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Numerous lines of evidence implicate myelin and oligodendrocyte function as critical pro-
cesses affecting neuronal connectivity, which is a central abnormality in schizophrenia. 
Neurodevelopmental models related to dysmyelination have suggested its relation with 
different schizophrenia-like symptoms. Post-mortem studies in patients with schizophre-

nia have reported 14–22% reduction in the density and the quantity of oligodendrocytes. Several 
myelin-related candidate genes have been linked oligodendrocyte and myelin dysfunction with neu-
rocircuitry abnormalities in schizophrenia. A number of myelin gene knockout mice models exhibit 
schizophrenia-like behaviours, and genomic, especially GWAS, studies identified new schizophrenia 
loci related to oligodendrocyte genetic polymorphisms. It is known that myelin acts as electrical insu-
lation for the ensheathed axon, which helps to preserve the amplitude and to increase the conduction 
velocity of the propagating axon potential. A growing body of evidence points towards the involve-
ment of dysmyelination of the prefrontal cortex in the development of the cognitive symptoms of 
psychosis. Neuroimaging investigations have linked processing speed to brain anatomical connectiv-
ity, and have pointed the role of processing speed among the predictors of clinical changes in schizo-
phrenia. The dysmyelination-induced delays in patients with psychosis may cause a discrepancy in 
sensory feedback mechanisms, which results in prediction error. The myelin abnormalities and the 
resulting conduction delays vary during the course of the multiple sclerosis and this type of cycles are 
possibly associated with fluctuations in conduction velocity in psychosis. It is worthy of note that the 
major histocompatibility complex (MHC) is responsible for the genetic overlap in both multiple scle-
rosis and schizophrenia. Multiple sclerosis manifests sensory and motor symptoms, and schizophrenia 
disordered cognition and emotion. Having in mind the interdependent relationship of oligodendro-
cytes and the axons they myelinate, we could suggest that both multiple sclerosis and schizophrenia 
may use in central nervous system a common pathway of disordered information-processing. Recent 
research suggests that adaptive myelination could normalize neuronal electrical excitability, which 
in turn can modify myelin plasticity, resulting to neural activity and behavior modulation. We may 
suggest that interventions that preserve white matter integrity or ameliorate white matter disruption 
may enhance information-processing and functional outcome in psychosis. 
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Psychosis and cortical dysmyelination

Schizophrenia is a severe and chronic mental dis-
order that afflicts approximately 1% of the world’s 
population. Typically, the age of onset is late adoles-
cence to early adulthood, with a tendency for earlier 
occurrence in males. Clinical manifestations of the 
disorder display great heterogeneity ranging from 
positive, such as delusions or hallucinations, to nega-
tive symptoms, such as affective blunting, poverty of 
speech or lack of motivation. Other aspect of schizo-
phrenia that has an impact on patients’ life is the pro-
gressive emergence of neurocognitive dysfunction.1

The prefrontal cortex has a central role in cognition, 
by being the region that integrates highly processed 
information. A characteristic feature is its relatively 
slow maturation process, which is not complete until 
early adulthood, the age that marks the refinement 
of cognitive functions, such as reasoning and execu-
tive functioning. This timing also coincides with the 
onset of schizophrenia, suggesting that develop-
mental abnormalities of the prefrontal cortex could 
contribute to the psychosis etiology. Many stud-
ies have demonstrated a correlation between the 
distortion of these maturational processes and the 
emergence of schizophrenia, leading to the hypoth-
esis that schizophrenia is a disorder of the cortex.2

