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Introduction
Cocaine binds to and blocks the activity of monoamine transporters which results in a decreased monoamine re-uptake at the synapse and increased extracellular levels of these neurotransmitters. Cocaine can act both
in CNS and in PNS, stimulating CNS and increasing sympathetic tone. It can cross the placenta barrier by simple diffusion so its mechanisms of action can exert significant teratogenic effects on the developing foetus. In
addition, it can also act as an intrauterine stressor. Dopaminergic system develops early during gestational period so it can be affected by prenatal cocaine exposure (PCE). Specific areas of the human brain such as frontal
lobe and limbic system are thought to be particularly vulnerable to the prenatal exposure to cocaine.

Aims
>Study the neurobiological and behavioural effects of prenatal cocaine exposure on children and adolescents.
>Clarify if there are significant differences in brain development, physical growth and behaviour between exposed
and non-exposed subjects.

Methodology

Literature research on online databases, mainly PubMed and ScienceDirect.
Consult basic textbooks of neurophysiology and neurobiology of addiction.

Effects on physical growth

Brain abnormalities

» At birth (children):

v Preterm birth

v Generalized growth retardation
(reduced birth weight, length and head
circumference)

» At 10 years of age (children):

v’ Reduction in weight, length, head
circumference, body mass index,
probability to be obese.

* Specific data from Gale et al., 2013:
- Weight - 4.54 kg less (41.73 vs.
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o . A fMRI study reported 10% decrease in global cerebral blood
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Fig. 1. Quantitative resting CBF image for the cocaine and Fig2. Micrographs of the cortex of the calcarine sulcus
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environment, life-style, infections, nutrition,
genetics, and psychosocial status.

Behaviour regulation difficulties
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» Executive functioning: PCE - less optimal executive functioning e

including working memory, inhibitory control, problem solving, N
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attention, planning and others. Important to study it in children . [N » Substance use is considered a risk-taking behaviour
and adolescents because it can have implications for the decision o TN and has been associated with PCE and also with
making abilities. 2 e high-risk social and cultural environments.

v'Adolescents exposed to cocaine during the 1%t

v Attention and inhibitory control: PCE may increase the risk N trimester of gestation showed high risk of
of attention and inhibitory control problems , especially in substance use and early substance use
males. Go/no-go reversal task study results showed that 75 Yoars sovears o msYers initiation (mainly alcohol, marijuana and
PCE had significant effects on attention errors in males and a " - - tobacco, but also cocaine).

Fig.3. Trajectory of errors during the Stroop colour-word
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See crosshairs at Rando et al., 2013.
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. X Fig.4. Age of alcohol initiation among offspring exposed
rats) and male gender was considered a predictor for and not exposed to cocaine first trimester (Richardson
increased externalizing problems. Gicll, 2075

Cognitive abilities Uncoupling of D1 dopamine receptor

» It has been described that PCE in rabbit produces an specific
uncoupling of the D1 dopamine receptor from its Gas protein in the

> PCE alone does not lower general D, Receptor/G Protein Coupling

intelligence (1Q). caudate nucleus, frontal cortex and cingulated cortex (strongly Saline Cocaine
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