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Abstract
Background

Scientific literature in psychology considers personality as an organization of ways of being, knowing, and acting that
ensures unity, coherence, and continuity, stability, and planning of the individual's relations with the world (Caprara &

Gennaro, 1994).

Personality is the outcome of two distinct constructs: Temperament and Character. So, personality is the result of the
interaction between biological aspects (temperament) and the experiences that anybody experiences in his own life,

interacting with the environment (Cloninger et al., 1993).

Scientific literature now largely agrees that adversity in the early years of life has broad long-term consequences on the
neuroendocrine, immune, and metabolic systems (Kim et al., 2019), as well as on neuroplasticity and neuronal

morphology that alter the overall evolution of (van Bodegom, et al., 2017; Edwards et al., 2010).

Here we analyze the hypothesis that maternal environmental factors (air and chemical pollutants, maternal health,
eating behaviors, maternal and fetal stresses, caregivers' behaviors, etc.) can cause epigenetic alterations in the
offspring in the prenatal and perinatal period that shape the trait's personality of the offspring themselves and that orient

part of their character in adult life.
Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement was used to develop
this systematic review. PubMed, Scopus, PsycINFO, and Biosis databases were searched for primary research articles
published between 2010 and 2023 looking for English language articles containing the term "prenatal”" and any of the
following terms: "anxiety"; "brain development"; "depression”; "gestation"; "maternal health"; "maternal stress"; "mental
health"; "newborn health"; "perinatal programming"; "pregnancy"; "prenatal stress"; "resilience to stress";
"transgenerational epigenetic inheritance"; "personality”; "personality trait"; "environmental epigenetics". Retrieved
articles were screened, and a subset of relevant abstracts was then selected for a more detailed evaluation. The final
studies selected consisted of those resources that directly evaluated the relationship between maternal environmental

factors and the personality traits of the offspring.
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Results, and Conclusions

One hundred and eleven studies were identified, but only three met the primary question. There is evidence to support
the hypothesis of correlations between environmental exposure during the intrauterine fetal period and personality traits

of the newborn.

Limits: Multiple limitations were found based on the lack of research on this specific topic, although such a field of

research can be important for developing effective strategies for primary prevention.
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1. Introduction

Scientific literature in psychology considers personality as an organization of ways of being, knowing, and acting that
ensures unity, coherence, and continuity, stability, and planning of the individual's relations with the world (Caprara &

Gennaro, 1994).

Personality is the outcome of two distinct constructs: Temperament and Character. So, personality is the result of the
interaction between biological aspects (temperament) and the experiences that anybody experiences in his own life,

interacting with the environment (Cloninger et al., 1993).
Other authors have named this biological, genetic, and time-stable basis as a personality trait (Eysenck, 1990).

Here we try to understand whether the Personality trait is due only to genetic inheritance, and therefore to Chance, as well
as the meeting of maternal and paternal alleles, for each chromosomal locus, at the moment of conception, or if it is

shaped by something else.

Scientific literature now largely agrees that adversity in the early years of life has broad long-term consequences on the
neuroendocrine, immune, and metabolic systems (Kim et al., 2019), as well as on neuroplasticity and neuronal

morphology that alter the overall evolution of (van Bodegom, et al., 2017; Edwards et al., 2010).

In the scientific literature, there is a precise line of investigation on the origin and development of diseases deriving from
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the exposure of the fetus, directly or indirectly through the mother, to certain environmental factors (Tarrade et al., 2015;

Barouki et al., 2018; Yong et al., 2020).

This work is based on the hypothesis that the perinatal environment has or may have an impact on the health of the fetus

and its subsequent life.

Lapehn notes (Lapehn et al., 2022) that the placenta is uniquely positioned to evaluate prenatal exposures from this
environmental influence perspective (where "environment" encompasses physicochemical, behavioral, socioeconomic,
etc. factors) because it is an ephemeral and essential fetal organ that manages the transport of oxygen, nutrients, waste,

and endocrine signals between the mother and her unborn child.

As Liester & Sullivan (Liester & Sullivan, 2019) recall, the interactions between individuals and their environment that
affect the normal development and functioning of the human brain are mediated by changes in DNA, known as epigenetic

changes.

In addition, in the last six years, a lot of research has used placental epigenomics to obtain biological information on any
placental alterations related to the perinatal period of unborn babies, including preterm birth, intrauterine

underdevelopment, birth weight and/or size (Lapehn et al., 2022).

Nakamura (Nakamura et al., 2023) states that the placenta epigenome can be considered a biochemical record of the
prenatal environment and a potential mechanism of its association with future fetal health. His study provides the first

evidence of associations between placental DNA methylation and the baby's behavioral and emotional difficulties.

2. Epigenetics

British biologist Conrad Waddington (1939) proposed the term epigenetics almost a century ago to describe the molecular

events involved in early embryonic development.

Subsequently, this term was adopted by many researchers to describe all developmental events that begin with the

fertilized zygote and end with the mature organism (Felsenfeld, 2014).

Under the "umbrella" of the term epigenetics, all the processes that were not easily interpretable in genetic terms, but
which, due to their peculiarity of being transmitted between mother and child, have a hereditary component, have been

grouped over time (Holliday, 2006).

As knowledge has advanced, it has been realized that epigenetic changes provide a mechanism for the transmission of
information not encoded in DNA. Such information includes a historical record of interactions between the environment

and the genome, which is stored as a form of cellular memory (Liester, 2019)

Given the heterogeneity of the processes encompassed in the term epigenetics, Liester's definition—"the study of

changes in gene expression that do not result from alterations in the DNA sequence"—has been considered here. (Liester
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et al., 2019).

2.1. Epigenetic processes

Epigenetic changes that can lead to gene variations downstream of the process can occur through chemical, structural,
and positional changes in chromatin, resulting in the activation or deactivation of genes. They are stable mutations,

sometimes reversible, sometimes persistent even across multiple generations.

Transmission of epigenetic information to subsequent generations can occur through fetal programming, behavioral

intervention, or germline transmission (Bohacek & Mansuy, 2013).

Four of the most frequently analyzed are briefly mentioned here.

2.1.1. DNA methylation

DNA methylation is the direct addition of a methyl group to a DNA base. This process occurs in the majority of cases on
cytosines adjacent to guanine residues. DNA methylation, within the promoter region of a gene, results in gene silencing

through the recruitment of repressors and the inhibition of transcription factors (Jones, 2012).

It is widely believed among researchers that the covalent binding of methyl groups to DNA is an important regulator of

gene expression (McGowan & Roth, 2015; Bonduriansky & Day, 2018).

