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SIRTUINS AND CALORIE RESTRICTION

Calorie restriction (CR) is by far the
most robust intervention, genetic or
environmental, for slowing down
ageing in mammals. The identification
of sirtuins as NAD-dependent protein
deacetylases led to the proposal that
they mediate the health benefits of
CR (Guarente, 2000). However, studies
in lower organisms have spawned
conflicting reports on the importance
of sirtuins in CR.

It was therefore clarifying to read
the paper by Someya et al. showing
that in mice the mitochondrial sirtuin
SIRT3 has a centralrole in
CR-mediated protection from a
malady of ageing we can all relate to,
hearing loss. Mice undergo hearing
loss by 12 months of age owing
to cumulative oxidative damage to
neurons in the inner ear. CR
completely protected against this
loss in wild-type mice; however,
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Sirt3-knockout mice were unaffected
by CR and suffered the same degree
of hearing loss as mice on an
ad libitum (or normal) diet. It is
noteworthy that Sirt3-knockout mice
are so overtly normal that my own
laboratory decided not to work on
them (a painful lesson against judging
a book by its cover). Someya et al.
satisfyingly link major threads running
through ageing research since the
1950s: oxidative damage in
mitochondria as a cause of ageing;
and CR and sirtuins as palliatives.
What about the nuclear sirtuins,
such as SIRT1? Although SIRT1 has a
clear role in metabolism, determining
its role in ageing has been difficult
because of the pleiotropic effects of
knocking out Sirt1. Fortunately,
tissue-specific knockout of Sirt1 has
demonstrated a requirement for this
sirtuin in mediating the effects of CR
on physiology and stress tolerance

(Kume et al., 2010; Schenk et al., 2011).

So, it seems that, at least in mice,
sirtuins do mediate some of the
effects of CR. But are they required

for the CR-mediated extension of
lifespan? Although there is evidence
consistent with this for SIRT1, to
decisively answer this question it will
be crucial to determine whether loss
of function of each of the seven
mammalian sirtuins individually will
prevent lifespan extension by CR, and
whether overexpression can extend
lifespan in normally fed mice.

Stay tuned.
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