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ABSTRACT

The use of psychoactive substances is a global public health problem that affects a great number of adolescents and
young adults, also causing social, legal and economic consequences. Among the various psychoactive substances used
in this age group, cocaine stands out, as it has a high potential for abuse and dependence and compromises the entire
organism, mainly causing cognitive, emotional and behavioral changes. Adolescence is a phase of life in which physical,
emotional, neurobiological and social changes are observed. It is a period of great plasticity of the brain and development
of cognitive capacity, which makes adolescents vulnerable to the use/abuse of psychoactive substances and their harm.
The use of cocaine during this period can cause interference in neural circuits, synaptic plasticity and neurotransmitter
systems, causing lasting behavioral and cognitive consequences. This article presents the main characteristics and
clinical effects of cocaine on the human organism, highlighting its role in the general impairment of health and the

serious possible acute and chronic repercussions on the immature and vulnerable nervous system of adolescents.
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INTRODUCTION

The use of psychoactive substances is a public health
problem worldwide that affects a great number of
adolescents and young adults. Nowadays, cocaine has
occupied an increasingly larger space in this context,
contributing to the increase in direct and indirect morbidity
and mortality rates associated with its use and with many
social, legal and economic consequences.'® Cocaine is a
substance with a high potential for abuse and dependence,
and its use is facilitated by social environments and rituals
and living in groups, associated with excessive alcohol
consumption.*® Due to the expansion of production,
distribution and the emergence, in the mid-1980s, of an
alternative form of consumption (called crack) with lower
costs, the number of users worldwide has been
increasing.®

ADOLESCENCE

Adolescence is a period of life in which major physical,
emotional, neurobiological and social changes are

observed, comprising the transition from childhood to
adulthood, characterized by the search for new activities
and challenges, strong social influence, greater
predisposition to risks and modification of relationships
with groups of friends and family.37® It is a period in
which the brain and cognitive capacity are developing
rapidly to meet the new demands specific to this phase,
including synaptic pruning, myelination and maturation of
white and gray matter.>* In addition, risk behavior
increases motivated by emotionally strong situations and
the search for experimentation with novelties tends to
become a constant need.”1213

As the period of brain development in adolescence is
marked by great neuroplasticity, adolescents are very
vulnerable to external influences, due to the disparity in
maturation between the subcortical systems that are
already developed and the cortical systems that have not
yet undergone the maturation process.* Factors such as
dysfunctional family relationships, involvement with
influential peer groups, personality traits with emotional
instability and neuroticism increase the risk of contact with
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psychoactive substances.*® Furthermore, it is important to
highlight that some mental problems such as mood swings,
depression and anxiety can appear in adolescents who do
not use these substances, but which can be exacerbated by
cocaine use.>! Since adolescence is marked by profound
brain maturation and greater vulnerability to substance
abuse - since the prefrontal cortex, responsible for
executive functions such as decision-making, impulse
control and risk assessment, is still developing - cocaine
consumption becomes dramatically aggressive and has
serious consequences.'® Cocaine use during this period can
lead to interference in neural circuits, including changes in
synaptic plasticity and neurotransmitter systems, which
are associated with behavioral and cognitive consequences
that can be long-lasting.'6

COCAINE

Cocaine is a tropane alkaloid, called methyl-3-
benzoyloxy-8-methyl-8-azabicyclo  (3.2.1)  octane-4-
carboxylate, derived from the leaves of the Erythroxylon
coca plant, very common in some South American
countries, which was isolated and purified for the first time
in 1859 and initially used for medicinal purposes, proving
to be a highly addictive substance with an addictive
effect.>” Cocaine is currently found in two forms: a)
cocaine hydrochloride (fine, white powder, soluble in
water) consumed mainly by the intranasal, oral and
intravenous routes; b) free base (resulting from the
reaction of cocaine hydrochloride with ammonium or
sodium bicarbonate), commonly known as “crack”, and
typically consumed by inhalation.?*8

Other ways to consume cocaine include teas, chewing the
leaves, and rectally and vaginally.2*® The peak blood
concentration ranges from 1 to 5 minutes (smoking or
intravenous injection) to 60 to 90 minutes (oral
administration). The duration of the effect ranges from 5
to 60 minutes after smoking or intravenous administration
and up to 180 minutes after oral administration.19
Inhalation produces peak stimulation between 1 and 3
minutes after administration, lasting between 5 and 15
minutes. The intranasal route determines a longer effect,
ranging from 15 to 30 minutes.*?

