
FREE RADICAL THEORY OF AGING

The free radical theory of aging posits that aging is caused by accumulation of damage inflicted by reactive oxygen
species (ROS). Although this concept has.

Multiple imputation was employed to impute the number of missing baseline covariate values shown in
Additional file 1 : Table S1. Methods We measured derivatives of reactive oxygen metabolite D-ROM levels
as a proxy for the reactive oxygen species concentration and total thiol levels TTL as a proxy for the redox
control status in 10, men and women age range, 45â€”85 years , from population-based cohorts from
Germany, Poland, Czech Republic, and Lithuania, of whom 1, died during follow-up. It is time to conclude
that the oxidative free radical theory of aging limits further understanding of the aging process. This article
discusses a different model that considers biological imperfectness, which manifests as indirect functions of
biomolecules, as the true root of aging. Free radicals bond to other molecules in the body, causing proteins and
other essential molecules to not function as they should. Sign up for our Health Tip of the Day newsletter, and
receive daily tips that will help you live your healthiest life. Please try again. Biology increases complexity,
but nothing disappears from chemistry when it comes to biology. Cellular damage generated as a result of
imperfectness would certainly include oxidative damage. Free radicals and oxidative stress in aging. In fact,
gerontologists have been prolific in this regard 83  Much of the damage remains confined within the space
surrounded by cellular and organelle membranes. The ESTHER study is a population-based cohort of 9,
adults, aged 50â€”74 years at baseline, recruited by their general practitioners GP during a routine health
check-up between and in the German federal state Saarland [ 14 ]. Many cellular by-products that represent
more severe damage and immediate danger can be cleared up by the protection and repair systems that
metabolize or export damage from the cell. Moreover, ageing is also likely to be a multifactorial process and
not reducible to any one single cause. During the past decade, several lines of evidence have convinced a
number of scientists that oxidants play an important role in aging. How to cite Definition The free-radical
theory of aging was formally proposed by Denham Harman in and postulates that the inborn process of aging
is caused by cumulative oxidative damage to cells by free radicals produced during aerobic respiration.
Physiological Reviews, 78, â€” Address correspondence to:, Prof. To address the possibility of reverse
causation bias [ 23 ], analyses were conducted separately for events that occurred in years 1â€”2, years 3â€”4,
and years 5â€”6 of follow-up. However, the enzyme-generated by-products only account for a fraction of the
damage produced in cells because all other cellular components and systems are also imperfect and
heterogeneous. These lifespan extension effects are thought to modulate the rate of aging through hormesis
and other mechanisms. Studies have shown that increasing the number of antioxidants in the diets of mice and
other animals can slow the effects of aging. This theory inspired many experiments in which evidence of
oxidative damage in aged animals was sought. The main reason is that ROS have a very short half-life and
cannot be directly measured in plasma or serum samples [ 9 ]. Thus, these species as well as enzymes that
protect against them do not have a significant role under these conditions. For example, although in some
experimental systems, antioxidant proteins extend lifespan, their overexpression in other systems was found to
be ineffective  Increased antioxidant protection may even lead to shortened lifespan, whereas decreased
antioxidant function may extend it  Free radicals can be formed through this natural process, but they can also
be caused by diet, stress, smoking , alcohol, exercise, inflammation drugs, exposure to the sun or air
pollutants. Similarly, variability in gene and protein expression will result in cell-to-cell differences as well as
differences among individual organisms of the same species. While free-radical reactions are implicated in the
normal aging process, free-radical damage may Background[ edit ] The free radical theory of aging was
conceived by Denham Harman in the s, when prevailing scientific opinion held that free radicals were too
unstable to exist in biological systems. In cases where the free radical-induced chain reaction involves base
pair molecules in a strand of DNA, the DNA can become cross-linked. The new metabolic state will be
accompanied by the new landscape of damage accumulation, that is, different damage forms will be
accumulating, and the rates of accumulation of the common damage may also be different. Abstract The free
radical theory of aging posits that aging is caused by accumulation of damage inflicted by reactive oxygen
species ROS. Nevertheless, there is abundant literature on damage accumulation during aging that considers
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processes beyond oxidative damage  Recently, assays have been developed to measure indirect biomarkers of
ROS that are stable enough to be assessed in stored blood samples. For instance, the revelation that oxygen
radicals may be involved in neurodegeneration does not mean that oxidative stress determines life span. The
d-ROMs assay detects hydroperoxide metabolites chemical: R-O-O-H mainly of lipids, but also of glycosides,
amino acids, and proteins in the serum sample. So, although many recent studies indicate that oxygen radicals
play some kind of role in aging, only a small number of these support the more ambitious version of the free
radical theory. But is that true? However, there is no reason to think that any other cellular process could not
generate by-products.


