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Editorial

Epigenetic alterations related to early life
stressful events

In recent years we have begun to understand how
our environment influences us and shapes our lives
down to the smallest molecular level. The different
challenges we face at all stages in life shape our epi-
genetic landscape. Ventura-Junca et al. summarise
and discuss this new fast evolving field in this
issue of ACN . They highlight different epigenetic
mechanisms that may become perturbed by stressful
events early in life and which influence it may have
on our physical and mental health. Even before we
are born our epigenetic patterns are affected by the
environment. Heijmans et al. reported in 2008 that
prenatal exposure to famine during the Dutch Hunger
Winter 1944–1945 is associated with lower DNA
methylation of the imprinted IGF2 gene six decades
later (1). The hypomethylation may be related to a
deficiency in methyl donors, such as the amino acid
methionine. However, an additional contribution of
other stressors, such as cold and emotional stress,
cannot be ruled out. Thus prenatal famine may
reflecting ‘a very early life stressful event’.

How we enter the world may also affect our
epigenome. The stress of being born exceeds that of
any other critical life event. It has been suggested that
the global DNA methylation pattern in leukocytes
is higher if we are born by caesarean section
(CS) compared to vaginal delivery (VD) (2). After
3–5 days no significant difference between CS
and VD could be detected, but this does not
exclude that local differences remain. Once born
our upbringing continues to affect our epigenetics.
It has been demonstrated in a rat model that
how the parents groom their offspring influences
the epigenetic pattern on specific genes in the
brain (3). This has been supported by studies in
abused/neglected monkeys and humans, reviewed in
this issue of Ventura-Junca 2012. Even in our adult
life, after the sensitive childhood and adolescence we
continue to be shaped by our environment. Studies
on monozygotic twins show bigger differences in
DNA methylation with age (4,5). The comparisons

of monozygotic twins suggest that external and/or
internal factors can have an impact in the phenotype
by altering the pattern of epigenetic modifications
throughout life.

Epigenetic events alter the chromatin structure and
regulate gene expression. Perturbed epigenetic reg-
ulation has been associated with depression-related
behaviour. The promising property of epigenetics
contra genetics is that epigenetic modifications are
reversible. They are created in a chemical equilib-
rium of, e.g. histone acetylases and histone deacety-
lases. This opens up a possibility to manipulate and
reset the epigenetic landscape. In mouse visual cor-
tex, this proof of principle has already been shown.
Treatment with HDAC inhibitors reset the histone
acetylation pattern in adult mice to a histone acetyla-
tion level that resembles the levels during the critical
period when the mouse is young (6). The restored
epigenetic landscape was suggested to induce a new
critical period. This ‘time travel’ where we can make
an adult visual cortex ‘young’ again by epigenetic
manipulation opens up for novel potential possibil-
ities to treat various conditions. One may speculate
that an epigenetic modulation caused by early stress-
ful events in life can be corrected in adulthood with
specific epigenetic drugs. In this line, the antidepres-
sant potential of HDAC inhibitors has been supported
by experiments in animal models (7). Moreover,
we have recently shown that administration of the
antidepressant, escitalopram (a selective serotonin-
reuptake inhibitor) induces DNA demethylation in
the P11 promoter and re-establishes a ‘non patho-
logical’ DNA methylation pattern in a rat model (8).
Many questions remain to be answered before we
understand what consequences the modulated epige-
netic landscape has on us.

Another problem with epigenetic treatment is the
specificity of the epigenetic drugs available today.
The HDAC inhibitors on the market often inhibit
whole classes of HDACs, not specific ones. This
causes unnecessary side-effects. To be able to tailor
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the epigenetic treatment both better understanding
of the regulating epigenetic mechanisms and more
specific drugs are needed. However, treatment with
DNA demethylating agents and unspecific HDAC
inhibitors improves the survival of patients with
specific subtypes of leukaemia (9,10). This shows
the vast potential of epigenetic therapy.

Assistant Professor Andreas Lennartsson
Karolinska Institute, Stockholm, Sweden
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