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Role of Putative Epigenetic Mechanisms in the Intergenerational
Transmission of Trauma Effects in “Comfort Women” Survivor

Offspring
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The article on the intergenerational transmission of trau-
ma effects in the offspring of “comfort women” survivors by
Lee et al,,' published in the March 2019 issue of Psychiatry
Investigation, has yielded important findings. Because the
“comfort women” survivors were exposed to extreme trauma,
including rape, sexual torture, physical trauma, starvation,
death threats, and witnessing of others being tortured and/or
killed as Japanese military sexual slaves during the Second
World War, all of them had post-traumatic stress disorder
(PTSD) throughout their lifetimes and some had complex
PTSD.? According to the findings of the study by Lee et al.,!
among the six offspring of “comfort women” survivors, case
A presented depression, panic attack, insomnia, and aggres-
sion; case B presented delinquent behavior in high school and
anger outbursts; and case C presented self-blame, suicidal ide-
ation, somatic symptoms, and sleeping problems. Thus, this
study provides evidence regarding the intergenerational trans-
mission of trauma effects in the offspring of “comfort women”
Survivors.

The intergenerational transmission of trauma effects can be
invariably explained by the concept of programmed epigenetic
modification. Moreover, the diversity in offspring responses
to parental trauma may be understood with the help of the
gene-environmental interaction. There has been emphasis on
the distinction between the inherited effects of intergenera-
tional biological transmission and the non-inherited effects
of parental behaviors; however, inherited and non-inherited
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effects may be commonly associated with epigenetic modifi-
cations. Both, parental sex and PTSD status have been regard-
ed as the differentiating factors of the underlying epigenetic
mechanisms for the effects of parental trauma exposure on
offspring behaviors.” A study on Holocaust survivors’ offspring
has reported that higher DNA methylation of the exon 1; pro-
moter of the GR-1; gene (NR3C1) is shown by offspring with
only paternal PTSD, while lower GR-1; promoter methylation,
associated with greater post-dexamethasone cortisol suppres-
sion, is shown by offspring with both maternal and paternal
PTSD. Cluster analysis has shown that maternal PTSD is as-
sociated with higher levels of depressive symptoms and anxi-
ety, and lower level of perceived emotional health, while pater-
nal PTSD is associated with higher level of childhood trauma
and lower level of attachment.* This differential association
between parental gender and GR-1; promoter methylation and
clinical indicators of offspring may be partly explained by the
psychiatric manifestations and their diversity of the “comfort
women” survivor offspring.'

The “comfort women” survivors’ offspring behaviors can be
partly understood by the epigenetic modification effects of
prenatal maternal trauma on offspring behavior. An animal
model studying the epigenetic programming of hypothalamic-
pituitary-adrenal (HPA) axis, has shown that prenatal stress
is associated with the sequential alterations related with the
11B-hydroxysteroid dehydrogenase type 2 (113-HSD2) meth-
ylation, lower expression of 113-HSD2 mRNA and 11p-HSD2
activity, and elevated cortisol level in placenta.” It is speculat-
ed that this association between prenatal exposure to trauma
at an early maternal age and high level of NR3C1 methylation
may partly influence the underlying mechanisms of the “com-
fort women” survivor offspring, since it is reported that the
“comfort women” survivors had been forced into the Japanese
army at ages ranging from 13 to 26 years.” Moreover, it has
been concluded that the fetoplacental interactions can be con-
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trolled by sex of the offspring. It has been reported that high-
er HPA axis reactivity with lower expression of 113-HSD2
mRNA in placenta is shown by female offspring exposed to
prenatal stressors, as compared with male offspring exposed
to similar stressors. Thus, the differences in clinical manifes-
tations of case A /C (female) and case B (male) in the findings
of Lee et al.' can be partly explained.

The potential epigenetic modifications of preconception
maternal trauma on the oocyte and fetoplacental environment
have been presumed, while few studies have evaluated their
intergenerational effects. It has been reported that maternal
age during the Holocaust is an independent influencing fac-
tor for urinary cortisol levels and cortisol metabolism in adult
offspring, whose mothers were children during the Second
World War.? A potential hypothesis for the effects of precon-
ception maternal trauma may be proposed from the personal
history of case C in the findings of Lee et al.' During the preg-
nancy with case C, at bumping into a soldier, her mother had
a re-experience and arousal without any additional significant
exposures to trauma. Thus, it is speculated that preconception
trauma exposure-induced prenatal re-experience and arousal
might be associated with the epigenetic modifications in fe-
toplacental environment.

Though Lee et al.! first reported the intergenerational trans-
mission of trauma effects in “comfort women” survivors’ oft-
spring, the study had several limitations. First, the sample size
of offspring was small. Second, there was little information
about the maternal age during the exposure to extreme trau-
ma, maternal PTSD status, and other parental trauma-related
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information. Third, the association between maternal trauma
exposure and offspring biology and behaviors were not stud-
ied in detail. Thus, further studies to overcome these limita-
tions are needed. Moreover, further studies about intergener-
ational (from FO to F1) and transgenerational (from F0 to F3
or F4) transmission of trauma effects in offspring of “comfort
women” survivor in Korea are needed to evaluate the epigen-
etic modifications in depth.
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