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‘Schizophrenia is a heterogeneous disorder that 
encompasses different phenotypic manifestations of the 

disease. Genetic, gene expression and animal model studies 
unequivocally suggest that the molecular pathophysiology of 

the disease is complex, perhaps even unique to each patient.’
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Theoretical Course of Illness for Schizophrenia 

4

1. Tandon R, et al. Schizophr Res. 2009;110:1–23

This Photo by Unknown Author is licensed under CC BY-NC-SA
Childhood Adolescence/young adulthood

First psychotic episode

Variable degrees 
of recovery

Premorbid
phase

Prodromal
phase

Psychotic
phase

Stable
phaseCognitive,

motor, or 
social 
deficits

Brief/
attenuated
positive
symptoms
and/or 
functional
decline

Florid 
positive
symptoms

Negative symptoms, 
cognitive/
social deficits, 
functional 
decline

http://www.polygenicpathways.co.uk/vatches.htm
https://creativecommons.org/licenses/by-nc-sa/3.0/


The information provided by PsychU is intended for your educational benefit only. It is not intended as, nor is it a substitute for medical care or 
advice or professional diagnosis. Users seeking medical advice should consult with their physician or other healthcare professional.

Neurodevelopmental Model of Schizophrenia

• A risk-associated early developmental ‘insult’ occurs in the
brain, prior to the onset of SCZ symptoms, with psychotic
symptoms emerging in early adulthood, when normal
maturational and environmental events impose increasing
neural functional demands that reveal the brain abnormalities
established earlier.

• Theory Modifications:
– Time of insult (prenatal, perinatal, childhood, adolescence)
– Frequency of insults (one insult, a two-hit model, a multi-hit model or a 

stochastic continuum) 
– Nature of the insult

• Example Specific Potential Mechanisms:
– Immune-mediated alterations
– Excitatory–inhibitory imbalance in cortical tuning or connectivity in utero 
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Neurodevelopmental Model of Schizophrenia
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Risk: Genetic Vulnerability

• 50% concordance rate of SCZ in homozygous twins1

– Rare, highly penetrant mutations DISC1 and 22q11 microdeletion
• DISC12

– Mutations found in SCZ can alter gene expression patterns during fetal 
brain development.

– Mutations have been associated with neuroanatomical abnormalities like 
alterations in neuronal structure in the hippocampus and cortex.

• 22q11 microdeletion – strongest known risk factor for SCZ3

– 1-2% of sporadic cases of SCZ
– 1/3 pf carriers develop SCZ or schizoaffective disorder (25-31 times the rate 

of general population).
– Wide range of abnormalities reported in brain structure and function

• Currently, at least 43 candidate genes have been identified, but 
individual effect sizes are consistently modest, especially relative to 
the evidence for high heritability.1
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Risk: Environmental Exposure
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Prodromal: Neurodevelopmental NMDAR 
hypofunction
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NMDAR, n-Methyl-D-aspartate receptor; PV, parvalbumin; EEG, electroencephalogram This Photo by Nakazawa et al., is licensed under CC BY
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• The prodrome is hypothesized to be 
associated with aberrant neuronal 
dynamics

– Specifically an impairment in both 
amplitude & precision of 
synchronized rhythmic activity.

• A crucial variable for precise 
rhythmic activity is the balance 
between excitation and inhibition.

• Current theory highlighted:
– One reason for emergence of 

psychosis & associated perceptual & 
cognitive deficits is to be found in the 
disruption of neural dynamics 
coordinating brain activity in large-
scale networks.

Prodromal: Inhibition/Excitation Imbalance
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Allostatic Load and the Developmental 
Trajectory to Psychosis
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• Hypothesis: disease presentation might arise from abnormal 
synaptic pruning in the affected individuals

Psychosis:  Synaptic Pruning Hypothesis
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Psychosis: Microglia-mediated Synaptic 
Pruning
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Chronic Illness: Grey Matter Deficits
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Chronic Illness: White Matter Deficits
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Abnormalities of these WM structures provide evidence supporting the hypothesis of cerebral 
dysconnectivity in schizophrenia

1. Milliet, B et al., Serum S100B Protein is Specifically Related to White Matter Changes in Schizophrenia. Front Cell Neurosci. 2016; 10(33): 1-14.
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• The disease course of schizophrenia typically progresses through multiple 
phases, each hypothesized to have underlying abnormal 
neurodevelopment, which ultimately results in psychosis and chronic illness.

• The neurodevelopmental model of schizophrenia proposes that genetic and 
environmental risk factors combine to significantly alter the trajectory of 
normal brain development.

• The prodromal phase of schizophrenia has been noted to have altered 
cellular excitatory/inhibitory activity that can critically disrupt functioning of 
neural networks.

• Increasing allostatic load on neural circuitry, during the prodrome, increases 
the likelihood of clinical pathophysiology resulting in psychosis.

• The synaptic pruning hypothesis is hypothesized to be a reason for the 
protracted time observed to reach psychosis, and may be the result of 
abnormal microglia activity.

• Abnormal neurodevelopment and degeneration due to altered functioning 
can result in increasing brain volume deficits during chronic illness.

Summary
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