2.1.2. Histone changes

To protect the DNA in the nucleus of the cell and guide the transcription process, it is wrapped around basic chromatin

"packaging" proteins (histones, "epigenetic marks") that can undergo post-translational modifications (Annunziato, 2008;
Bannister & Kouzarides, 2011). Acetyl and methyl modifications, along with phosphorylation, are the most frequent types
of histone modifications; depending on the number and location of the marks on the histone complex, they determine the

activation or deactivation of genes (Bannister & Kouzarides, 2011).

2.1.3. Non-coding RNA

Non-coding RNAs (ncRNAs) are another type of element that can intervene in the epigenetic process by mediating
various intracellular processes (Huang et al., 2014). An ncRNA is a functional RNA molecule transcribed from DNA but
not translated into protein. There are also long non-coding RNAs (IncRNAs), another subgroup of RNAs longer than 200
nucleotides that have the function of remodeling chromatin and constitute transcriptional and post-transcriptional

regulators (Tiffon, 2018).

2.1.4. Chromatin localization near the nuclear envelope

The location of chromatin within the nucleus influences gene transcription (Zuleger et al., 2011). For example, chromatin

next to the nuclear lamina lining the inside of the nucleus envelope is generally associated with gene repression, while the
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placement of the same chromatin away from the lamina is associated with gene activation (Gallegos et al., 2018;

Medrano-Fernandez & Barco, 2016).

3. Factors that can trigger epigenetic mutations

Epigenetic processes modulate interactions between individuals and the environment, and a wide range of environmental
factors can trigger epigenetic modifications. These factors include pollutants, toxins (Waring et al., 2016; Martin & Fry,
2018), alcohol (Pandey et al., 2017), addictive substances (Godino et al., 2015), eating behaviors (Sapienza & Issa,
2016), activity and exercise (Sanchis-Gomar et al., 2012), exposure during gestation to maternal nutritional factors (Tiffon,

2018), and stressors or traumatic episodes experienced by the mother (Yehuda & Bierer, 2008).

All of these factors can produce epigenetic changes that affect neuronal development, neuroplasticity, cognition, and
behavior, even permanently (Butler et al., 2016; McEwen et al., 2012). In fact, for example, traces of peculiar and different
epigenetic modifications have been highlighted, compared to the control group, in individuals who were exposed in the

fetal period to famine during the Dutch famine winter in 1944-1945, sixty years after exposure (Heijmans et al., 2008).

4. Transmission of epigenetic mutations

Epigenetic changes can be passed down through generations, a process called transgenerational epigenetic inheritance
(Babenko et al., 2015). Transgenerational epigenetic inheritance involves the transmission of non-genetic information from
parent to offspring through germ cells. Such information has been shown to persist for 14 generations (Klosin et al.,
2017). Other evidence of the transmission of transgenerational epigenetic modifications has been provided in studies of
the descendants of Jewish survivors of the Holocaust (Bierer et al., 2020), where data emerged that adult children of
those who experienced that tragedy showed lower methylation of site 6 of the FK506 binding protein 5 (FKBP5) compared
to the control group. (Shrira, 2020; Yehuda et al., 2016; Yehuda et al., 2014). Epigenetic and behavioral transmissions

from mother to offspring have also been demonstrated regarding dopamine and its transporter DAT (Mariano et al., 2020).

5. Effects on the fetus and on the first moments of life resulting from certain environmental

conditions in the intrauterine and/or perinatal period

In the analysis of some perinatal stressful conditions, Lehnig (Lehnig et al., 2019) notes that preterm infants can face

multiple challenges both in the intrauterine and immediate postnatal periods.

According to Zitkovsky (Zitkovsky et al. 2021), premature infants lose the protection of the placenta prematurely, lose the
element that modulates homeostasis in the intrauterine environment, and lose protection from events that can have

epigenetic and potentially harmful effects on neurological development in newborns.

In addition, the mother of the preterm infant, due to the premature birth and the difficulties that arise from such an event,
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may experience a high rate of MCM (Maternal Childhood Maltreatment), a construct that can generally be summarized as
"maternal (which can include: physical abuse, emotional abuse, i.e. related to maternal responses that are not in tune with
the needs of the offspring, physical or emotional abandonment, according to attachment theory, or even sexual abuse,)

(World Health Organization, 2016; Lehnig et al 2019).

In an observational and longitudinal research study by the University of Tennessee, called CANDLE (acronym for
Conditions that Affect Neurocognitive Development and Learning in Early Childhood), aimed precisely at identifying the
factors that affect the development and learning ability of the child during the mother's pregnancy, it emerged that
maternal urinary concentrations of 21 phthalate metabolites sampled during the second and third trimesters of pregnancy
were present in the placental transcriptome and therefore in contact with the nutrients and vital environment of the fetus

(Lotus et al. 2021; Volgyi et al. 2013; Paquette et al. 2022; Lapehn et al. 2023)

It is therefore almost universally shared by researchers that the developing fetus is influenced by multiple aspects of the
environment in which the mother lives, what she is exposed to, and her mental health (Thornburg et al. 2020; O'Connor et

al. 2022).

Adversity in early childhood has also been associated with a decrease in hippocampal volume, and the hippocampus is
most likely the area of the brain most affected by stress in the early years of life (Northington et al. 2001). This is given the
developmental times of the individual brain structures potentially involved: the human hippocampus is not fully developed
before the age of 2, while the frontal cortex matures mainly between the ages of 8 and 14, and the amygdala continues to
develop until early adulthood (van den Tweel et al. 2005) The sensitivity of the hippocampus to the "injuries" experienced
in the very first period of life is therefore particularly important, as this subcortical structure plays a key inhibitory role in

PVN (paraventricular nucleus) activation of the HPA axis, Hypothalamic-pituitary-adrenal (Lehnig et al 2019).

5.1. Hypothalamic-pituitary-adrenal (HPA) axis

Numerous studies address the hypothesis that maternal exposure to trauma, via the release of placental corticotropin

(pCRH), can result in intergenerational transmission that begins during intrauterine life (Moog et al. 2016).

There are elements in the external environment that induce permanent changes in the stress response of the HPA axis

and glucocorticoid levels, and the most important factor is adversity in the early life period (Seal et al. 2021).

Glucocorticoids activate the transcription of genes associated with glucose and lipid regulatory pathways and thus control

both physiological and pathophysiological systemic energy homeostasis (Seal et al. 2021).

Both animal and human data have emphasized the permanent and potentially deleterious neuroendocrine effects of
stress exposure during early childhood or child development (Coplan et al. 2001; Heim et al. 2001; Meany et al. 1989;

Plotsky et al. 1993).

Dysregulation of cortisol and deficient regulation of glucocorticoid feedback have been identified as biological correlates of

depression and anxiety disorders in adults (Burke et al. 2005; Holsboer et al. 1995; Yehuda 2005).
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A large clinical literature has characterized major depressive disorder (MDD) as a condition associated with excessive
basal cortisol secretion and inadequate regulation of the inhibitory feedback of the constituents of the hypothalamic-

pituitary-adrenal (HPA) axis (Hansen-Grant et al. 1998).

