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LETTERS

Fruit Fly Aging and Mortality

Two reports, “Slowing of mortality rates at
older ages in large medfly cohorts” by James

R. Carey et al. and “Demography of geno- |

types: Failure of the limited life-span para-
digm in Drosophila melanogaster” by James
W. Curtsinger et al. (16 Oct., pp. 457 and
461, respectively), discuss a phenomenon
that was theoretically predicted long ago
[see (1) for historical details] to be an
inevitable feature of all stochastic models
that consider aging as a progressive accu-
mulation of random damage. We recently
published the detailed mathematical proof
of this prediction (I, pp. 246-276). In
short, if destruction of an organism occurs
not in one but in two or more sequential
random stages, this is sufficient for the
phenomenon of aging (mortality increase)
to appear and then to vanish at older ages.
Each stage of destruction corresponds to
one of the organism’s vitally important
structures being damaged. In the simplest
organisms with unique, critical structures,
this damage usually leads to their deaths.
This is why defects in such organisms do
not accumulate and why the organisms
themselves do not age. In more complexly
structured organisms, where there are
many vital structures with significant re-
dundancy, -every occurrence of damage
does not lead to death. Defects do accu-
mulate, however, giving rise to the phe-
nomenon of aging (mortality increase).
Thus, aging is a direct consequence of the
increased reliability and life-span of orga-
nisms, which in turn result from the re-
dundancy of vital structures. As defects
accumulate, the redundancy in the num-
ber of key elements finally disappears. As a
result, the organism degenerates into a
system with no redundancy, that is, a
system with elements connected in series,
with the result being that any new defect
leads to death. In such a state, no further
accumulation of damage can be achieved,
and the mortality rate levels off.

These explanations were published in
our book (I), which was quoted in the
reports by Carey et al. and by Curtsinger et
al. in such a way as to possibly leave readers
with the misimpression that the book is
about limits to the life-span.

Leonid A. Gawrilov
Natalia S. Gavrilova

A. N. Belozersky Institute,
Moscow State University,

Moscow 119899, Russia
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The reports by Carey et al. and by Curt-
singer et al. represent a substantive contri-
bution to the study of aging. The premise
is simple—mortality rates at extreme old
ages have not been reliably estimated be-
cause survival to extreme old age has
always been a rare event. The solution was
to place a huge cohort of a single species in
a controlled environment and observe
when they died.

These studies revealed non-Gompertz-
ian mortality at older ages for fruit flies,
thus indicating that programmed death
does not exist. Programmed death is not
consistent with evolutionary arguments
about senescence (I). Current theories of
senescence, based on principles of evolu-
tionary biology, hypothesize that senes-
cence occurs because the force of natural
selection declines with age. Consequently,
the maintenance and repair mechanisms
necessary to ensure reproductive success
early in life decline once reproduction be-
gins. So, although we are not genetically
programmed to die, neither are we pro-
grammed to survive much beyond the ages
required to ensure reproductive success.

The Gompertz distribution is an empirical
mathematical construct that describes mortal-
ity patterns for a genetically heterogeneous
population. Once heterogeneity is reduced
through differential mortality, a different
mathematical function should apply to the
surviving subgroup of Methuselahs. Carey’s
population of medflies was of sufficient size to
reveal the heterogeneity not easily quantified
in smaller study populations.
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