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Marin, Nat. Med. 22:1229-1238 (2016)

Neurodevelopmental and Neuropsychiatric Disorders
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Marin, Nat. Med. 22:1229-1238 (2016)

Neurons and Glia Undergo Protracted Differentiation
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Cerebral Cortex
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Nieuwenhuys, Voogd, vanHuijzen, (2008) 
The Human Central Nervous System

14 weeks

21 weeks

28 weeks

40 weeks

Human Brain, 14 Weeks to End of Gestation
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Nonhuman Primate Brain, 
Mid-Gestation
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Neural Proliferation
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Neural Migration from Ventricular Zones to Cortex
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Temporal Pattern for Cerebral Cortical FA:  
Relationship with Morphological Differentiaion

Zervas and Walkley, (1999) J. Comp. Neurol. 330:48-64
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Synaptic Pruning in Frontal Human 
Cerebral Cortex

Huttenlocher et al.
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Cerebral Cortical Thickness Changes 
Throughout Human Lifespan

Sowell, Thompson, Toga, et al.
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Visual system:  Retina -> Thalamus -> Cortex
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Ocular Dominance Revealed by Electrophysiology
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Monocular Deprivation:  Cortex Responds to Non-
Deprived Eye
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Critical Period for Normal Ocular Dominance
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Critical Period – An Interval of Development in which 
Function at Maturity Depends on External Stimuli

Marin, Nat. Med. 22:1229-1238 (2016)
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Interference with Earlier Developmental Processes

Proliferation Migration Synapse 
Development
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Four Folding Variants in the Human OFC

Nakamura et al., Clin. EEG and Neurosci. 51:275-284 (2020)
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Nakamura et al., Clin. EEG and Neurosci. 51:275-284 (2020)

Findings from 26 Studies
Comparing Sz, ASD to Controls

Type I pattern represented 
with greater frequency in 
controls

Type III pattern represented 
with greater frequency in Sz
and ASD
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DeCapo et al., Biol. Psych. 85:122-134 (2019)

• Diet
• Stress

Neurodevelopmental
Disorder Risk

Placental Dysfunction
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DeCapo et al., Biol. Psych. 85:122-134 (2019)

Animal Model Studies are Critical for Understanding 
Biological Mechanisms
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Maternal Obesity Linked to Brain Developmental and 
Functional Impairments

• Fetal Brain Inflammation/Activated Microglia

• Synaptic Development (eg. reduced spine density)

• Specific Effects on Neuromodulatory Circuits

• Accumulating Evidence Implicates Role of Placenta

Shook et al., Prenatal Diagnosis 40:1126-1137 (2020)
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Conclusions

• Protracted development of the CNS renders the brain vulnerable to 
developmental perturbations

• Critical periods for CNS developmental plasticity may provide insights 
for understanding plasticity of other organs in DOHaD contexts

• Increasing evidence supports a role of the intrauterine environment 
in neurodevelopmental/neuropsychiatric disorders

• Current understanding primarily guided by observations of 
correlations, but indicate the importance of placental function
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