 2010). Social cognition skills are critical
to successful functioning in social contexts and, in
schizophrenia, their deficits contribute to poor functional
outcomes (Pinkham, 2014). It is now understood that the
social cognition is mediated by an interconnected network
of cortical and subcortical brain regions, including
orbitofrontal and ventromedial frontal cortex, cingulate
cortex, insula, striatum and amygdala (Adolphs, 2010;
McDonald et al., 2013).

Mirror neurons (MNS) play a unique role in the brain
architecture in relation to social cognition skills. These
neurons are active not only during an action execution but
also when an action of others is observed. Thus, it has been
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proposed that they may confer not only the capacity to
anticipate the actions of others but that they have
contributed to the development of the theory of mind and
empathy, as well as other important aspects of social
cognition skills in non-human primates and humans
(Ferrari, 2014; Bonini, 2016).

As distributed structural circuits of cortical and
subcortical areas serve normal brain functions, disrupted
communication within and between brain regions may be
the core pathology of schizophrenia. Two decades ago it was
proposed that the symptoms of schizophrenia were due to
alterations in cerebral connectivity (Friston & Frith, 1995),
a hypothesis that has been gaining traction in recent years
with the availability of advanced imaging techniques that
can be used to address this theory (Kochunov & Hong,
2014). White matter in the brain consists of the axonal
projections to other neurons and brain areas and forms the
basis for connectivity in the brain (Wheeler & Voineskos,
2014).

Although there have been functional imaging studies
on the impairment of the MNS in schizophrenia, structural
imaging studies are relatively scarce. Previously structural
abnormalities have been reported in each of the
components of the MNS individually (Tseng et al., 2015).
Alterations as identified by magnetic resonance imaging
(MRI) were reported in frontal and parietal lobes (Xiao et
al., 2015) as well as fronto-parietal white matter (WM)
connections (Sigmundsson et al., 2001; Burns et al.,
2003). It is plausible to speculate that there are alterations