A recent review suggested that the neurological 
soft signs scores stay in between the low values char-
acteristic for healthy controls and elevated values 
typical for patients with chronic schizophrenia, i.e., 
the subjects with an increased genetic vulnerability 
toward the disorder.3 Neurological soft signs refer 
to changes in the whole motor system in particular 
a cerebello-thalamo-prefrontal network rather than 
to deficits in discrete cerebral sites.4 Neuroimaging 
studies identified the sensorimotor cortices, the 
supplementary motor area, the basal ganglia, the 
thalamus and the cerebellum as important sites for 
neurological soft signs.5 Moreover, neurological soft 
signs are associated with cognitive deficits ranging 
from attention/psychomotor speed and executive 
dysfunctions to complex neuropsychological abili-
ties, such as logical memory, autobiographic episod-
ic memory, and theory of mind.6

On the other hand, many neurodevelopmental 
models related to dysmyelination suggested its re-
lation with different schizophrenia-like symptoms. 

Zhang et al,7 suggested the myelination deficit in a 
phencyclidine-induced neurodevelopmental model 
of schizophrenia. Evidence suggests a critical role 
for dysmyelination in patients with schizophrenia. 
Intracortical myelination have been found reduced 
in patients with schizophrenia, while certain antipsy-
chotic agents can restore this defect.8 Post-mortem 
studies in patients with schizophrenia have reported 
14–22% reduction in the density and the quantity of 
oligodendrocytes.9

Maternal immune activation induces changes in 
myelin and metabolic proteins, some of which can 
be prevented with risperidone in adolescence,10 
while abnormal expression of myelination genes 
is related with prenatal viral influenza infection in 
mice.11 A number of myelin gene knockout mice 
models exhibit schizophrenia-like behaviours.12,13 
Genomic, especially GWAS, studies identified new 
schizophrenia loci related to oligodendrocyte ge-
netic polymorphisms.14 The candidate marker for 
schizophrenia Neuregulin-1 is possibly related to 
oligodendrocyte dysfunction and defective myelina-
tion,15 while several other myelin-related candidate 
genes have been linked oligodendrocyte and my-
elin dysfunction with neurocircuitry abnormalities in 
schizophrenia.16

Dizocilpine (also known as MK-801), a N-methyl-
d-aspartate receptor [NMDAr] antagonist and phar-
macological model of schizophrenia seem to affects 
the metabolic processes of oligodendrocytes rather 
than neurons in vitro.17 Moreover, clozapine counters 
the metabolic effects of MK-801 and promotes gly-
colysis and myelin lipid synthesis in cultured oligo-
dendrocytes.18,19 

Information monitoring 

The supervisory attentional system incorporates 
the prefrontal cortex as a core structure. Indeed, the 
prefrontal cortex seems to play a role in this system 
in various ways.20 Both the visual perceptual process 
and visual mental imagery seem to stimulate similar 
neural networks, such as the primary visual cortex, 
the posterior parietal cortex, temporal areas and the 
dorsolateral prefrontal cortex. An important distinc-
tion arises in the fact that neural networks involved 
in imagery result to the triggering of top-down pro-
cesses, whereas neural networks in perception are 
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associated with bottom-up processes.21 Movement 
behavior begins with projections from the prefron-
tal cortex to the striatum, followed by the globus 
palidus and from there to the anteroventral and 
ventrolateral thalamic nuclei, which in turn project 
to the premotor area and the supplementary motor 
area and to the anterior cingulate.22,23 Malfunction 
in any of these areas may lead to disorders such as 
Parkinson’s disease, while the positive symptoms of 
schizophrenia have also been associated with a fail-
ure in monitoring movements, accounted for by defi-
cits between premotor areas and the striatum. This is 
supported by the symptom of a sense of movement, 
as if controlled by external forces, in patients with 
metachromatic leukodystrophy, where the white 
matter connectivity of several cortical areas, and in 
particular the frontal cortex is upset.24

