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Mixed results for dieting monkeys

According to previous studies, alow-calorie diet provides health benefits and increases lifespan in mammals, including
primates. Yet a long-term investigation in rhesus monkeys finds no effect on longevity. SEE LETTER P.318

Figure 1| Thinner but not longer lived. Mattison et al.* report that restricting calorie intake in rhesus
monkeys does not increase survival, although it improves certain metabolic parameters in some of

the animals. The image shows two 27-year-old male monkeys, one of which had been placed on a
calorie-restricted diet (left), with the other being untreated. (Housing for photo purposes only.

Photo courtesy of the National Institute on Aging/NIH.)
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Figure 1 | Cross-sectional and longitudinal estimates of age-related change in cognition. a | Cross-sectional data from the
Seattle Longitudinal Study. Declines are evident in all domains, with the exception of preserved verbal and numeric ability. b | Seven-
year longitudinal data from the same study. Declines are evident in all domains after age 55, with only processing speed displaying
declines before 55. Reproduced, with permission, from REF. 5 © (1996) Cambridge University Press.
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Figure 2 | Cross-sectional estimates of age-related volumetric change in lateral prefrontal cortex, visual cortex and
hippocampus measured with magnetic resonance imaging. Points on each scatterplot indicate volumetric estimates from
individuals, and the line of best fit is shown. Lateral prefrontal cortex volume declines steadily across the adult lifespan, while
hippocampal volume has a curvilinear slope, with its largest declines occurring after age 60. Other areas, such as primary visual
cortex, have only slight age-related volume declines. Data from REEF. 25; figure courtesy of N. Raz.
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Figure 3 | Diffusion tensor images of anisotropy of white matter in young and normal
elderly subjects. Group-averaged diffusion tensor images of anisotropy of white matter in young
and normal elderly. Parallel movement of water molecules through white matter results in
anisotropic diffusion, with greater anisotropy (and so greater white matter density) indicated by
brighter areas. Older adults tend to show decreased white matter integrity compared with
younger adults, with the greatest age-related declines occurring in anterior cortex. Data from

REF. 30; figure courtesy of R. Buckner.

Wic® £ ¥ i (Diffusion tensor imaging)
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FIGURE 45.4 The status of memory varies considerably across aged individuals. The data comprise
a summary measure of spatial memory in rats (courtesy of M. Gallagher, Johns Hopkins University),
object recognition memory in monkeys (courtesy of P. Rapp, Mount Sinai School of Medicine), and
delayed recall in humans (courtesy of M. Albert, Johns Hopkins School of Medicine). For rats, low
scores represent better memory, and high values reflect better performance in monkeys and
humans. Symbols signify scores for individual subjects. Note that in all species the status of memory
among the aged is distributed across a broad range, from individuals that score on a par with the
best young adults to other individuals that exhibit substantial impairment,
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FIGURE 45.5 Estimated total neuron number (plus S.E.) in principal cell layers of the
hippocampus and parahippocampal cortices (i.e., entorhinal, perirhinal, and postrhinal) for
behaviorally characterized young and aged rats. All values are unilateral. Half of the aged

rats exhibited substantial spatial learning deficits in the Morris water maze (aged impaired);
the other half performed within the range of learning scores for the young group (aged
unimpaired). Neuron number is stable with age and across a broad range of learmning

capacities. Adapted with permission from Rapp and Gallagher {1996) and Rapp et al. (2002).
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Figure 5 | Neural activations in prefrontal cortex during a memory encoding task.
Activations are shown for young adults, low-performing older adults and high-performing older
adults. Low-performing older adults exhibit a similar pattern as do young adults, with lower overall
levels of activation. High-performing older adults exhibit greater bilateral activation. RF, right
frontal; LF, left frontal. Data from REE 93.
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Box 4 | Looking after the ageing brain

Recent research has identified several potential predictors of accelerated cognitive
decline in older adults. Many of these involve lifestyle choices that can be controlled by
individuals who are concerned about the risk of developing cognitive difficulties.

Stay intellectually engaged

At best, mental activity seems to protect against age-related declines and progression to
Alzheimer’s disease. At worst, it increases an individual’s baseline level so that age-
related declines begin to affect everyday functioning later in life!?!6-13 Enriched
environments stimulate neurogenesis in aged rats, indicating a possible mechanism for

the benefits of cognitive stimulation'®.,

Maintain cardiovascular physical activity
Exercise aids executive function!*?, reduces declines in tissue density in frontal, parietal

and temporal cortex'*, and might have global effects on the brain'*‘.

Minimize chronic stressors

Proneness to distress, measured by the personality trait of neuroticism, is associated
with increased risk of Alzheimer’s disease and a faster rate of cognitive decline'®.
Increased glucocorticoid levels, which accompany stress, might damage hippocampal
neurons over the lifespan'*, Cortisol administration reduces glucose metabolism in the

hippocampus in normal older adults™’.

Maintain a brain-healthy diet

A diet that is high in poly- and mono-unsaturated fatty acids (as found in fish and olive
oil) 138139 vitamin E (REE 140) and polyphenols and antioxidants (found in citrus and
dark-skinned fruits and vegetables) '*! might slow cognitive decline and prevent
progression to Alzheimer’s disease.

Hedden and Gabrieli, Nat Rev Neurosci, 2004
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What is Alzheimer's disease?
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2012/12/18 Alois Alzheimer, a German neurologist, who in 1907 first described the symptoms
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Alzheimer's Disease Facts and Figures
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Understanding Parkinson's Disease
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Stressed brains don’t learn the same way
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THE MAKING O
TROUBLED MIND

During adolescance grey matter
is lost {pink), a process that

may spead up in early-onset
schizophrenia — hinting at the
origing of the diseasa.

ACCENT ON YOUTH

Distribution of age at first admission for schizophrenia
in males and females.
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