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lifetime. In one study introduced previously (G. Miller, 
2010; Weaver et al., 2004), researchers observed that some 
rat mothers display high levels of nurturing behavior, lick-
ing and grooming their pups, whereas others are less dili-
gent. Behaviorally, the offspring of the more active mothers 
were less anxious and produced less stress hormone when 
disturbed than pups cared for by more passive mothers. 
Further, the females raised by nurturing mothers became 
nurturing mothers themselves.

In terms of stress, those rat pups raised by less nurturing 
mothers became more sensitive to stress throughout their 
lives. When confined to a Plexiglas tube, which restricted 
their movement, they produced more of the stress hormone 
cortisol. If the mouse mother lacks access to basic needs, 
then she shows difficulty making nests and spends less 
time with the young (Roth & Sweatt, 2011). This, in turn, 
is related to the methylation of the genes, which is passed 
on to the next generation. Other research found that mice 
raised by multiple mothers, which is the norm for mice in 
the wild, show better social adjustment as adults. These 
mothers also spend more time with their own daughters, 
and this shows an association with oxytocin receptors 
(Curley, Davidson, Bateson, & Champagne, 2009).

Although less epigenetic research has been performed with humans, there are suggestions 
that similar mechanisms may be at work in terms of human stress. In one of the first studies to 
examine the effects on offspring of intimate partner violence during pregnancy, Radtke and 
associates (2011) found changes in epigenetic factors. Examining human mothers and their 
children some 10 to 19 years after birth, DNA methylation of the gene associated with the 
stress hormone cortisol was seen in the children whose mothers had experienced partner vio-
lence during pregnancy. Children whose mothers did not experience partner violence or those 
whose mothers experienced partner violence before or after pregnancy did not show the effect. 
Overall, this suggests that mothers’ experiences during pregnancy can have long-term epigen-
etic effects on their children. Although the epigenetic mechanisms were previously unknown, 
a number of earlier studies showed that children of mothers who experienced psychological 
stress during pregnancy were more likely to experience anxiety and depression in their life 
(Huizink, Mulder, & Buitelaar, 2004).

Another study examined the brains of individuals who had committed suicide (McGowan 
et al., 2009). These researchers were interested in the question of whether the brains of those who 
had been abused differed in epigenetic factors from those who had not. What they found was 
that those individuals who had experienced childhood abuse showed more methyl groups on the 
stress gene receptor involved with cortisol. This was not the case with individuals who commit-
ted suicide but were not abused or a control group who did not commit suicide. Overall, initial 
evidence suggests that childhood abuse can have a long-term epigenetic effect. This illustrates the 
manner in which action on one level—in this case, the behavioral level—can result in changes in 
other levels such as the molecular one.

A variety of recent studies have considered the possibility that epigenetic changes such as 
DNA methylation and histone modification are involved in mental illness (Iwamoto & Kato, 
2009). At this point, the strongest evidence for epigenetic mechanisms relates to schizophrenia 
and bipolar disorder, although the mental disorder research suggests anxiety and depression can 
also be related. However, there is still much research to be performed to describe the pathways 
from psychological stress to psychopathology (Albert, 2010).

Like other species, affection in humans may lead to less stress in 
adulthood.

©
 iS

to
ck

ph
ot

o.
co

m
/B

ar
to

sz
 H

ad
yn

ia
k