Cortical lesions and damage in the medial part of 
the mid-dorsolateral prefrontal cortex (ΒΑ 46 & 9/46) 
lead to deficits in tasks of the monitoring of informa-
tion in working memory, where the capacity for an 
epoptic processing of information is evaluated, while 
the architectonic areas 46 & 9/46 of the prefrontal 
cortex appear to be linked with specific segments of 
the inferior parietal lobe through the superior longi-
tudinal fasciculus. The inferior part of the posterior 
parietal cortex seems to be a crucial area for the up-
dating of information in the working memory and 
the BA 46 & 9/46 encode it into an “abstract/symbolic 
form”, in order to achieve the controlled monitoring 
in the active mnemonic process. This system has the 
capacity to hold symbolically coded information in 
an active state, in order to supervise the between 
them relation and their relation with the intended 
programmed behavior.25

Computer generated models on information-pro-
cessing attempted to describe mechanisms through 
which the development of some symptoms takes 
place. The isolation of some computer parts led to 
several consequences, such as leading to conclusions 
irrelevant to the incoming data or the independent 
uncontrolled functioning of some parts. Applying 
these observations to cognitive contexts, Hoffman 
& McGlashan26 hypothesized that if, for instance, 
some brain areas responsible for speech were iso-
lated from the network of movement initiation, such 
as the supplementary motor area during the period 
of cortical pruning, the development of some form 

of subvocal speech would be possible perceived by 
the patient as independent of other intellectual pro-
cesses and thus interpreted as a hallucination or as 
some thought deficit. A similar proposal was made 
by David in 1994,27 who supported that the exces-
sive neural activity between two brain areas, known 
as dysmodularity, provides a more accurate explana-
tion for the pattern of cognitive deficits and neuro-
anatomical findings in patients with schizophrenia. 
This also presupposes the burdening of the cognitive 
system and reduced brain hemispheric asymmetry, 
as suggested by Crow in 1990.28

Saliency detection and error prediction 

Patients with schizophrenia suffer from predictive 
coding impairments.29 In the context of predictive 
coding, information-processing is updated every 
50 ms and this time window is longer in patients, 
which suggests that updating is slower in patients 
with schizophrenia.30,31 This displays a connectiv-
ity disorder, which account for disturbances in re-
current loops subtending the constant updating of 
information-processing and the detection of predic-
tion errors.32,33 Patients with schizophrenia display 
a disturbed ability to detect new and unexpected 
stimulus, and the amplitude of the EEG response to 
these stimulus is reduced.34 This results in difficulties 
distinguishing between relevant and irrelevant infor-
mation, causes patients to assign the wrong salience 
to events,35 and possibly results in delusional be-
liefs.36 All these difficulties may be explained in the 
context of predictive coding.37

Theories of self-monitoring and error-checking 
agree with the theory concerning the use of a sali-
ence network. According to Corlett et al,38 there are 
two types of error prediction associated with schizo-
phrenia and the development of delusional beliefs, 
playing opposite roles: one that overweights the 
prediction versus and one that underweights the 
prediction. The over-weighting of the prediction 
may be prioritized due to its pathogenetic nature, 
occurring first, and is followed by the under-weight-
ing of the prediction, which bears as a result a state 
of fatigue and withdrawal. Neurobiologically, the 
hyperactivation of the salience network is likely fol-
lowed by the hyper-activation of the default mode 
network and subsequently by the suppression of the 
salience and attention network. This initial hyper



248	 O. GIOTAKOS	 PSYCHIATRIKI 30 (3), 2019

activation seems to be normalized by antipsychotics, 
since they dampen the salience of these abnormal 
experiences and by doing so permit the resolution 
of symptoms.35