5.2. Mitochondrial changes
Mitochondrial changes can also be combined with epigenetic processes.

It is now clear that mitochondria can adapt morphologically, driven by the presence or absence of environmental stress,
and that such dynamic adaptations are mediated by specific mitochondrial functions (Sprenger & Langer 2019; Yapa et al.
2021; Jones & Thornton 2022). Chronic stress can alter mitochondrial dynamics in the brain both directly through the
action of stress hormone receptors and indirectly through alterations of the neuroendocrine axis (Picard et al. 2018;

Hunter et al. 2016; Bartlett et al. 2019).

Mitochondrial function/dysfunction may play an important role in the link between prenatal and/or postnatal stress and

neurodevelopmental outcomes in infants (Zhao et al. 2022).

In addition, it should be noted that some perturbations in mitochondrial dynamics have been identified in numerous
neurodegenerative conditions (e.g., Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis) (Jonese &
Thornton 2022), and neurodevelopmental conditions such as autism spectrum disorder (Citrigno et al. 2020; Gavelli et al.

2015; Kim et al. 2019).

6. Discussion: Correlation with Environment and Personality Trait

As highlighted so far, numerous studies show the correlation between the maternal environment and the development of
pathologies in offspring, whether they manifest at the time of birth or manifest themselves later in life, even after a few

decades, or whether they are transmitted to subsequent generations.

There is therefore a considerable body of scientific work that testifies to the effects of adversity on mothers and offspring
during the prenatal period (43 Glover et al., 2002; Matthews, 2002; McCormick et al. 1995; Seckl, 2001; Weinstock, 1997).
In particular, such "insults" have been associated with increased responses of the Hypothalamic-pituitary-adrenal (HPA)
axis and more generally with autonomic responses to stressors (Amiel-Tison et al., 2004; Chapillon et al., 2002; Maccari et

al., 2003; Wadhwa et al., 2001).

Last but not least, the work of Heim & Nemeroff (2001) shows that studies that have evaluated parental neglect and
abusive behavior towards children during the first weeks of life have found lower stress management skills, less
independent independence, and higher levels of anxiety and stress. This resulted in increased activity in the HPA axis and
central nervous system when the same individuals were subjected to stressors in later life (Heim & Nemeroff 2001; cited

by Osério et al., 2017). This is because, as Jovanovic (Jovanovic et al., 2010) explains, in the case of post-traumatic
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stress disorder, ACTH responses are attenuated and lead to reduced cortisol secretion and altered negative feedback to

the hypothalamus.

On the other hand, there is little or no research that correlates factors of the maternal environment to the psychological,

non-pathological profile of the offspring, and in particular, to their character traits.

Maybe we can deduce some information in this regard by carrying out an operation, so to speak, "negative" or
"backward," if you will pardon the term, from studies that relate placental and/or perinatal "insults" with the early onset of
psychological distress such as anxiety disorders or otherwise "unexplained" PTSD in the child in the first months of life.
This is because, beyond the consideration that each case has its peculiarities and uniqueness, psychological disorders
such as anxiety or depressive disorders may be more present in subjects with personality traits that have a greater
component of introversion, according to the Big Five theory (McCrae & Costa, 2008), and some researchers have tried to
answer the question that arises spontaneously from empirical observation deriving from clinical activity: "Why is it that
even though many people experience trauma, only a minority of them develop a persistent disorder such as post-

traumatic stress disorder?"

Tronik (Tronick & Hunter 2023) observes how the development, the quality of an individual's functioning, and therefore his
or her permanent character characteristics (personality traits), are also the result of repeated experiences and processes

that the child considers or may consider traumatic.

It should be remembered, for example, that the meaning given by children to the game of being lifted or thrown into the air

by a parent can lead to fun and excitement in some and fear and despair in others.

These behavioral and meaning-attribution differences may be related to temperament or modulation of one's limbic
structures (Tronick & Hunter 2023). In other words, if a child has a low threshold of amygdala reactivity, he or she may

experience as traumatic an event that another person of the same age considers neutral or even pleasant (Porges, 2011).

The difference in attribution pointed out by Tronik (Tronick & Hunter 2023) and different character predispositions resulting
from different thresholds of reactivity/functioning of limbic structures highlighted by Porges (2011) explain the empirical
finding that, although most of us may be exposed to a traumatic event in our lifetime, only a minority will develop a

persistent disorder such as post-traumatic stress disorder because of it (Hunter, Gray, McEwen, 2018).
Currently, only two of the studies reviewed explicitly address the topic.

The first is that of Davis (Davis et al., 2005), who in her work suggests that the exposure of the fetus to placental
corticotropin, whose presence increases in the third trimester of gestation and which, the author points out, is of placental
origin and not hypothalamic, influences the infant's temperament. Davis found that fetuses exposed to lower levels of
maternal CRH at 25 weeks of gestation were rated by their mothers as having the least fear and distress behaviors during
childhood. The same researcher also points out that the 25th week is the most sensitive period to observe the influences

of CRH programming on infant temperament (Davis et al., 2005).

The other work is that of Moog (Moog et al., 2016). In her research, the author observes that it has already been
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demonstrated that the intergenerational transmission of the effects of maternal exposure to trauma, also experienced in
childhood, can occur in the postnatal life of the child through maternal psychological states related to the stressful event
he experienced in childhood, on the dyadic mother-child relationship, and suboptimal parental behaviors (Pereira et al.,

2001; Roberts, 2004).

But Moog itself takes a further step: it shows that the traumatic childhood exposures of the future mother also have an
impact on the development of the fetus since the presence of pCRH (placental corticotropin) is a predictor of infant

temperament (Moog et al., 2016).

Even more interesting, for the present study, is what Barker & Osmond (1986) have shown about the fetus' ability to
generate "predictions" about the nature (in terms of pleasantness/unpleasantness, affect/hostility) of the extrauterine
world, and such "predictions," which Tronik defines as the results of neurosomatic embodied systems (Tronick & Hunter,

2023), influence and can characterize how the fetus before, and the newborn then, acts in the world (Lester et al., 2018).

These "predictions" are, in other words, "contents," and "meanings" with no awareness implications, devoid of

timestamps, narratives, and images (Tronick & Hunter, 2023).

According to Tronik's thought above, the newborn, even the premature one, Montirosso hypothesizes (Montirosso et al.,
2010, 2014a, 2014b), can experience a state of motivated and embodied discomfort, perhaps even an emotional state of
fear, or a state of pleasure that guides his behaviors in the world. Although in different terms, Tronik (Tronick & Hunter,
2023) adds that the emotional state of fear described by Montirosso results in a predisposition to introversion, and that of

pleasure leads to a predisposition to extroversion.

