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HOW DOES POLLUTION AFFECT TO PEOPLE WHO HAS SUFFERED FROM CHILDHOOD
MALTREATMENT?
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INTRODUCTION

The human being lives in a constantly changing environment, stress is an evolutionary response developed by living
organism in order to confront this changes.

Analyse the effect of ozone exposure on a model of maternal
deprivation in rats, considering:

The physiological response to stress involves the hypothalamic-pituitaryadrenal (HPA) axis (Fig. 1), whose activation increases the concentration of
corticoids that allows the coordination of the brain and the rest of systems
to get the best response to stress.
Acute stress is related to evolutionary
adaptions required to ensure survival,
however,
chronic
stress
disrupts
homeostasis producing negative results
(Fig 2). Moreover, if the chronic stress is
suffered during childhood, the negative
consequences can be kept during the
whole life.
Figure 1. Hypothalamic-pituitary-adrenal axis
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MATERIALS AND METHODS

Figure 2. Acute and chronic stress

Childhood maltreatment (CM) is one of
the biggest social and economic issues
worldwide (Gilbert et al. 2009). Among
people affected by CM there is a high
prevalence, among others, of violence,
drugs abuse and psyquiatric disorders.
This prevalence is directly related to HPA
axis and the stress response. Some
animals models have been proposed in
order to deeply analyse CM. Maternal
deprivation (MD), consisting on separate
rats from their mothers during the first
posnatal days, is one of the most widely
used.
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Figure 5. Experimental procedure. MD: maternal deprivation; O3: Ozone; Barnes M.:
Barnes maze; Elevated M.: Elevated plus maze.

MATERNAL DEPRIVATION

ERRADICATING CHILD ABUSE WOULD REDUCE THE OVERALL
RATE OF DEPRESSION BY MORE THAN HALF, ALCOHOLISM BY
TWO-THIRDS, AND SUICIDE, SERIOUS DRUG ABUSE, AND
DOMESTIC VIOLENCE BY THREE QUARTERS (Van der Kolk, B. 2016).

Rats will be separated from their
mothers 3h/day from p3 to p21.
Control group will be kept with
their mothers.

OZONE EXPOSURE
Rats will be exposured to high ozone
level (0.25 ppm ± 10%) during 5 months
in an inhalation cage unit. Concentration
will be kept controlled with an
ultraviolet analyser.

According to WHO, 92% of the world population lives in places
where air quality level exceeds the limit set (WHO. 2016).
Until 1990, most of the studies was focussed on pollution effect
on respiratory tract. However, in the last decades, it has become
apparent that pollution could also be related with the
development of hypertension, diabetes an neurodegenerative
disease (Kodavanti, UP. 2016) through activation of HPA axis (Fig
5).
Figure 5. Hypothalamic-pituitaryadrenal axis

COGNITIVE ABILITY

Pollution, in concrete ozone, increases plasma
corticosterone and ACTH levels, increases HPA
axis activity, decreases synaptic density and
cognition.

Barnes maze will be used to analyse
cognitive ability. The test measures
the capacity of the subject to learn
the location of the target by using
distal visual cues.

ANXIETY STATE
Elevated plus maze will be used
to evaluate anxiety state. This
test is based on the natural
aversion of mice for open and
elevated areas, as well as their
natural exploratory behaviour in
novel environments.
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POSSIBLE RESULTS AND DISCUSION

It has been demonstrated that both CM
and exposure to high level of ozone
produce physiological changes through
HPA axis activation. The knowledge of the
possible link between the development
of the children who suffered CM and air
pollution could improve long-term impact
of the CM on affected people.

HIPOCAMPAL VOLUME AND
COGNITIVE ABILITY

METHYLACION STATE

CORTICOSTERONE AND ACTH
CONCENTRATION

ANXIETY STATE

STRESS RESPONSE
Cold water tank will be used to
evaluate stress response. Rats will
be plunged in a cold water tank
during 15 minutes. Samples of
blood will be collected to measure
ACTH
and
corticosterone
concentration.

HIPPOCAMPAL VOLUME
Brain will be removed from rats, cut into
50μm slices and stained with thionin.
Hippocampus will be delimited using
the Mouse Brain Paxinos and volume
will be calculated using Cavallieri’s
principle.
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EPIGENETIC
Hippocampus and hypothalamus will be removed and
dried. DNA will be obtained using the kit Dneasy (Quiagen,
Dneasy Blood & Tissue Kits). Bisulfite mapping and PCR will
be used to obtain the methylation state of Glucocorticoid
receptor promoter and AVP promoter.

