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Background: There are many challenges in the childhood psycho-
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pathology field to carry out epidemiological studies. The child is a
being in evolution with behavioral changes, making more difficult to
conduct this kind of research. Even nowadays, there are still several
diseases being treated as they were all the same, such as disorders,
disturbances, and behavioral changes. Moreover, there are still difficulties regarding the parameterized diagnostic criteria, such as the points
awarding cut-off scales utilization and the questionnaires application.
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Objective: To identify whether are genetic changes that can cause
childhood major depressive disorder and if there are genetic markers
that can be used to detect these changes.

Results: Studies showed a strong relationship between environmental stress (whether emotional or physical) and the genetic pool that
each individual has as specific genes regulating serotonergic and neurotrophic circuits. The pathophysiology and the interaction of these
circuits are not well established, but studies confirm their interactions
and expression with depression.

Conclusion: Major Depressive Disorder (MDD) is a deeply familiar
disorder, with genetic influences not very well established and relevant
environmental components.

Coutinho, et al (2014) reported according to different regional/local
researches that the prevalence of major depressive disorder (MDD) in
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Brazil in children and adolescents is estimated about
3.55% to 45.7% of this population, and the higher percentage was found in the Southeast. During
childhood, practically there is no sexual difference
sexual between the genders, with the male-female
ratio 1:1. On the other hand, in adolescents, the
prevalence was higher than in females, 1:2.
The risk of MDD increases with the age, reaching
20% at 18 years-old. Psychiatric diseases usually present associated with other diseases and depending
on the studied reference, 14% to 39% of young
people have a depressive disorder in association
with another psychiatric disease. The most common
associated diseases with depression are the anxiety
disorder, followed by disruptive behavior, attention
deficit hyperactivity disorder (ADHD) and substance
use disorder (Cividanes et al, 2014).
MDD is a deeply familiar disorder, with genetic
influences not very well established and relevant
environmental components. The environmental interference includes dysfunctional families, paternal
figure change, parent loss, physical abuse, negligence, social isolation, social support absence, domestic
and community violence exposure, and low socioeconomic status (Luby et al., 2014; Slavich et al, 2014).
Luby et al, (2014), evaluated the relationship between the Preschool Depression Syndrome (PDS),
usually occurring in children from 3 to 6 years old,
and the development of MDD at ages above 6 years
and in adolescents; They concluded that PDS is an
important risk factor associated mainly with one or
more of the aforementioned situations.
The depressive disorder pathophysiological mechanisms have not been fully elucidated yet. They
are multifactorial, as already described, and have
biological, environmental and genomic components. Slavich et al, (2014), argue that interpersonal
stress and social rejection can act as biological reactions trigger, promoting changes in the immune
system, leading to inflammation and therefore the
proinflammatory cytokines production. These cytokines, in turn, promote behavioral changes such as
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social isolation, fatigue, sad mood, psychomotor
retardation, among others.
After performing studies with the human genome, Wilson et al, (2014) argue that most psychiatric disorders are strongly heritable, although the
degree of this genetic influence is not yet known.
In the last decade, the genetic and environmental
interaction identification has led to an intense debate aiming to clarify the limits of this interaction.
Rocha et al. (2015) tested if the relationship between
childhood maltreatment and a subsequent depressive episode was influenced by the 5-HTTLPR genotype. This study suggests that the aforementioned
genotype has an important role in the relation between the abuse in childhood and the subsequent
episodes of depression in youth.
Gutierrez et al, (2015) highlight the genetic and
childhood maltreatment role as risk factors for MDD
development. Childhood maltreatment experiences
are related to mental disorders, possibly with specific gene effects influencing and stimulating the
initial traumatic event.
Results confirm the MDD increased risk due to
childhood maltreatment is modified by the variation
of both genes SERT and BDNT. The individual evaluation of these genes with maltreatment showed
no relevance. The three-way action (environment vs.
gene 1 vs. gene 2) had the higher influence in the
adulthood MDD development (Gutierrez et al., 2015).
Individuals carrying both the SERT/S allele as
BDNF/Met allele seem to be the most vulnerable
group to the childhood maltreatment impacts and
the depression development both in adults and
in adolescents. The BDNF presence with only one
Met+ allele was statistically related to refractory
cases progressing to MDD. (Gutierrez et al, 2015;
Kudinova et al, 2015; Frodl et al, 2014; Cross-Fuentes
et al, 2014.).
MDD development both in adolescence and in
adulthood depends on the interaction between the
environment (represented by the trauma developed
during childhood) and the complex interaction of a
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high plasticity genes number (Gutiérrez et al., 2015;
Kudinova et al., 2015; Frodl et al., 2014; Cruz-Fuentes
et al., 2014).
Peyrot et al., (2014) describe the polygenic risk
score presence as a group of genes that would act
together predisposing psychiatric diseases, particularly MDD. It reveals that direct genetic effects are
greater in the presence of childhood trauma, but
individuals with high polygenic risk score are the
most vulnerable groups to depressogenic effects in
childhood.
Increased exposure to serious adverse disorders in
childhood have been linked to smaller sizes of leukocytes telomeres in adults, suggesting accelerated
cellular aging. Serious physical or emotional disorders in childhood cause biological sequelae leading
to the shortening of telomeres and premature cell
aging which predisposes to the development of the
major depressive disorder (Chen et al., 2014; Gotlib
et al., 2014). Table 1 abstracts some results of the
cited studies on the interaction between gene and
environment.
High-risk familiar groups also have hormonal
disturbances related to the hypothalamic-pituitaryadrenal axis. Depressed mothers’ children have
shorter telomeres than non-depressed mothers’. In
addition to their greater stress with increased serum
levels of cortisol (Foland-Ross et al., 2014; Gotlib et
al., 2014).
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Studies suggest structural changes in the left hippocampus and in the dentate gyrus may be present before the depression onset in adults, during
adolescence, and such changes are correlated with
the 5-HTTLPR gene and depression presence. These structural findings are important as markers and
they can indicate the most susceptible groups (Little
et al., 2014; Frodl et al., 2014).
MDD in childhood goes beyond social and psychological issues and may also be involved in the development of organic pathologies. MDD in childhood
is not associated with a good cardiovascular profile
with a risk of cardiovascular disease in adolescence. Treatment and early identification of vulnerable
groups for MDD in childhood can be a strategy to
reduce the cardiovascular disease incidence in adults
(Rottenberg et al., 2014).
Still aiming to associate specific genes with the
presence of mood disorders and suicidal behavior,
Mullins et al. (2014) conducted a cohort study evaluating the German and English studies data of patients who had been previously assessed for common genetic variation in these two aforementioned
pathologies. However, in the end of the study, there were not enough evidence to support their hypothesis, the existence of a common gene to these
two diseases.
Studies showed a strong relationship between
environmental stress (whether emotional or physi-