These effects generally last from 30 to 40 minutes after an
intravenous dose or smoking and from 30 to 60 minutes
after nasal or oral administration.'” The half-life of cocaine
is between 40 and 90 minutes and may vary according to
the route of administration.? Cocaine is rapidly absorbed
through the oral and nasal mucosa, as well as through the
respiratory, gastrointestinal and genitourinary tracts.'” It
binds to albumin and al-acid glycoprotein and can be
found mainly in the brain, heart, kidneys, spleen, lungs,
liver, placenta and adrenal glands. It can be detected and
measured in urine, blood, hair, sweat, saliva, meconium
and breast milk.2® Because it is unstable in the blood,
cocaine is subject to the action of plasma and hepatic
cholinesterase enzymes, being rapidly hydrolysed into
benzoylecgonine, which also has vasoconstrictive action,

and ecgonine methyl ester.2'® These water-soluble
metabolites can be detected for up to 4 days after use and
are excreted in the urine.t"1%202! Excretion rates depend on
the amount consumed, and traces of cocaine can remain in
the body for weeks and even months in the hair.*®

ACTION AND EFFECTS OF COCAINE ON THE
CENTRAL NERVOUS SYSTEM

Cocaine is one of the most powerful stimulants that affect
the central nervous system, causing cognitive, behavioral,
and emotional symptoms.* In moderate doses, it promotes
a general feeling of well-being and reduced fatigue, causes
euphoria, excitement, improved alertness and
concentration, increased libido, and decreased appetite.
However, these manifestations are usually accompanied
by undesirable effects such as tremors, irritability,
insomnia, anxiety, and impulsive behavior.?

The nervous system can undergo molecular, structural, and
functional changes.?? Cocaine can compromise the brain
through inflammation, neurotoxicity, and oxidative stress,
increasing the production of reactive oxygen species and
stimulating the release of neurotransmitters such as
dopamine, serotonin, and norepinephrine which leads to
exaggerated and prolonged activity of the sympathetic
nervous system.1217.20-25 Agsociated with this, there is also
inhibition of neurotransmitter reuptake resulting in
accumulation in the synaptic cleft.*® Cocaine-induced
vasoconstriction can cause damage to the arteries,
reducing cerebral blood flow.?” Other mechanisms of
pathophysiological impact caused by cocaine consumption
may include increased platelet activation, increased
production and activation of prostaglandins, increased
sympathetic activity and endothelial dysfunction.?

Chronic cocaine use also compromises brain structure.
Studies have observed a smaller volume of gray matter in
the frontal lobe, temporal lobe and some subcortical
regions such as the amygdala and caudate nuclei.?* Other
affected regions are the prefrontal cortex, cingulate, insula,
striatum and cerebellum.>-262%30 Emotional manifestations
caused by cocaine use include impairment of mood,
emotions, cognition, and behavior with deficits in
attention, working memory, and visual memory,
worsening of executive functions difficulty controlling
impulses and desires, panic attacks, suspiciousness,
impairment of verbal fluency and judgment, inhibition of
responses, and impulsivity.?®232% Restlessness, euphoria,
irritability, agitation, repetitive stereotyped behaviors,
anxiety, loss of sleep, depression in addition to the
possibility of inducing psychotic symptoms such as
paranoia, delusions, tactile or visual hallucinations and
schizophrenia have also been reported. 1202324

GENERAL EFFECTS ON THE BODY
Cocaine use can cause a wide variety of effects on different

organs and systems, which are directly related to the route
of administration, user characteristics and quantity,
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occurring even after a single dose.?* Cocaine stimulates the
sympathetic system, causing vasoconstriction, increased
blood pressure, tachycardia and increased metabolic
demand, which are risk factors for many diseases.*?3 The
cardiovascular system can be severely compromised with
arrhythmias, heart failure, myocarditis, aneurysms, acute
myocardial infarction, constriction and reduction of
coronary blood flow and sudden death,%7:19:2023

As a potent neurotoxic substance, cocaine can cause
ischemia in the central nervous system, headache, tremors,
seizures, strokes and intracranial hemorrhages.%2%%7
Cocaine can also compromise the integrity of the blood-
brain barrier, leaving the central nervous system
susceptible to toxins, metals and attacks by
microorganisms.2?” Cocaine use is associated with
hyperthermia, which is clinically relevant because high
body temperature can cause disseminated intravascular
coagulation and rhabdomyolysis.? Changes in other organs
and systems can also be observed, such as ulceration and
perforation of the palate and nasal septum, atypical dental
caries, gingival lesions, abdominal pain, nausea, reduced
motility and delayed gastric emptying, ulcers and colitis.®*

Other changes include liver toxicity, periportal necrosis,
inflammation, impairment of neuroendocrine regulation
during pubertal development and changes in the
hypothalamic-pituitary-adrenal axis.2*32° Renal failure,
renal infarction and vasculitis have also been described.?
The respiratory system may be compromised and cause
bronchoconstriction, chest pain, pulmonary hemorrhage,
pneumothorax and pneumomediastinum. %t

CONCLUSION

Cocaine use represents one of the major public health
challenges that requires, in addition to specific health
actions, the involvement of the entire society, as it is
responsible for many physical and emotional damages, in
addition to compromising family and social relationships,
reserving a future without prospects for individuals.
Factors such as the glamorization of the use of
psychoactive substances, the expansion of markets and
availability can generate a feeling of normalization,
contributing to the perception of these substances as a
status symbol and a normal social component. Social
attitudes and policies have also been shown to impact the
perception of drug use and influence whether it is seen as
acceptable by society.

Despite all the efforts directed at educating about the
serious consequences that can be caused by cocaine, its
consumption is still high among adolescents. Knowledge
of the physical and emotional characteristics that human
beings present between childhood and adulthood,
including great neuroplasticity, the risks to which they are
subjected and the mechanisms of drug use by adolescents
can contribute to the development of interventions and
prevention and treatment/recovery strategies aimed at

mitigating the adverse effects of cocaine on the adolescent
brain.
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