6.1. Limitation of Current State of Scientific Knowledge

The ethical and practical difficulties hinder the researchers from conducting the clinical trial in infants. There is too little
research on the correlation between environmental exposure during the intrauterine fetal period and the personality traits

of the newborn. The lack of studies on this topic will need to be addressed in future studies.

7. Conclusions

From this systematic review emerges a solid basis, in scientific literature, on which to base the hypothesis of correlations
between environmental exposure during the intrauterine fetal period and the personality traits of the newborn. Despite
this, there is an almost total absence of studies on this specific topic, although such a field of research can be important
for developing effective strategies for primary prevention because the quality of the mother-infant relationship is or can be
influenced by the characteristics of the newborn (e.g., temperament) from the moment of birth (and even before, as we

have seen), and knowing its genesis and dynamics, intervene on possible disorders that arise.

There are no conflicts of interest in funding for the author. There are no declared conflicts of other interests for the author.

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 917



Q Qeios, CC-BY 4.0 - Article, December 18, 2023

Statements and Declarations

There are no conflicts of interest in funding for the author. There are no declared conflicts of other interests for the author.

References

o Amiel-Tison, C., Cabrol, D., Denver, R., et al. (2004) Fetal adaptation to stress: part Il. Evolutionary aspects; stress-
induced hippocampal damage; long-term effects on behavior; consequences on adult health. Early Hum Dev
2004;78:81-94.

e Annunziato, A., (2008) DNA packaging: nucleosomes and chromatin. Nat Educ. 2008;1:1

o Babenko, O., Kovalchuk, I., Metz, G.A. (2014) Stress-induced perinatal and transgenerational epigenetic programming
of brain development and mental health. Neurosci Biobehav Rev. 2015 Jan;48:70-91. doi:
10.1016/j.neubiorev.2014.11.013

o Bannister, A.J., Kouzarides, T., (2011) Regulation of chromatin by histone modifications.Cell Res. 2011;21:381-95

o Barker, D.J.P. & Osmond, C. (1986) Infant Mortality, Childhood Nutrition, and Ischaemic Heart Disease in England and
Wales. The Lancet, 1, 1077-1081. http://dx.doi.org/10.1016/S0140-6736(86)91340-1

o Bartlett, A., Lapp, H., Hunter, R. (2019). Epigenetic mechanisms of the glucocorticoid receptor.Trends in
Endocrinology & Metabolism, 30, 807—-818. https://doi.org/10.1016/{.tem.2019.08.002

o Barouki, R., Melén, E., Herceg, Z., Beckers J., Chen, J., Karagas, M., et al. (2018) Epigenetics as a mechanism linking
developmental exposures to long-term toxicity. Environ Int. 2018;114:77-86

o Bierer, L.M., Bader, H.N., Daskalakis, N.P., Lehrner, A., Provengal, N., Wiechmann, T., Klengel, T., Makotkine, I.,
Binder, E.B., Yehuda, R. (2020) Intergenerational Effects of Maternal Holocaust Exposure on FKBP5 Methylation. Am J
Psychiatry. 2020 Aug 1;177(8):744-753. doi: 10.1176/appi.ajp.2019.19060618

o Bohacek, J., Mansuy, I.M. (2013) Epigenetic inheritance of disease and disease risk.Neuropsychopharmacology
38(1):220—236.

o Bonduriansky, R., Day, T., (2018) Extended Heredity: A New Understanding of Inheritance and Evolution, Princeton
University Press

e Burke, H.M., Davis, M.C., Otte, C., Mohr, D.C. (2005) Depression and cortisol responses to psychological stress: a
meta-analysis. Psychoneuroendocrinology. 2005;30:846—-856

o Butler, A.A., Webb, W.M., Lubin, F.D. (2016) Regulatory RNAs and control of epigenetic mechanisms: expectations for
cognition and cognitive dysfunction. Epigenomics. 2016 Jan;8(1):135-51. doi: 10.2217/epi.15.79

e Carpenter, L.L., Carvalho, J.P., Tyrka, A.R., Wier, L.M., Mello, A.F., Mello, M.F., Anderson, G.M., Wilkinson, C.W.,
Price L.H. (2007) Decreased ACTH and Cortisol Responses to Stress in Healthy Adults Reporting Significant
Childhood Maltreatment. Biol Psychiatry 62, 1080—-1087. 10.1016/j.biopsych.2007.05.002

o Ceruso, A., Martinez-Cengotitabengoa, Mayte, Peters-Corbett, A., Diaz-Gutierrez, M.J., Martinez-Cengotitabengoa,
Monica (2020) Alterations of the HPA Axis Observed in Patients with Major Depressive Disorder and Their Relation to

Early Life Stress: A Systematic Review. NPS 1-11. 10.1159/000506484

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 1017


http://dx.doi.org/10.1016/S0140-6736(86)91340-1
https://doi.org/10.1016/j.tem.2019.08.002

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

o Chapillon, P., Patin, V., Roy, V., et al. (2002) Effects of pre- and postnatal stimulation on developmental, emotional, and
cognitive aspects in rodents: a review. Dev Psychobiol2002;41:373-87

e Chen, H., McCaffery, J.M., Chan, D.C. (2007) Mitochondrial fusion protects against neurodegeneration in the
cerebellum. Cell 130, 548-562 10.1016/j.cell.2007.06.026

o Citrigno, L., Muglia, M., Qualtieri, A., Spadafora, P., Cavalcanti, F., Pioggia, G. et al. (2020) The mitochondrial
dysfunction hypothesis in autism spectrum disorders: current status and future perspectives. Int. J. Mol. Sci 21, 5785
10.3390/ijms21165785

o Cloninger, C.R., Svrakic, D.M., Przybeck, T.R. (1993) A psychobiological model of temperament and character.Arch
Gen Psychiatry. 1993 Dec;50(12):975-90. doi: 10.1001/archpsyc.1993.01820240059008. PMID: 8250684.

o Coplan, J.D., Smith, E.L., Altemus, M., Scharf, B.A., Owens, M.J., Nemeroff, C.B., et al. (2001) Variable foraging
demand rearing: sustained elevations in cisternal cerebrospinal fluid corticotropin-releasing factor concentrations in
adult primates. Biol Psychiatry. 2001;50:200-204

o Damasio, H., Damasio, A., (2023) Q&A, Neuron, Volume 111, Issue 21, P3337-3340, november 01, 2023 (a)

o Damasio, A., Damasio, H., (2023) Feelings Are the Source of Consciousness.Neural Comput2023; 35 (3): 277-286.
doi: https://doi.org/10.1162/neco_a_01521 (b)

o Damasio, A., (2012) Il sé viene alla mente, Adelphi ed. it.

