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Unraveling the Meaning of Telomeres for Child Psychiatry

Dr. Stacy S. Drury, MD, PhD
Division of Child and Adolescent Psychiatry, Tulane University School of Medicine, New Orleans

More than 3 decades ago, Barker and Osmond? published a series of seminal articles
demonstrating the association between fetal and childhood nutrition and life-long
cardiovascular risk. Since then, the evidence linking early life stress, broadly defined, with
disease and death across all health outcomes has continued to grow, culminating in the
current focus on diminishing the lasting effects of “toxic stress” and deciphering the
mechanisms underlying the developmental origins of health and disease.?3 Intriguingly, a
brief search of the literature shows that the field of psychiatry had decades previously
theorized about the impact of the early environment on disease, specifically
psychopathology. Moreover, psychiatry recognized, even then, 2 critical caveats that remain
absent, for the most part, from current perspectives in other areas of medicine. First,
psychiatry recognized that the family and caregiving environment could function as a stress
buffer, a source of stress, or even a magnifier of the impact of other adversity.# Second, one
of the earliest leaders of American psychiatry, E. James Anthony, noted that, despite
adversity, not all children are affected equally. As psychiatry and other fields of medicine
begin to converge in their recognition of the bidirectional link between physical and mental
health and the inescapable relevance of early life experiences, the need to more effectively
capture and measure stress and define the underlying molecular mechanisms linking stress,
particularly early life stress, to health becomes paramount. A first glimpse into this
molecular mechanism might lie in the microscopic tips at the end of every chromosome.

In 2009 Elizabeth Blackburn, Carol Greider, and Jack Szostak received the Nobel Prize in
Medicine for their roles in discovering the DNA sequence that defined telomeres and
telomerase, the RNA and protein complex responsible for maintaining telomere length. For
decades it had been recognized that DNA polymerase, the enzyme responsible for copying
DNA during cell division, could synthesize DNA only in 1 direction and that, without some
additional structure, 1 strand of DNA would be shortened every time a cell divided.
Telomeres, the cap at the end of every chromosome, minimize the shortening of DNA and
are conserved in all vertebrates, arising from a common ancestor more than 400 million
years ago.® Initially considered a biological clock, or time bomb, that, when too short,
triggered cellular senescence and apoptosis (e.g., programmed cell death), telomeres are, in
fact, far more dynamic, serving as global sensors of the changing cellular environment and
epigenetic transmitters correlated with methylation, which also has significant association
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with stress.” Oxidative stress, DNA damage, cortisol exposure, inflammation, and
environmental toxins such as lead also affect telomere length. Not only does telomere length
signal the terminal differentiation of cells, including oligodendrocytes, but also telomere
shortening results in the unwinding of the ends of the chromosome and the release of
noncoding RNA species expected to have broad effects on gene expression.8 The complex
processes regulating telomere length and the multifaceted functional significance of
telomeres and telomerase are active areas of research.

The literature linking telomeres to health outcomes (e.g., obesity, cardiovascular disease,
and cancer) and stress exposure, including stress within the family context, continues to
grow.? In this issue of the Journal, Nelson et al.10 take an innovative perspective that the
metabolic processes linked to autism, including inflammation and increased oxidative stress,
and the increased familial stress associated with autism affect telomere length. In addition to
replicating the 1 previous report of shorter telomere length in individuals with autism,11 this
study finds that the parents and siblings of children with autism have shorter telomere
lengths compared with family members who do not have an affected child. Limitations to
this study, acknowledged by the researchers, include the lack of a direct measurement of
family stress and the racial heterogeneity of the cohort. Those limitations notwithstanding,
this study suggests that in families with a child with autism, underlying biological
differences in the mechanisms regulating telomere dynamics and/or the family stress level
associated with caring for an impaired child can have health effects beyond
psychopathology and extend to nonaffected siblings. This is a finding consistent with several
other studies that have associated shorter telomere length with elevated caregiving stress,
family instability, and parental responsiveness,12-14

What are the implications of the increasing evidence linking stress, in and outside the family
context, to psychopathology, negative health, and telomeres for child psychiatry? First, it
reminds us that mental health and physical health are intricately interwoven, and that even
for our youngest patients, health monitoring and interventions ought to be part of our clinical
treatment plan. Second, if exposure to early adversity and the family context are primary
factors interacting to predict lifelong health, research needs to focus on defining the
underlying mechanisms. Equally important, treatment and interventions seeking to decrease
the lasting impact of stress across health outcomes and across the life course ought to target
these factors. Telomeres might allow us to more precisely track the cumulative impact of
stress, a construct challenging to effectively measure, while also identifying individual
differences in resilience and vulnerability. It is unlikely that all the solutions to the negative
effects of early life stress will be found embedded in telomeres, the tiny shoelace caps at the
end of each of our chromosomes. However, unraveling the relation between these complex
structures and developmental psychopathology, health, and families might lead to powerful
new interventions and treatments while ideally simultaneously driving positive policy
change for at-risk children. As efforts intensify to better understand, and prevent, the
biological embedding of early life stress,2® child psychiatry is uniquely poised to lead
because our field sits at the intersection of neuroscience, child development, molecular
genetics, and the family. Developing a proactive health and wellness-focused message that
originates from the field of child psychiatry, when coupled with powerful neurobiological
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d molecular genetic evidence that tracks down to the very ends of a chromosome, could

initiate transformative public health efforts.
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