Several studies have suggested that some predic-
tion aspects are impaired in patients with schizo-
phrenia.29,39,40 They manifest a confusion at the initia-
tion of the actions, and hence passivity experiences 
in the case of willed motor actions, and auditory 
hallucinations in the case of willed cognitions. Some 
studies have been shown that the dysmyelination-
induced delays may cause a discrepancy in sensory 
feedback mechanisms, which may represent a pre-
diction error and a phenomenological and neuro-
physiological salient event.41 Extending this aspect, 
Whitford et al42 suggested that passivity symptoms 
and auditory hallucinations could arise initially be-
cause of dysmyelination-induced conduction delays 
in the efference copies. The resultant increases in the 
phasic activity of midbrain dopaminergic neurons 
could amplify these symptoms and concurrently 
trigger additional psychotic symptoms. The authors 
concluded that on a phenomenological level, these 
prediction errors cause confusion, giving rise to pas-
sivity experiences and auditory hallucinations. On 
a neurophysiological level, these prediction errors 
give rise to a second cause of psychotic symptoms, 
by increasing the phasic activity of midbrain dopa-
minergic neurons.42

Myelination and conduction velocity

Myelin ensheath the axons of nearby neurons. 
Myelinated axons with similar destinations tend 
to bundle together into white matter fasciculi. 
The myelin acts as electrical insulation for the en-
sheathed axon, which both helps to preserve the 
amplitude and increase the conduction velocity of 
the propagating axon potential.43 Myelinated axons 
typically have higher conduction velocities than 
unmyelinated axons of the same caliber and dam-
age to the myelin can result in conduction delays 
in neural discharges. Such conduction delays might 
be expected to result in a temporal discoordination 
between the activities of spatially discrete popula-
tions of neurons.42,44 The myelin abnormalities and 
the resulting implication in conduction delays vary 
in magnitude over the course of the multiple scle-
rosis and this possibility would be akin to the cycles 

of demyelination and remyelination often experi-
enced by patients with multiple sclerosis.45 These 
cycles have been shown to be associated with fluc-
tuations in conduction velocity46 and symptoma-
tology, including psychotic symptomatology.47,48 
A similar idea has previously been proposed by 
Garver and colleagues (p. 49)49 who suggested that 
the patients in their study may have experienced 

“compromised myelin integrity during psychosis 
with repair during remission”. 

Pharmacology studies suggest that dysfunc-
tion of neurotransmitters is one of the primary 
etiologies of schizophrenia, while antagonists or 
selective-agonists of dopamine, serotonin and/or 
glutamate receptors were developed and used as 
major antipsychotic drugs in clinical practice dur-
ing recent years. Concerning the action of antip-
sychotic drugs on white matter, a recent neuroim-
aging study using diffusion tensor imaging (DTI) 
assessed the myelin integrity among normal con-
trol and acutely psychotic, drug-free patients with 
schizophrenia, before and after antipsychotic drugs 
treatment. It was found that a decrease of myelin 
integrity was partially restored in drug-responding 
schizophrenia patients, whereas the poorly respon-
sive patients did not appear to be related to a disor-
dered myelin.49 Moreover, it seems that haloperidol 
and olanzapine stimulate proliferation but inhibit 
differentiation of oligodendrocytes via different 
molecular mechanisms. Quetiapine, however, is 
diametrically opposed to the above processes, al-
though it targets the similar receptors as does olan-
zapine. Therefore, the improvement of myelin/oli-
godendrocyte dysfunction by antipsychotic drugs 
may not rely on canonical neurotransmitters but 
rather that cross-communication may exist through 
different molecular mechanisms.50

Dysmyelination and psychopathology 

Waller et al in 201751 reviewed findings from 22 
studies that examined the relationship between 
white-matter microstructure and antisocial behavior 
across development. They found that adult antiso-
cial behavior was associated with greater diffusivity 
across a range of white-matter tracts, including the 
uncinate fasciculus, inferior fronto-occipital fascicu-
lus, cingulum, corticospinal tract, thalamic radiations, 
and corpus callosum. The pattern of findings among 
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youth studies was inconclusive: both higher and low-
er diffusivity found across association, commissural, 
projection and thalamic tracts. 

