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Editorial on the Research Topic

Healthspan and neural aging: Merging the exposome and one

environmental health - From molecular mechanisms to epidemiology

Aging begins during development and establishes a framework for later events. The

process occurs through the lifespan and is influenced by individual genetics and life

events. Such life events include stress and reflect a composite of multiple, interrelated,

external factors including chemical and physical environments and modifying social factors.

Genetic and life-style factors influence healthy aging and there is mounting evidence for

short- and long-term effects of environmental factors on age-related health outcomes, such

as cardiovascular disease, metabolic disorders, cancer, and neurodegenerative disorders.

Alterations in key biological processes can diminish one’s ability to metabolize, compensate,

adapt, and recover from insults due to adverse stressors or health events. Such shifts can

be associated with increased age-related biological susceptibility to physiological decline

and disease and serve as a basis for considering the elderly as a vulnerable and sensitive

population (Risher et al., 2010; Malecki et al.).

Environmental factors that can adversely affect the trajectory of healthy aging of

an organism, gerontogens, have been formally considered since 1987 (Baker and Rogul,

1987; Martin, 1987). This framework has previously defined toxicology as it relates to

aging (Sorrentino et al., 2014) however, complex environment factors can exacerbate

or mitigate adverse outcomes over time (Geller and Zenick, 2005). Thus, it is essential

to understand effects of gerontogens on aging processes and differential susceptibility

of individuals across the lifespan (Wise). While there is limited ability to undo effects

of earlier exposures, developing approaches to modify disease progression may be

within our grasp, especially in the cases of age-related diseases (Alhasan et al.). The

impact of social determinants and value of community engagement, social interactions,

and the love of a pet are substantial and associated with a more positive aging

trajectory (Nwanaji-Enwerem et al., 2021; Noren Hooten et al., 2022; McDonough et al.).
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FIGURE 1

Integrating aging and environmental health research.

The establishment of predictive and effective interventions will

support these efforts and be facilitated by the establishment of

biomarkers indicative of health related effects or susceptibility

such as those for inflammation, somatic mutations, and epigenetic

alterations (Knobel et al.). A significant contribution to our

understanding of such relationships will come from the inclusion of

biomarkers of exposure not only for environmental chemicals but

also for stress. This is the rationale for the current consideration

of the full array of environmental exposures over the lifespan,

the exposome (Nwanaji-Enwerem et al., 2021; Kalia et al., 2022).

The consideration of environmental stressors that encompass social

and environmental factors are critical to determine contributions

to an individual’s aging (Figure 1). Research at the intersection of

aging and the environment that consider social and environmental

exposures wholistically can fill existing knowledge gaps on

malleable features of aging, identify modifiable risk factors, effective

therapeutic interventions, and provide a basis for regulatory and

societal policies to promote healthy aging and limit population-

based disparities in life-expectancy and chronic disease burden.

Human health is closely related to shared environments and

the health of multiple organisms within these environments. Thus,

relationships between environments and health are not limited

to the human population but rather, can be observed across the

spectrum of biological organisms (Comizzoli and Ottinger, 2021).

Multi-disciplinary collaborations across ecological, biological, and

health fields are critical to characterize the relationship between

our personal environment and a healthy lifespan (Malecki et al.;

National Academies of Science, 2020).

There are many facets to our interrelationship with our

environment and their changing dynamics over the lifespan.

Gaining an appreciation of these dynamics in response to complex

chemical mixture exposures, pharmaceutical, societal, and lifestyle

will contribute to our understanding of the intersections, unique

vulnerabilities, and possible effective therapeutic interventions to

promote health in the later stages of life (Ding et al., 2022; Kalia

et al., 2022; Malecki et al.). Such information will provide a basis for

regulatory and societal policies to promote a health lifespan (Geller

and Zenick, 2005).
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