o Davis, E.P., Glynn, L.M., Dunkel Schetter, C., Hobel, C., Chicz-Demet, A., Sandman, C.A. (2005) Corticotropin-
releasing hormone during pregnancy is associated with infant temperament. Dev Neurosci. 2005;27(5):299-305. doi:
10.1159/000086709

o Edwards, A.D., Brocklehurst, P., Gunn, A.J., Halliday, H., Juszczak, E., Levene, M.et al. (2010) Neurological outcomes
at 18 months of age after moderate hypothermia for perinatal hypoxic ischaemic encephalopathy: synthesis and meta-
analysis of trial data. BMJ 340, ¢363 10.1136/bmj.c363

o Eysenck, H. J. (1990). Biological dimensions of personality. In L. A. Pervin (Ed.), Handbook of personality: Theory and
research (pp. 244—276). The Guilford Press.

o Felsenfeld, G. (2014) A brief history of epigenetics. Cold Spring Harb Perspect Biol. 2014 Jan 1;6(1):a018200. doi:
10.1101/cshperspect.a018200. PMID: 24384572; PMCID: PMC3941222.

o Gajavelli, S., Sinha, V.K., Mazzeo, A.T., Spurlock, M.S., Lee, S.W., Ahmed, A.l. et al. (2015) Evidence to support
mitochondrial neuroprotection, in severe traumatic brain injury. J. Bioenerg. Biomembr. 47, 133—148 10.1007/s10863-
014-9589-1

o Gallegos, D.A., Chan, U., Chen, L.F., West, A.E. (2018) Chromatin Regulation of Neuronal Maturation and Plasticity.
Trends Neurosci. 2018 May;41(5):311-324. doi: 10.1016/j.tins.2018.02.009

e Glover, V., O’'Connor, T.G. (2002) Effects of antenatal stress and anxiety: Implications for development and psychiatry.
Br J Psychiatry 2002; 180:389-91.

o Godino, A., Jayanthi, S., Cadet, J.L., (2015) Epigenetic landscape of amphetamine and methamphetamine addiction in
rodents. Jour Taylor & Francis. 1559-2294, 2015/07/03 doi: 10.1080/15592294.2015.1055441

o Greenberg, M.V.C., Bourc’his, D. (2019) The diverse roles of DNA methylation in mammalian development and

disease. Nat Rev Mol Cell Biol. 2019;20:590-607

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 1117


https://doi.org/10.1162/neco_a_01521

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

o Giriffiths, B.B., Hunter, R.G. (2014) Neuroepigenetics of stress.Neuroscience. 2014 Sep 5;275:420-35. doi:
10.1016/j.neuroscience.2014.06.041

o Hansen-Grant, S.M., Pariante, C.M., Kalin, N.H., Miller, A.H. (1998) Neuroendocrine and Immune System Pathology in
Psychiatric Disease. In: Schatzberg AF, Nemeroff CB, editors. Textbook of Psychopharmacology. 2. Washington, DC:
American Psychiatric Press, Inc.; 1998. pp. 171-175

e Heijmans, B.T., Tobi, E.W., Stein, A.D., Putter, H., Blauw, G.J., Susser, E.S., Slagboom, P.E., Lumey, L.H. (2008)
Persistent epigenetic differences associated with prenatal exposure to famine in humans. Proc Natl Acad Sci U S A
2008 Nov 4;105(44):17046-9. doi: 10.1073/pnas.0806560105

o Heim, C., Nemeroff, C.B. (2001) The role of childhood trauma in the neurobiology of mood and anxiety disorders:
preclinical and clinical studies. Biol Psychiatry. 2001;49:1023—1039

« Holliday, R. (2006) Epigenetics: a historical overview. Epigenetics. 2006 Apr-Jun;1(2):76-80. doi: 10.4161/epi.1.2.2762

o Holsboer, F., Lauer, C.J., Schreiber, W., Krieg, J.C. (1995) Altered hypothalamic-pituitary-adrenocortical regulation in
healthy subjects at high familial risk for affective disorders. Neuroendocrinology. 1995;62:340-347.

o Huang, B., Jiang, C., Zhang, R. (2014) Epigenetics: The language of the cell? Epigenomics. 2014;6:73-88. doi:
10.2217/epi.13.72

o Hunter, R.G., McEwen, B.S., Pfaff, D.W. (2013) Environmental stress and transposon transcription in the mammalian
brain. Mob Genet Elements 3(2):e24555

o Hunter, R., Seligsohn, M., Rubin, T., Griffiths, B., Ozdemir, Y., Pfaff, D., Datson, N., & McEwen, B. (2016). Stress and
corticosteroids regulate rat hippocampal mitochondrial DNA gene expression via the glucocorticoid receptor.
Proceedings of the National Academy of Sciences 113, 9099—9104.

o Hunter, R., Tronick, E. (2018). Special Issue. Behavioral epigenetics. Frontiers in Neuroscience.

o Hunter, R., Gray, J., & McEwen, B. (2018). The Neuroscience of Resilience Journal of Social Work Research,9, 305—
339.

« Jensen Pena, C., Monk, C., Champagne, F.A. (2012) Epigenetic effects of prenatal stress on 11beta-hydroxysteroid
dehydrogenase-2 in the placenta and fetal brain. PLoS One 7(6):€39791.

e Jones, A., Thornton, C. (2022) Mitochondrial dynamics in the neonatal brain - a potential target following injury? (2022)
Biosci Rep. 2022 Mar 31;42(3):BSR20211696. doi: 10.1042/BSR20211696. PMID: 35319070; PMCID: PMC8965818

o Jovanovic, T., Ressler, K.J., (2010) How the neurocircuitry and genetics of fear inhibition may inform our understanding
of PTSD. Am J Psychiatry. 2010 Jun;167(6):648-62. doi: 10.1176/appi.ajp.2009.09071074.

e Kim Y., Vadodaria K.C., Lenkei Z., Kato T., Gage F.H., Marchetto M.C.et al.. (2019) Mitochondria, metabolism, and
redox mechanisms in psychiatric disorders. Antioxid. Redox Signal 31, 275-317 10.1089/ars.2018.7606

¢ Kilosin, A., Casas, E., Hidalgo-Carcedo, C., Vavouri, T., Lehner, B. (2017) Transgenerational transmission of
environmental information in C. elegans. Science. 2017 Apr 21,;356(6335):320-3283. doi: 10.1126/science.aah6412

o Lapehn, S., Houghtaling, S., Ahuna, K., Kadam, L., MacDonald, J.W., Bammler, T.K., LeWinn, K.Z., Myatt, L., (2023)
Sathyanarayana S, Paquette AG. Mono(2-ethylhexyl) phthalate induces transcriptomic changes in placental cells based
on concentration, fetal sex, and trophoblast cell type. Arch Toxicol. 2023 Mar;97(3):831-847. doi: 10.1007/s00204-023-
03444-0