There is preliminary evidence for a role of lipid bi-
ology in the onset of psychosis, along with well-es-
tablished evidence of its role in myelination of white 
matter tracts. Several lines of evidence suggest that 
polyunsaturated fatty acids (PUFAs) play a role in 
myelination, and there is substantial evidence docu-
menting decreased PUFA concentrations in schizo-
phrenia. Reviewing the relative studies, Vijayakumar 
et al52 pointed that there is growing evidence of re-
duced polyunsaturated fatty acids (PUFA) concentra-
tion in ultra-high risk for psychosis (UHR) samples, 
highlighting the need for research to examine the 
relationship between PUFA and white matter integ-
rity in high-risk samples and age-matched healthy 
controls. Peters et al53 assessed in 30 male patients 
with a recent-onset psychotic disorder, erythrocyte 
membrane PUFA concentrations and diffusion ten-
sor imaging was performed with voxelwise analysis. 
Membrane PUFA concentrations appeared to be ro-
bustly related to brain white matter integrity in early 
phase psychosis. The authors suggested the possible 
effects of PUFA supplementation on white matter 
integrity and associated symptomatology in early 
psychosis. 

Patients with a deletion at chromosome 22q11.2 
(22q11DS) have 30% lifetime risk of developing a 
psychosis, while people fulfilling clinical criteria for 
ultra-high risk (UHR) for psychosis have 30% risk of 
developing psychosis within 2 years.54 Both high-risk 
groups show white-matter abnormalities in micro-
structure and volume compared to healthy controls, 
which have been related to psychotic symptoms. 
Bakker et al (2016)54 found that UHR and 22q11DS 
patients share a susceptibility for developing psy-
chosis yet were characterized by distinct patterns of 
white-matter alterations. While UHR patients were 
typified by signs suggestive of aberrant myelination, 
22q11DS subjects showed signs suggestive of lower 
axonal integrity. 

Fujino et al55 found impaired empathic abilities 
and reduced white matter integrity in patients with 
schizophrenia. The patients showed a significant 
white matter fractional anisotropy (FA), a measure 
of white matter integrity, reduction in bilateral deep 
white matter in the frontal, temporal, parietal and 

occipital lobes, a large portion of the corpus callo-
sum, and the corona radiata. The authors suggested 
that disrupted white matter integrity in these re-
gions constitutes a pathology underpinning specific 
components of empathic disabilities in schizophre-
nia, highlighting that different aspects of empathic 
impairments in the disorder would have, at least par-
tially, distinct neuropathological bases. 

Summarizing, evidence implicate myelin and 
oligodendrocyte function as critical processes that 
could affect neuronal connectivity, which has been 
implicated as a central abnormality in schizophre-
nia. Phenocopies of schizophrenia with a known 
pathological basis involving demyelination or dys-
myelination may offer insights into the biology of 
schizophrenia itself. While classical clinical-neuro-
pathological correlations have established that dis-
ruption in myelination can produce a high fidelity 
phenocopy of psychosis similar to schizophrenia, 
the role of dysmyelination in schizophrenia remains 
controversial.56

Dysmyelination and cerebral communication 
in psychosis

Evidences suggest that the normal integration of 
cerebral communication may be compromised in 
schizophrenia and white matter abnormalities are 
integral to these functional deficits. Diffusion ten-
sor imaging (DTI) is a neuroimaging technique which 
has increasingly been used to study white matter 
through quantitative indices of its structural and ori-
entational characteristics. Identifying the white mat-
ter differences early in the course of schizophrenia 
may assist in prevention, early diagnosis and identifi-
cation of treatment targets. Davis et al57 found white 
matter changes and evidence for myelin-related 
dysfunction in schizophrenia. In schizophrenia pa-
tients it is possible an aberrant myelination of the 
frontal white matter fasciculi during periadolescent 
neurodevelopment causes. Several studies also have 
observed white matter abnormalities in patients 
with schizophrenia, either postmortem, with elec-
tron microscopy, or in vivo with structural MRI or 
DTI.41,58–60 Especially, schizophrenia patients exhibit 
a range of myelin-specific abnormalities, including 
reduced numbers of oligodendrocytes or irregular 
myelin microstructure,58,59 subnormal expression of 
myelin-related genes,61 and irregularities in the nor-
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mative processes of periadolescent myelination.62 
Abnormalities in the white matter fasciculi have 
been implicated in schizophrenia, particularly by 
disconnectivity theories that emphasize the role of 
abnormal interactions between brain regions in the 
etiology of psychosis.63–65

