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Is There a Role for Micronutrients in the Prevention of Cognitive Declines

Associated with Aging?
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As life expectancy continues to increase, healthy aging will
become one of the most important challenges of the 21* century.
In the new era of vitamin and micronutrient research, the study of
nutrient requirements has shifted from an emphasis on prevention
of deficiency to the promotion of optimum health and prevention of
age related chronic disease. Some of the major biological changes from
lifetime accumulation of molecular damage at the cellular level may
be influenced by vitamin and micronutrient intakes and, certainly,
most of the major health problems associated with aging are at least
partially attributable to lifestyle and environmental factors. Thus, the
potential impact of nutrition on the promotion of successful aging
has become a topic of increasing interest. Declining cognitive ability,
a major deterrent to successful aging, has recently been linked to
diet and lifestyle factors. A growing body of knowledge is providing
evidence that vitamins, trace minerals and lipids, can modify the risk
of cognitive decline and dementia, especially in the frail elderly at risk
of deficiencies. The focus has largely revolved around the B-vitamins
involved in homocysteine metabolism (folate and B12), antioxidant
nutrients (vitamins E, C and carotenoids), vitamin D and dietary lipids.

Although results of epidemiological studies are sometimes
conflicting, certain associations have frequently been demonstrated.
Diets rich in fruits and vegetables, omega-3 fatty acids, vitamins
and trace elements are protective against cognitive decline, whereas
diets high in saturated and trans- fatty acids are associated with
increased risk of cognitive impairment in the elderly [1]. Numerous
longitudinal cohort studies including the Zutphen Elderly Study, [2]
the Atherosclerotic Risk in Communities Study [3] in the US and the
EVA [4] study in France, link fish consumption with lower risk of
cognitive decline. Fish is a rich source of omega-3 docosahexaenoic
acid (DHA) and eicosapentaenoic acid (EPA), vitamin D and selenium.
The effect of fish consumption on cognitive performance may be
related to the contribution of any, or a combination of, these nutrients.
The intake of omega-3 DHA and EPA intake has been associated with
decreased risk for self-reported cognitive difficulties [5], and Bourkje
et al. [2] demonstrated a strong inverse association between intake
of EPA+DHA and cognitive decline. However these results were not
able to be substantiated in the US Veterans Administration Normative
Aging Study [6] or in the earlier report from the Zutphen Elderly Study
[7] or the Canadian Study of Health and Aging [8]. It has been suggested
that cognitive function in the elderly declines differentially in specific
cognitive domains, some more related to development of dementia
than others [9]. Measurement of cognitive decline may be impacted
by the measurement used. For example, omega-3 fatty acids may
reverse negative effects of short term memory associated with stress or
depression induced changes in the hypothalamic-pituitary adrenal axis
and be ineffective in individuals with normal cortisol levels.

Epidemiologic data and long term supplementation trials suggest
a protective role of the B-vitamins, especially folate and B12, on
cognitive decline and dementia. The McArthur Study of Successful
Aging in California [10] showed that, in high-functioning older adults,
low folate levels appeared to be a risk factor for cognitive decline and
that the risk of developing cognitive decline might be reduced by
increasing dietary folate intake. An Australian randomized controlled
supplementation trial with folate and B12 in a cohort of community-

dwelling older adults given 400 pg folate+ 100 pg B-12 daily showed
improved cognitive function scores (both immediate and delayed
memory performance) after two years compared to placebo, but no
significant changes in measures of orientation, attention, semantic
memory or processing speed [11]. Recently, a meta-analysis [12]
examined the effect of folic acid supplementation on the prevention
of cognitive decline in nine placebo-controlled randomized trials
(including 2835 subjects with a median study duration of six months)
of folic acid supplementation on cognitive function and concluded
that the trials show no effect of folic acid, with or without other B
vitamins, on cognitive function.Trials of longer duration, evaluating
cognitive declines as well as examining specific domains of cognitive
loss associated with progression to dementia which are likely to be
impacted by the folate/B12/homocysteine mechanism are needed.

Apart from the traditional role for vitamin D in calcium metabolism
and bone health, the role for vitamin D in brain development and
function has been gaining support over the last decade. Emerging
evidence suggests that vitamin D acts as a neuroactive steroid to
promote brain development and maintain brain function in adults [13].
Vitamin D deficiency in adults has been associated with development
of Alzheimer’s disease and cognitive decline. A limited number of
studies evaluating serum vitamin D levels and cognitive impairment
have yielded conflicting results, but in several studies, deficient levels of
serum25-Hydroxyvitamin D (< 25ug/dl) are associated with increased
risk for cognitive impairment when adjusted for potential confounders
[14]. Polymorphisms in the Vitamin D receptor (VDR) gene have
been linked with gender-specific cognitive changes in the Baltimore
Longitudinal Study of Aging study [15].

Current theories suggest that the protective effects of a diet rich
in fruits and vegetables may be related to reversal of suboptimal anti-
oxidant status. Inflammation and oxidation are important processes
involved in the development of cognitive impairment and dementia.
Antioxidant properties of some vitamins and trace elements may help
to prevent cognitive decline. Reports of the potential effects of vitamin
antioxidants in preventing or slowing the progression of dementia
and cognitive decline are conflicting. In the Cache-County Study,
high intakes of vitamins C and E and carotene were associated with
lower risk of cognitive decline [16]. Long-term effects of antioxidant
nutrient supplementation on cognitive performance were examined
in the six year supplementation in the FrenchVitamins and Mineral
Antioxidants (SU.VL.MAX) trial [17].1In this large randomized placebo-
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controlled trial, participants received moderate daily doses of vitamin
C, B-carotene, vitamin E, selenium and zinc or placebo. Subjects
receiving antioxidant supplements had better episodic memory scores,
although verbal memory was improved only in specific groups such
as nonsmokers with low baseline serum vitamin C levels. Still other
studies have failed to show protective effects of antioxidant vitamins
on cognitive decline [6].

Emerging evidence suggests a possible protective effect of vitamins,
trace minerals and omega-3 fatty acids in relation to cognitive decline,
but the benefits demonstrated in the current trials are modest and
further evidence is required for confirmation. There is a need to
develop more prospective studies of sufficient duration, in which diet is
monitored before chronic conditions and cognitive declines occur, and
data are collected to control for known confounding factors. Long term
dose response, randomized clinical trials and meta-analyses of the most
appropriate existing clinical trials need to be conducted to confirm the
protective effect of vitamins and trace nutrients on cognitive function.
Specific changes in cognitive domains associated with progression to
dementia and other forms of cognitive impairment as well as global
evaluations of cognitive function need to be considered to clarify the
role of micronutrients in the prevention of cognitive declines associated
with aging.
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