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 12117



Q Qeios, CC-BY 4.0 - Article, December 18, 2023

o Lapehn, S., Paquette, A.G. The Placental Epigenome as a Molecular Link Between Prenatal Exposures and Fetal
Health Outcomes Through the DOHaD Hypothesis. Curr Envir Health Rpt 9, 490-501

o Lehnig, F., Nagl, M., Stepan, H., Wagner, B., Kersting, A. (2022) Associations of postpartum mother-infant bonding
with maternal childhood maltreatment and postpartum mental health: a cross-sectional study. BMC Pregnancy
Childbirth. 2019;19(1):278

o Lester, B.M., Conradt, E., La Gasse, L.L., Tronick, E.Z., Padbury, J.F., Marsit, C.J. (2018) Epigenetic Programming by
Maternal Behavior in the Human Infant. Pediatrics. 2018 Oct;142(4):e20171890. doi: 10.1542/peds.2017-1890

o Liester, M.B., Sullivan, E.E., Walla, P., (2019) A review of epigenetics in human consciousness. Cogent Psychology
(2019), 6: 1668222

o Loftus, C.T., Bush, N.R., Day, D.B., Ni, Y., Tylavsky, F.A., Karr, C.J., Kannan, K., Barrett, E.S., Szpiro, A.A.,
Sathyanarayana, S, Le Winn, K.Z. (2021) Exposure to prenatal phthalate mixtures and neurodevelopment in the
Conditions Affecting Neurocognitive Development and Learning in Early childhood (CANDLE) study. Environ Int. 2021
May;150:106409. doi: 10.1016/j.envint.2021.106409

o Maccari, S., Darnaudery, M., Morley-Fletcher, S., et al. (2003) Prenatal stress and long-term consequences:
implications of glucocorticoid hor- mones. Neurosci Biobehav Rev2003;27:119-27.

o Mariano, S., Pardo, M., Buccheri, C., Adriani, W., et al. (2020) Own or dam’s genotype? Classical colony breeding may
bias spontaneous and stress-challenged activity in DAT mutant rats. Developmental Psychobiology. 2020; 62: 505—
518. https://doi.org/10.1002/dev.21927

o Martin, E.M., Fry, R.C. (2018) Environmental Influences on the Epigenome: Exposure- Associated DNA Methylation in
Human Populations. Annu Rev Public Health. 2018 Apr 1;39:309-333. doi: 10.1146/annurev-publhealth-040617-014629

o Matthews, S.G. (2002) Early programming of the hypothalamo-pituitary- adrenal axis.Trends Endocrinol Metab
2002;13:373-8

e McCrae, R. R. & Costa, P. T., Jr. (2008). The five-factor theory of personality. In O. P. John, R. W. Robins, & L. A.
Pervin (Eds.), Handbook of personality: Theory and research (pp. 159-181). The Guilford Press)

e McCormick, C.M., Smythe, J.W., Sharma, S., et al. (1995) Sex-specific effects of prenatal stress on hyppthalamic-
pituitary-adrenal responses to stress and brain glucocorticoid receptor density in adult rats. Brain Res Dev1995;84:55-
61

« McEwen, B.S., Wingfield, J.C. (2003) The concept of allostasis in biology 1507 and biomedicine.Horm Behav 43(1):2—
15.

o McEwen, B.S., Wingfield, J.C. (2010) What is in a name? Integrating 1509 homeostasis, allostasis and stress.Horm
Behav 57(2):105—-111

e McEwen, B.S., Eiland, L., Hunter, R.G., Miller, M.M. (2012) Stress and anxiety: structural plasticity and epigenetic
regulation as a consequence of stress. Neuropharmacology. 2012 Jan;62(1):3-12. doi:
10.1016/j.neuropharm.2011.07.014

o McGowan, P.O., Roth, T.L. (2015) Epigenetic pathways through which experiences become linked with biology.Dev
Psychopathol. 2015 May;27(2):637-48. doi: 10.1017/S0954579415000206

o Meany, M.J., Aitken, D.H., Viau, V., Sharma, S., Sarrieau, A. (1989) Neonatal handling alters adrenocortical negative

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 13/17


https://doi.org/10.1002/dev.21927

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

feedback sensitivity and hippocampal type Il glucocorticoid receptor binding in the rat. Neuroendocrinology. 1989;50

o Medrano, A., Barco, F., Barco, A., (2016) Nuclear organization and 3D chromatin architecture in cognition and
neuropsychiatric disorders, Molecular Brain, 2016, Volume 9, https://api.semanticscholar.org/CorpusID:255975481

« Montirosso, R., Borgatti, R., Trojan, S., Zanini, R., & Tronick, E. (2010). A Comparison of Dyadic Interactions and
Coping with the Still-Face in Healthy Preterm and Full Term Infants. British Journal of Developmental Psychology, 1—
23.

« Montirosso, R., Provenzi, L., Tronick, E., Morandi, F., Reni, G., Borgatti, R. (2014a). Vagal tone as a biomarker of long-
term memory for a stressful social event at 4 months. Developmental Psychobiology, 56, 1564-1574.

e Montirosso, R., Tronick, E., Morandi, F., Ciceri, F., & Borgatti, R. (2014b). Four month old infants’ long-term memory for
a stressful Social Event. PLoS One, 8(12), 282277. https://doi.org/10.1371/journal.pone.0082277

« Moog, N.K., Buss, C., Entringer, S., Shahbaba, B., Gillen, D.L., Hobel, C.J., Wadhwa, P.D. (2016) Maternal Exposure
to hildhood Trauma Is Associated During Pregnancy With Placental-Fetal Stress Physiology. Biol Psychiatry. 2016 May
15;79(10):831-839. doi: 10.1016/j.biopsych.2015.08.032

o Mueller, B.R., Bale, T.L. (2008) Sex-specific programming of offspring emotionality after stress early in pregnancy.J
Neurosci 28(36):9055-9065

e Mueller, I., Snidman, N., Di Corcia, J.A., Tronick, E. (2021) Acute Maternal Stress Disrupts Infant Regulation of the
Autonomic Nervous System and Behavior: A CASP Study. Front Psychiatry. 2021 Nov 17;12:714664. doi:
10.3389/fpsyt.2021.714664

o Nakamura, A., Broséus, L., Tost, J., Vaiman, D., Martins, S., Keyes, K., Bonello, K., Fekom, M., Strandberg-Larsen, K.,
Sutter-Dallay, A.L., et al. (2023) Epigenome-Wide Associations of Placental DNA Methylation and Behavioral and
Emotional Difficulties in Children at 3 Years of Age. Int. J. Mol. Sci. 2023, 24, 11772.
https://doi.org/10.3390/ijms241411772