Samartzis et al66 reviewed white matter integrity 
in the early stages of schizophrenia as inferred by 
DTI, in relation age, duration of illness and treatment. 
Although the pattern of white matter differences is 
not totally consistent frontal, fronto-temporal and 
fronto-limbic connections, with tracts including the 
superior longitudinal fasciculus, cingulum bundle, 
uncinate fasciculus and corpus callosum seem to 
be affected. The authors suggested that these dif-
ferences may depend on the developmental stage 
of the subjects, the duration of illness and exposure 
to antipsychotic medication. Patients with bipolar 
disorder also showed lower fractional anisotropy 
than healthy controls in several white matter tracts. 
However, compared with schizophrenia patients, 
bipolar disorder patients showed lower fractional 
anisotropy in the cingulum, internal capsule, poste-
rior corpus callosum, tapetum, and occipital white 
matter including posterior thalamic radiation and 
inferior longitudinal fasciculus/inferior fronto-occip-
ital fasciculus. The findings suggested that different 
pathophysiological mechanisms may underlie white 
matter microstructural abnormalities in bipolar dis-
order and schizophrenia.67

Dysmyelination and information-processing 
in psychosis 

Neuroimaging investigations have also linked 
processing speed to brain anatomical connectiv-
ity. Sánchez et al68 first pointed the role of process-
ing speed among the predictors of longitudinal 
changes in schizophrenia. Individuals in the early 
stages of psychosis appear to have less consistent 
white matter as well as grey matter changes than 
chronic patients. There is also a 5-year period fol-
lowing the first psychotic episode, called the “criti-
cal period“ by Birchwood and colleagues,69 during 
which the most severe brain changes appear to oc-
cur. Karbasforoushan et al70 found that white matter 
integrity of the corpus callosum, cingulum, superior 
and inferior frontal gyri, and precuneus was reduced 
in schizophrenia. The authors concluded that cog-

nitive impairment in schizophrenia is mediated by 
reduced white matter integrity and that diffusion-
weighted imaging (dMRI) are important in explain-
ing deficits in the processing speed. 

Mediation analyses and structural equation 
modeling were used by Kochunov et al71 to ana-
lyze the associations among processing speed, 
working memory, and white matter microstruc-
tures. Their findings suggested that information-
processing speed contributes to the association 
between white matter microstructure and work-
ing memory in schizophrenia. Moreover, the white 
matter impairment in schizophrenia was found 
to be regional tract-specific, particularly in tracts 
normally supporting processing speed perfor-
mance. It should be noted that processing speed 
is a cognitive ability that could be defined as the 
time it takes a person to do a mental task. It is re-
lated to the speed in which a person can under-
stand and react to the information they receive. 
Processing speed implies a greater ability to easily 
do simple or previously-learned tasks. This refers 
to the ability to automatically process information, 
which means processing information quickly and 
without doing it consciously. 

White-matter alterations that occur in the early 
stages of psychosis may parallel the course of the ill-
ness and differentiate the clinical subtypes.72 In their 
recent study, Griffa et al73 suggested that inter-sub-
ject white matter variability in connections vulner-
able to psychosis could mediate inter-subject varia-
tions in the processing speed. The study revealed an 
association between white matter-connectivity al-
terations and clinical stages in schizophrenia. These 
alterations were spatially diffused in the brain but 
they converged on a vulnerable subnetwork that 
spans frontal, inter-hemispheric, cortico-thalamic 
and striatal circuits. This vulnerable subnetwork in-
cludes the main brain-network hubs, namely, the 
superior frontal and superior parietal cortices, pre-
cuneus, insula and thalamus, which are implicated 
in schizophrenia pathophysiology. Moreover, within 
the subnetwork, the most significant effects have 
been found in the left hemisphere, in the superior 
parietal and frontal cortices, which are associated for 
developing psychosis,74 and in the pars opercularis 
of the inferior frontal gyrus, a language area that, to-
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gether with the Heschle’s gyrus, has been related to 
auditory hallucinations75 (figure 1). 