Table 1. S tudies on the interaction between gene and environment.
Studies
Rocha, et al., (2015)
American Journal Of Psychiatry

Results
The relationship between abuse in childhood and subsequent depressive episode
were influenced by the 5-HTTLPR genotype.

Individuals who carry both the SERT S allele and the BDNF Met allele showed to be
Gutiérrez et al., (2015)
the most vulnerable group to the impact of childhood maltreatment and depression
Journal Of Psychiatry & Neuroscience
development.
Peyrot, ET al.,(2014)
The British Journal Milaneschinal Of
Psychiatry

Describes polygenic risk score as a vulnerability factor for groups exposed to the
depressant effects in childhood.

Chen, et al., (2014)
Journal Of Affective Disorders

Relates the smaller size of the telomeres with exposure to serious adverse disorders
in childhood, MDD predisposition in prone adults.

Gotlib, et al.,(2014)
Molecular Psychiatry

Depressed mothers' children have shorter telomeres than non-depressed mothers'
children and they also have higher stress with increased cortisol levels.
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cal) and the genetic pool that each individual has
as specific genes regulating serotonergic and neurotrophic circuits. The pathophysiology and the interaction of these circuits are not well established,
but studies confirm their interactions and expression
with depression.
The social importance of these studies alerts and
awakes professionals, researchers, and caregivers
since they highlight the relevance of having a holistic view regarding the patient care, taking into
account the past and the current biological context
in order to understand the disease.
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