o Northington F., Ferriero D.M., Flock D.L. and Martin L.J. (2001) Delayed neurodegeneration in neonatal rat thalamus
after hypoxia—ischemia is apoptosis. J. Neurosci. 21, 1931-1938 10.1523/JNEUROSCI.21-06-01931.2001

e O'Connor, T.G., Ciesla, A.A., Sefair, A.V., Thornburg, L.L., Brown, A.S., Glover, V., O'Donnell, K.J. (2022) Maternal
prenatal infection and anxiety predict neurodevelopmental outcomes in middle childhood. J Psychopathol Clin Sci. 2022
May;131(4):422-434. doi: 10.1037/abn0000746

o Osorio, C., Probert, T., Jones, E., Young, A. H., & Robbins, I. (2017). dapting to Stress: Understanding the
Neurobiology of Resilience, Behavioral Medicine, 43:4, 307-322, DOI: 10.1080/08964289.2016.1170661

o Pandey, S.C., Kyzar, E.J., Zhang, H., (2017) Epigenetic basis of the dark side of alcohol addiction,
Neuropharmacology, Volume 122, 2017, Pages 74-84, ISSN 0028-3908,
https://doi.org/10.1016/j.neuropharm.2017.02.002

o Paquette, A.G., MacDonald, J., Lapehn, S., Bammler, T., Kruger, L., Day, D.B., et al. (2021) A comprehensive
assessment of associations between prenatal phthalate exposure and the placental transcriptomic landscape. Environ
Health Perspect. 2021;129:097003.

o Parvizi, J., Damasio, A., (2001). "Consciousness and the Brainstem". Cognition. 79 (1-2): 135—60. doi:10.1016/S0010-
0277(00)00127-X. PMID 11164026. S2CID 205872101

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 14/17


https://api.semanticscholar.org/CorpusID:255975481
https://doi.org/10.1371/journal.pone.0082277
https://doi.org/10.3390/ijms241411772
https://doi.org/10.1016/j.neuropharm.2017.02.002

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

o Pereira, J., Vickers, K., Atkinson, L., Gonzalez, A., Wekerle, C., Levitan, R. (2012) Parenting stress mediates between
maternal maltreatment history and maternal sensitivity in a community sample. Child Abuse Negl. 2012;36:433—437

o Perry, B. (2008). Child maltreatment: the role of abuse and neglect in developmental psychopathology. In: T.P.
Beauchaine & S.P. Hinshaw (Eds) Textbook of Child and Adolescent Psychopathology (pp. 93-128). New York: Wiley.

o Perry, B. (2009). Examining child maltreatment through a neurodevelopmental lens: clinical application of the
Neurosequential Model of Therapeutics. Journal of Loss and Trauma, 14, pp. 240-255.

o Picard, M., McEwen, B., Epel, E., Sandi, C. (2018). An energetic view of stress: Focus on mitochondria. Front.
Neuroendocrinol., 49, 72—-85.

o Plotsky, P.M., Meaney, M.J. (1993) Early postnatal experience alters hypothalamic corticotropin-releasing factor (CRF)
mRNA, median eminence CRF content and stress-induced release in adult rats. Mol Brain Res. 1993;18:195-200

o Porges, S. W. (2011). The polyvagal theory: Neurophysiological foundations of emotions, attachment, communication,
and self-regulation. W W Norton & Co.

» Reul, J.M. (2014) Making memories of stressful events: a journey along epigenetic, gene transcription, and signaling
pathways. Front Psychiatry 5:5

¢ Roberts, R., O’Connor, T., Dunn, J., Golding, J., Team, A.S. (2004) The effects of child sexual abuse in later family life;
mental health, parenting and adjustment of offspring. Child Abuse Negl 2004;28:525-545.

o Sanchis-Gomar, F., Garcia-Gimenez, J.L., Perez-Quilis, C., Gomez-Cabrera, M.C., Pallardo, F., Lippi, G., (2012)
Physical Exercise as an Epigenetic Modulator: Eustress, the “Positive Stress” as an Effector of Gene Expression.
Journal of Strength and Conditioning Research 26(12):p 3469-3472, December 2012. DOI:
10.1519/JSC.0b013e31825bb594

o Sapienza, C., Issa, J.P. (2016) Diet Nutrition and Cancer Epigenetics. Annual Review of Nutrition, 36, 665-681.
https://doi.org/10.1146/annurev-nutr-121415-112634

e Seal, S. V., & Turner, J. D. (2021). The ‘Jekyll and Hyde’ of gluconeogenesis: Early life adversity, later life stress, and
metabolic disturbances. International Journal of Molecular Sciences 22(7), Article 3344.
https://doi.org/10.3390/ijms22073344

o Seckl, J.R. (2001) Glucocorticoid programming of the fetus; adult phenotypes and molecular mechanisms.Mol Cell
Endocrinol 2001;185:61-71

o Shrira, A. (2020) Aging in the shadow of intergenerational transmission of trauma: The case of offspring of Holocaust
survivors. Harefuah. 2020 Apr;159(4):282-286

e Sprenger, H.G. & Langer, T. (2019) The good and the bad of mitochondrial breakups.Trends Cell Biol. 29, 888—900
10.1016/}.tcb.2019.08.003

o Steiner, P. (2019) Brain fuel utilization in the developing brain.Ann. Nutr. Metab. 75, 8—18 10.1159/000508054

o Sweatt, J.D. (2013) The emerging field of neuroepigenetics. Neuron 80(3):624-632

o Tarrade, A., Panchenko, P., Junien, C., Gabory, A.. (2015) Placental contribution to nutritional programming of health
and diseases: epigenetics and sexual dimorphism. Hoppeler HH, editor. J Exp Biol. 2015;218:50-8.

o Thornburg, K.L., Boone-Heinonen, J., Valent, A.M., (2020) Social determinants of placental health and future disease

risks for babies. Obstet Gynecol Clin North Am. 2020;47:1-15.

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 15/17


https://doi.org/10.1146/annurev-nutr-121415-112634
https://doi.org/10.3390/ijms22073344

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

o Tiffon, C. (2018) The Impact of Nutrition and Environmental Epigenetics on Human Health and Disease. Int J Mol Sci.
2018 Nov 1;19(11):3425. doi: 10.3390/ijms19113425

o Tronick E., Hunte R., (2023) “Viewing trauma as a developmental process emerging from chronic repeated experience
and reiterated meaning-making mental processes”. Qeios ID: 810IS8. https://doi.org/10.32388/8101S8

o Tronick, E. (1998). Interactions that effect change in psychotherapy: A model based on infant research./nfant Mental
Health Journal, 19, 1-290.

o Tronick, E. (2005). Why is connection with others so critical? The formation of dyadic states of consciousness:
coherence governed selection and the co-creation of meaning out of messy meaning making. In J. Nadel and D. Muir
(Eds.), Emotional Development (pp. 293-315). Oxford University Press.

e Tronick, E. (2003). Of course all relationships are unique: How co-creative processes generate unique mother-infant
and patient-therapist relationships and change other relationships. Psychological Inquiry, 23(3), 473—491.

o Tronick, E. (2007). Neurobehavioral and Social Emotional Development. New York: W.W. Norton & Co.

o Tronick, E. (2017). A Radical Phenomenology of Gaining Meaning. In Brandt, K., Seligman, S., Perry, B., & Tronick, E.
(Eds.), Infant and Early Childhood Mental Health: Core Concepts and Clinical Practice (2nd ed.). American Psychiatric
Press.

o Tronick, E., & Beeghly, M. (2011). Meaning making and infant mental health. American Psychologist, pp. 107-119.

