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Adolescence

Maladaptive

* Risky behavior
« Substance abuse

« Asserting
independence

 Interacting more with
peers

* Increase in risk-taking

All directed toward
taking on the
responsibilities of
adulthood




Timeline of adolescence
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Rodent model of adolescence

hyperphagic
pubertal changes
increased risk-taking

increased peer-
directed social
interaction

Pellis,1997 b 4




The Adolescent Brain

* Is it developmentally unique?

M - Does it respond differently?




The developing adolescent brain

Human ”\(‘g-\ /nugodenmm

Mid-Sagittal Corpus Callosum Area (c?)
600

—4— Female
—m— Male

575
550 “‘—_—p“-’—’-‘-‘
525 JUOUORSTLL cattil

500

475

450

0 5 10 15 20

Age QDR

Lenroot and Geidd (2006) Neurosci BiobehavRev =~ ‘ : : h
- - -l{?“-;?’:“ It.-.{‘ !.)-;F‘Ff.l:L'-l K N

o

Adolescent




The developing adolescent brain
Human

At Birth 6 Years Old 14 Years Old
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Executive function
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Developmental changes in reward pathways

Prefrontal cortex

« synaptic loss - especially excitatory inputs

* T dopamine - serotonin inputs

1 cholinergic innervation

peak in glutamate binding then decline

T projections from amygdala

changes in maturation of inhibitory neurons

Striatum

« over production and subsequent pruning of dopamine
receptors

« | glutamate input from cortex

Hippocampus, Amygdala

pruning of excitatory inputs



Does the adolescent brain respond
differently?

Nicotine:
T rewarding, reinforcing effects

Cocaine:
| locomotor responses to acute cocaine

1 aggression

Alcohol:
| sensitivity to sedative effects

T vulnerability to neurotoxicity



Ambulation
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May be linked to decreased attention to cues, or altered
plasticity in PFC.
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Fold Changes from Vehicle-treated
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Stress...
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Genes important in synaptic plasticity

Brain derived
neurotrophic factor
(BDNF)
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Does the adolescent brain respond
differently?

Ferret stress

Adolescent
Stress Control

BDNF

Homer 1A

Adult

Stress Control

BDNF [t

Homer 1A [ -



Acute nicotine induces synaptic genes
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Dendrin is transiently induced following
acute nicotine
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Adolescence is a unique period of development
In terms of brain maturation

Adolescents respond differently to drugs and
stress and this has a molecular basis

Neurochemical immaturity likely contributes to
vulnerability

Enhanced synaptic plasticity during adolescence
may be a target for alterations caused by stimuli
such as stress and addictive substances
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