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Abstract

Background: early childhood Adverse experiences in life and common
precipitants of toxic stress such as poverty, abuse or neglect, parental
substance abuse or mental illness, and exposure to violence can have a
cumulative toll on an individual’s physical and mental health.

Objective: to assess the association of exposure to early childhood
adversities with epigenetic alterations of glucocorticoid receptor gene, hair
cortisol level, cognitive and behavioral status in a sample of Egyptian
primary school children.

Subjects and methods: The study included 114 students aged between
7.5 - 11 years, divided into 2 groups according to the Adverse Childhood
Experiences International Questionnaire, Group A: (55 student) the
exposed group who were exposed frequently to one or two adverse
experiences, Group B: (56 student) the highly exposed group with
frequent or multiple exposure to three or more adverse experiences.
Behavior and 1Q assessment were achieved using Pediatric Symptom
Checklist (PSCL) and Wechsler Intelligence Scale respectively.
Measurement of hair cortisol level and assessment of DNA methylation of
glucocorticoid receptor gene were performed in a subsample.

Results: Children exposed to multiple adverse experiences were more
likely to have psychosocial disorders, attention deficit, externalizing
behavior and low performance 1Q. The hair cortisol levels of the two
groups were highly above the normal reference ranges of this age
regardless the multiplicity of exposure. DNA methylation was detected in
63% of the genetically studied children irrespective to the number of
adversities.

Conclusion: exposure to adverse childhood experiences increases the
child susceptibility to attention deficit and externalizing behavior with
negative impact on 1Q scores especially performance 1Q. The recorded
high hair cortisol level in the studied children promotes its use as a
biomarker of chronic stress. Though DNA methylation was detected in
some students, large scale studies are still needed.

Key Words: Childhood Adversity — hypothalamic pituitary adrenal axis
- Hair Cortisol — DNA methylation.
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Introduction &

INTRODUCTION

The experience of trauma, loss and bereavement during
Ichildhood have Dboth immediate and long-term
consequences for health and general wellbeing (Freeman et al.,
1993; Cerel et al., 2006).

Children who have experienced the death of a parent or
witnessed violent and/or traumatic events or exposed to
physical and sexual abuse and maltreatment during childhood
have consistently been linked to an increased likelihood of
depression (Molnar et al., 2001; Chapman et al., 2004), low
self-esteem (Mullen et al., 1996), alcohol and drug abuse
during adolescence and adulthood (Molnar et al., 2001; Diaz et
al., 2002).

Adverse life events or stressors that occur to a child's
parent or within their familial context have also been connected
to health, behavioural and social difficulties during childhood,
and poorer outcomes later in life. For example, lower
educational attainment has been found among adults who grew
up with parents who experienced mental health problems
(Ensminger et al., 2003).

Moreover, cumulative and/or concurrent exposure to a
number of these adversities (i.e. multiple adversities) has been
linked to exponentially poorer outcomes for children compared
to their exposure to single adversity (Turner & Lloyd, 1995;
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Felitti et al., 1998; Chapman et al., 2004; Zubrick et al., 2005;
Jaffee et al., 2007).

The most widely discussed biological basis for these
effects is the glucocorticoid cascade hypothesis, where chronic
stress evokes persistent hyperactivity of the hypothalamic-
pituitary-adrenal (HPA) axis (Coplan et al., 1996; Ladd et al.,
1996) leading to hypercortisolemia and associated atrophy of
the hippocampus; an important neural substrate for learning and
memory (Heim et al., 2000; Heim et al., 2001).

Chronic alterations of HPA axis activity have been
shown in rodents and non-human primates exposed to
disruptions of parental care such as maternal separation
(Sanchez et al., 2001; Pryce et al., 2005) and maternal neglect
(Rice et al., 2008), and in humans with childhood parental loss,
and neglect or other forms of childhood maltreatment
(Carpenter et al., 2009).

Elevated glucocorticoids impair neuronal growth and
survival (Duman, 2009), diminish neutrophils and modify
immune functions (Epel, 2009), and accelerate cellular aging
(Ceccatelli et al., 2007; Epel, 2009).

Other hormones such as epinephrine, and norepinephrine
are released, which over time with repeated exposures,
accumulate to contribute to the pathogenic processes that drive
cardiovascular diseases (CVD), systemic inflammation, high




