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Frontal plane

{a) Transverse section of spinal cort E’f’f BiTFA () Frontal section of brain
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Mapping cortical change across the
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We used magnetic resonance imaging and cortical matching algorithms to map gray matter density
(GMD) in 176 normal individuals ranqing in age from 7 to 87 years. We found a significant,
nonlinear decline in GMD with age, which was most rapid between 7 and about 60 years, over
dorsal frontal and parietal association cortices on both the lateral and interhemispheric surfaces.
Age effects were inverted in the left posterior temporal region, where GMD gain continued up to
age 30 and then rapidly declined. The trajectory of maturational and aging effects varied
considerably over the cortex. Visual, auditory and limbic cortices, which are known to myelinate
early, showed a more linear pattern of aging than the frontal and parietal neocortices, which
continue myelination into adulthood. Our findings also indicate that the posterior temporal cortices,
primarily in the left hemisphere, which typically support language functions, have a more protracted
course of maturation than any other cortical region.



M EDSELE

Neuropsychiatric Disease and Treatment Dove

3

REVIEW

Maturation of the adolescent brain

Mariam Arain
Maliha Haque
Lina Johal

Puja Mathur
Wynand Nel
Afsha Rais
Ranbir Sandhu
Sushil Sharma

Saint James School of Medicine,
Kralendijk, Bonaire, The Netherlands

This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment

2 April 2013

Number of times this article has been viewed

Abstract: Adolescence is the developmental epoch during which children become adults —
intellectually, physically, hormonally, and socially. Adolescence is a tumultuous time, full of
changes and transformations. The pubertal transition to adulthood involves both gonadal and
behavioral maturation. Magnetic resonance imaging studies have discovered that myelinogenesis,
required for proper insulation and efficient neurocybernetics, continues from childhood and
the brain’s region-specific neurocircuitry remains structurally and functionally vulnerable to
impulsive sex, food, and sleep habits. The maturation of the adolescent brain is also influenced
by heredity, environment, and sex hormones (estrogen, progesterone, and testosterone), which

play a crucial role in myelination. Furthermore, glutamatergic neurotransmission predominates,
whereas gamma-aminobutyric acid neurotransmission remains under construction, and this might
be responsible for immature and impulsive behavior and neurobehavioral excitement during
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ADHDZ¥ 10.5% vs TEBYRERS 7.5

AGE: 6

ADHD HEALTHY CONTROLS

(NIMH + 2007)
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Sampson & Laub : Life-course Desisters

Actual Mean Number of Offenses for Total Crime
(Total Events = 9.548): Ages 7 to 70
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(Neurolmage 2011)

s HREFDRNDRE
(Biol Psychiatry 2009)

- DVEEDRADFE
(PLoS One 2012)

« BIRERSIDRNDRE
(Neurolmage 2009)
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(Tomoda 2012)
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(Developmental trauma disorder, van der Kolk 2005)
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