« van Bodegom, M., Homberg, J.R., Henckens, M. (2017) Modulation of the hypothalamic-pituitary-adrenal axis by early
life stress exposure. Front. Cell. Neurosci. 2017, 11, 87.

o van den Tweel, E.R., Nijboer, C., Kavelaars, A., Heijnen, C.J., Groenendaal, F. and van Bel, F. (2005) Expression of
nitric oxide synthase isoforms and nitrotyrosine formation after hypoxia-ischemia in the neonatal rat brain. J.
Neuroimmunol. 167, 64—71 10.1016/j.jneuroim.2005.06.031

o Volgyi, E., Carroll, K.N., Hare, M.E., Ringwald-Smith, K., Piyathilake, C., Yoo, W., Tylavsky, F.A., (2013) Dietary
patterns in pregnancy and effects on nutrient intake in the Mid-South: the Conditions Affecting Neurocognitive
Development and Learning in Early Childhood (CANDLE) study. Nutrients. 2013 May 3;5(5):1511-30. doi:
10.3390/nu5051511

« Waddington, C.H. (1939) Proceedings of the Royal Entomological Society of London. Series A.General Entomology.
14: 82-82. https://doi.org/10.1111/1.1365-3032.1939.tb00039.x

o Waddington, C.H. (1942) The epigenotype. Endeavour 1:18-20

e Wadhwa, P.D., Sandman, C.A., Garite, T.J. (2001) The neurobiology of stress in human pregnancy: implications for
prematurity and development of the fetal central nervous system. Prog Brain Res2001;133: 131-42.

e Waring, R.H., Harris, R.M., Mitchell, S.C., (2018) Plastic contamination of the food chain: A threat to human health?,
Maturitas. Volume 115, 2018, Pages 64-68, ISSN 0378-5122 https://doi.org/10.1016/j.maturitas.2018.06.010

o Weinstock, M. (1997) Does prenatal stress impair coping and regulation of hypothalamic-pituitary-adrenal axis.
Neurosci Biobehav Rev1997;21: 1-10

o World Health Organization. Child maltreatment. 2016. Available from:https://www.who.int/news-room/fact-

sheets/detail/child-maltreatment.

o Yapa, N.M.B,, Lisnyak, V., Reljic, B. and Ryan, M.T. (2021) Mitochondrial dynamics in health and disease.FEBS Lett.

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 16/17


https://doi.org/10.32388/8I0IS8
https://doi.org/10.1111/j.1365-3032.1939.tb00039.x
https://doi.org/10.1016/j.maturitas.2018.06.010
https://www.who.int/news-room/fact-sheets/detail/child-maltreatment

Q Qeios, CC-BY 4.0 - Article, December 18, 2023

595, 1184-1204 10.1002/1873-3468.14077

e Yehuda, R. (2005) Neuroendocrine aspects of PTSD. Handb Exp Pharmacol. 2005:371-403

e Yehuda, R., Bierer, L.M. (2008) Transgenerational transmission of cortisol and PTSD risk Prog Brain Res
2008;167:121-35. doi: 10.1016/S0079-6123(07)67009-5

e Yehuda, R., Daskalakis, N.P., Lehrner, A., Desarnaud, F., Bader, H.N., Makotkine, I., Flory, J.D., Bierer, L.M., Meaney,
M.J. (2014) Influences of maternal and paternal PTSD on epigenetic regulation of the glucocorticoid receptor gene in
Holocaust survivor offspring. Am J Psychiatry. 2014 Aug;171(8):872-880. doi: 10.1176/appi.ajp.2014.13121571

o Yehuda, R., Daskalakis, N.P., Bierer, L.M., Bader, H.N., Klengel, T., Holsboer, F., Binder, E.B. (2016) Holocaust
Exposure Induced Intergenerational Effects on FKBP5 Methylation. Biol Psychiatry. 2016 Sep 1;80(5):372-80. doi:
10.1016/j.biopsych.2015.08.005

e Yong, H.E.J., Chan, S.Y. (2020) Current approaches and developments in transcript profiling of the human placenta.
Hum Reprod Update. 2020;26:799-840.

e Zhao, T., Alder, N.N., Starkweather, A.R., Chen, M.H., Matson, A.P., Xu, W., Balsbaugh, J.L., Cong, X., (2022)
Associations of Mitochondrial Function, Stress, and Neurodevelopmental Outcomes in Early Life: A Systematic Review.

Dev Neurosci 28 December 2022; 44 (6): 438—454. https://doi.org/10.1159/000526491

o Zitkovsky, E.K., Daniels, T.E., Tyrka, A.R. (2021) Mitochondria and early-life adversity.Mitochondrion. 2021;57:213-21.
https://doi.org/10.1016/j.mit0.2021.01.005.

o Zuleger, N., Robson, M.I., Schirmer, E.C. (2011) The nuclear envelope as a chromatin organizer.Nucleus. 2011 Sep-

Oct;2(5):339-49. doi: 10.4161/nucl.2.5.17846

Qeios ID: 2GZ80S - https://doi.org/10.32388/2GZ80S 17117


https://doi.org/10.1159/000526491
https://doi.org/10.1016/j.mito.2021.01.005

	What are we like, is it a matter of genetic inheritance or not?
	Abstract
	1. Introduction
	2. Epigenetics
	2.1. Epigenetic processes
	2.1.1. DNA methylation
	2.1.2. Histone changes
	2.1.3. Non-coding RNA
	2.1.4. Chromatin localization near the nuclear envelope


	3. Factors that can trigger epigenetic mutations
	4. Transmission of epigenetic mutations
	5. Effects on the fetus and on the first moments of life resulting from certain environmental conditions in the intrauterine and/or perinatal period
	5.1. Hypothalamic-pituitary-adrenal (HPA) axis
	5.2. Mitochondrial changes

	6. Discussion: Correlation with Environment and Personality Trait
	6.1. Limitation of Current State of Scientific Knowledge

	7. Conclusions
	Statements and Declarations
	References