Furthermore, we could suggest that both multi-
ple sclerosis and schizophrenia may use in central 
nervous system a common pathway of disordered 
information-processing. Multiple sclerosis results in 
sensory and motor symptoms and schizophrenia in 
disordered cognition, perception, and emotion. The 
major histocompatibility complex (MHC) is responsi-
ble for the genetic overlap in both multiple sclerosis 
and schizophrenia, since a GWAS noted the involve-
ment of similar HLA alleles in multiple sclerosis and 

schizophrenia.76 In addition to the well-known de-
myelinating and dysmyelinating diseases such as 
multiple sclerosis, neuromyelitis optica, and the leu-
kodystrophies, myelin deficits resulting from altered 
glial structure/function and or glial/neuronal interac-
tions are seen in human psychiatric disorders77 and 
developmental disorders including autism spectral 
disorder, sensory processing delay disorder, and at-
tention deficit hyperactivity disorder.78 Numerous 
studies have demonstrated an interdependent rela-
tionship of oligodendrocytes and the axons they my-
elinate. Moreover, adaptive myelination implies that 

Genes
NRG1, DISC1, RTN4R, OLIG2, 22q11DS,  

cytokines genes, HLA genes

Stress 
Early stress: Infections during pregnancy,  

isolation, abuse, neglect,  
childhood autoimmune diseases 

Late stress: Viral, toxic, emotional trauma, PTSD

Aberrant myelination

Interdependent relationship of oligodendrocytes and the axons they myelinate 

Aberrant myelination of the frontal white matter fasciculi during normative processes 
of periadolescent myelination

Dysmyelinating diseases may involve a combination of viral 
and autoimmune factors

Lifelong immunogenetic dysregulation

Altered or inadequate remyelination

Myelin deficits in psychiatric disorders, including psychosis, autism, 
ADHD, sensory processing delay disorder

Psychosis – Dysconnectivity syndrome
Disturbance in neuronal connectivity between different brain regions, 
Disturbance in information process and monitoring, Prediction errors

Conduction delays in the efference copies: Confusion, negative symptoms, passivity, withdrawal symptoms,  
auditory hallucinations, delusional mood, depression

Increases in the phasic activity of midbrain dopaminergic neurons:  
Positive symptoms, delusions, aggressivity, catatonia

Treatment
Anti-psychotics, anti-depressants, anti-convulsants, lithium

Anti-MS: Azathioprine, methotrexate, cyclosporine, mycophenolate mofetil, mitoxantrone,  
cyclophosphamide, rituximab 

Myelin-enhancing agents, potential neuro/myeloreparative agents,  
stem cell enhancing therapies, and immunodmodulators 

Diet, life-style changing, psychosocial support

Figure 1. Dysmyelination, brain dysconnectivity, and the resulting information-processing disorder in psychosis.
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neuronal electrical excitability modifies myelin plas-
ticity and that myelin plasticity in turn feeds back to 
modulate neural activity and behavior.79

