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The Free Radical Theory of Human Aging .
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Evidence for the

free radical theory of
aging includes proven
damage to DNA, lipids,
and protein; noted increases
in abnormal mitochondrio
with age; proven acceleration
of age with ionizing
radiation; and superoxide
dismutase in trisomy 21.
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AS TIME GOES BY

In additionto the Aation of with age, h

has shown that DNA repair mechanisms decline a5 cells and

organisms get older, compounding the problem. Indeed, a rumber Aging Is the outcome of diverse and complex changes In normal biclogical functions, from

of pr e-aging o in humans d by defects the accumulation of DNA damage to dystunction of proteins and alterad communication both

::"::‘ '::',:?,: :'::;"‘ :fm‘:m::“:’ ) within cells and among distant tisaues in the body. Researchers are beginning to plece together

indl w» . ychemk’ah 8 y P how we age at the level of cur genomes, cur calls, and our whole bod les, In hopes of Identifying
- strategles for showing decine and extending healthy |tfe span

| YEU Reactive oxygen species (ROS) wreak havoc on a coll
‘onrmniazac and have been proposed a5 cae of the many drivers

of aging, As primary producers of ROS, mitochendria
have long been presurmed to contribute to age-related
damage, But growing evidence that some lewel of ROS
signaling is critical for nosmal physiology has researchers
restructuring their view of the organelle’s role in aging,

In most cells, telomeres, the repetitive
sequences at the ends of chromosomes, shorten
with age, eventually triggering apoptosis or

M , tel are

particularly sensitive to stress-induced

DNA damage, and studies hove linked
doria dtek

Cellular crosstalk mediated by circulating
regulatory molecules can also affect aging.
For example, blood from young mice has been
shown to restore soeme lost function in the
hearts, brains, and skeletal muscles of clder
mice. Decreases in secreted growth
differentiotion factor 11 (GDFIT)

and overactivation of the
transcription factor NF-xB
may be two important
drivers of aging.

o decreased Ife zpan in mice and
to age-related lls such os organ
dysfunction and elevated cancer
risk in humans,

In addition to changes to
the genetic code itself,
alterations in DNA
methylation may
contribute to the

aging process. Certain
genomic regions may

gain or lose crucial
epigenetic marks with

age. Hstone modifications
also change with age in
some human tssues, itis not N
yet clear, however, whether
these changes are a cause

or 3 consequence
of aging,

As they age, stem cells become less able to divide
and replenish the various cell types of the body.
While the mechanism responsible for this cellulor
decline is still unknown, quiescent stem cells
remain vulnerable to DNA damage, and often have
weakened DNA repair pathways. Age-related shifts
instem cells’ epigenetic marks and in their cellular
niches may also contribute toaging.

Beyond the level of the genome, nurmerous other
celldar components con influence aging. Proteins,

for example, whose function is dependent on a specific
conformation, are more likely to be misfolded in clder cells than younger ones,
though it is 58l unclear whether these changes lead to aging processes or are merely
a consequence of them. Aging also seerms related to declines in the production of
malecular chaperones that help fold proteins and in the functioning of pathways that
clear misfolded proteins.
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