Conclusion

Summarizing, multiple lines of evidence now con-
verge to implicate oligodendroglia and myelin in 
pathophysiology of schizophrenia. Neuroimaging 
investigations have linked processing speed to brain 
anatomical connectivity, and have pointed the role of 
processing speed among the predictors of longitudi-
nal changes in schizophrenia. The dysmyelination-in-
duced delays in patients with psychosis may cause a 
discrepancy in sensory feedback mechanisms, which 
may represent a prediction error and a salient event. 
A number of myelin gene knockout mice models ex-
hibit schizophrenia-like behaviours, while genomic, 
especially GWAS, studies identified new schizophre-

nia loci related to oligodendrocyte genetic polymor-
phisms. Palaniyappan et al80 pointed the need to 
revise our current “deficit-oriented” models of neu-
robiology of psychosis to the concept of a dynamic 
process of cortical reorganization, suggesting that 
early deficits are temporally restricted to the first few 
years but ameliorate with time, probably owing to a 
reorganization process. Future studies that employ 
additional dMRI-techniques for white matter micro-
structural assessment could better characterize the 
neurobiological processes that underlie macro-scale 
connectivity alterations across psychosis stages. 
Establishing the neural basis of processing speed im-
pairment may inform the treatment and etiology of 
schizophrenia and interventions that preserve white 
matter integrity or ameliorate white matter disrup-
tion may enhance information-processing and func-
tional outcome in schizophrenia.72,73,81,82

Είναι η ψύχωση μια διαταραχή επεξεργασίας 
της πληροφορίας που σχετίζεται με δυσμυελίνωση;

Ο. Γιωτάκος

Μη Κερδοσκοπικός Οργανισμός «Ομπρέλα», Αθήνα

Ψυχιατρική 2019, 30:245–255

Πολλές έρευνες υποστηρίζουν την εμπλοκή της λειτουργίας της μυελίνης και των ολιγοδενδρο-
κυττάρων στη νευρωνική συνδεσιμότητα, η οποία φαίνεται να αποτελεί κεντρικό παθολογικό 
στοιχείο της σχιζοφρένειας. Νευροαναπτυξιακά μοντέλα που περιλαμβάνουν τη δυσμυελίνωση, 
υποστηρίζουν τη σχέση της με διάφορα συμπτώματα της σχιζοφρένειας. Μεταθανάτιες έρευνες 
σε ασθενείς με σχιζοφρένεια αναφέρουν μείωση 14–22% της πυκνότητας και της ποιότητας των 
ολιγοδενδροκυττάρων. Αρκετά υποψήφια γονίδια που σχετίζονται με τη μυελίνη έχουν συνδεθεί 
με δυσλειτουργία της μυελίνης και των ολιγοδενδροκυττάρων στην εκδήλωση των νευρωνικών 
ανωμαλιών της ψύχωσης. Ένας αριθμός μοντέλων γονιδιακής σίγασης της μυελίνης σε ποντίκια 
υποδεικνύει σχιζοφρενικόμορφες συμπεριφορές, ενώ οι γενομικές έρευνες, ιδιαίτερα οι μελέτες 
GWAS, έχουν ταυτοποιήσει νέες γονιδιακές θέσεις για τη σχιζοφρένεια, οι οποίες σχετίζονται με 
γενετικούς πολυμορφισμούς που αφορούν στα ολιγοδενδροκύτταρα. Είναι γνωστό ότι η μυελί-
νη δρα ως ηλεκτρική μόνωση του επενδεδυμένου νευρώνα, γεγονός που βοηθά στη διατήρηση 
του εύρους δυναμικού αλλά και στην αύξηση της ταχύτητας αγωγής (conduction velocity) του 
διατρέχοντος δυναμικού στον νευράξονα. Υπάρχουν συνεχώς αυξανόμενες ενδείξεις σχετικά με 
την εμπλοκή της δυσμυελίνωσης στον προμετωπιαίο φλοιό την ανάπτυξη νοητικών συμπτωμά-
των σε ασθενείς με ψύχωση. Οι νευροαπεικονιστικές έρευνες έχουν συνδέσει την ταχύτητα επε-
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εγκεφάλου και έχουν αποδείξει τον ρόλο της ως προγνωστικό παράγοντα των κλινικών αλλαγών 
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