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Prevention of Alzheimer’s disease: The
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Prevencao da doenca de Alzheimer: o
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ABSTRACT

Alzheimer’s disease rates have been increasing exponentially and are now considered a 21t century epidemic. It
contributes substantially to the morbidity and mortality of older adults. Thus, Alzheimer’s disease is a growing
major public health concern with a profuse socioeconomic impact. In addition, the existing pharmacological
agents only offer modest symptomatic relief and can neither address the progressive neurodegeneration nor
cure the disease. Therefore, finding effective preventive and therapeutic measures that delay the onset or
reverse the course of the disease is crucial. Several studies have shown that lifestyle factors may play a central
role in reducing the risk of developing Alzheimer’s disease or, at least, in delaying its clinical symptoms. Among
these disease-modifying factors, healthy nutrition has drawn much attention given that it might strongly influence
the risk of cognitive decline, dementia, and Alzheimer’s disease. Such healthy dietary pattern is the Mediterranean
diet. The Mediterranean diet may play a protective role against age-related changes in cognitive function, pre-dementia
syndromes, and dementia. Therefore, it may constitute an effective preventive strategy for Alzheimers disease,
with low costs and few side effects. Importantly, these promising preventive measures may translate into strong
epidemiological health outcomes, which might lead to a significant progress in public health. An online search
was conducted in PubMed in order to revise the literature concerning the association between diet and dementia,
specifically, if a higher adherence to the Mediterranean diet pattern is related to lower risk of developing
Alzheimer’s disease, and to understand the possible mechanisms that may explain such association.
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RESUMO

A doenca de Alzheimer tem vindo a aumentar exponencialmente, sendo atualmente considerada uma das
epidemias do século XXI e contribuindo significativamente para a morbilidade e mortalidade observadas na
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populagdo idosa. Assim, é um importante problema de saude publica, com um impacto socioeconémico
crescente. Os farmacos usados atualmente apenas contribuem para o alivio sintomético e ndo atuam no nivel
do processo neurodegenerativo nem curam a doenca. Desse modo, desenvolver medidas preventivas e
terapéuticas que sejam eficazes em atrasar ou em reverter o curso da doenca é de extrema importancia. \arios
estudos tém demonstrado que fatores relacionados com o estilo de vida desempenham um papel central em
reduzir o risco de desenvolver doenca de Alzheimer ou, pelo menos, em atrasar o aparecimento dos sintomas.
Um desses fatores é a nutricdo, que influencia significativamente o risco de declinio cognitivo, deméncia e
doenca de Alzheimer. Um desses padrées dietéticos é a dieta Mediterrdnica, que desempenha papel protetor
nas alteracées da funcdo cognitiva, sindromes pré-demenciais e deméncia, e, portanto, poderd representar
uma estratégia preventiva eficaz para a doencga de Alzheimer, com baixos custos e escassos efeitos colaterais.
Essas medidas preventivas promissoras poderao resultar em dados epidemiolégicos importantes, o que podera
traduzir-se num progresso significativo na satude publica. Foi efetuada uma pesquisa na PubMed de artigos
acerca da associacdo entre alimentacdo e deméncia e, especificamente, acerca da associacdo entre uma maior
adeséao a dieta Mediterrdnica e o menor risco de desenvolver doenca de Alzheimer assim como a verificacdo de
quais os potenciais mecanismos que explicam essa associacao.

Palavras-chave: Doenca de Alzheimer. Dieta. Dieta mediterranica. Prevencao de doencas.

INTRODUCTION therapeutic approach, as research has shown that

certain nutrients and dietary patterns directly
interfere with the pathological mechanisms of
Alzheimer’s disease**. Such a dietary pattern is
the Mediterranean Diet (MeDi), which has been
related to increased longevity and lower risk of
several chronic diseases, including Alzheimers
disease®.

Since its first description in the beginning
of the XX century, Alzheimer’s disease has gone
from a rarely reported disorder to one of the most
frequent causes of disability in older adults.
Accordingly, cognitive decline and particularly
Alzheimer’s disease are major contributors to
morbidity and mortality worldwide. Numerous
studies performed in the last decades have given
essential insights into the nature of Alzheimers
disease and importantly, into the magnitude of
the problem. However, research on Alzheimer’s
disease is still an endless challenge, particularly
in the area of prevention’.

The aim of this paper is to review the
literature concerning the association between diet
and dementia, specifically, if higher adherence to
the MeDi pattern is related to lower risk of
developing dementia of the Alzheimer’s type, and
to understand the mechanisms that may explain

. _ , . such association.
Since the times of Ancient Greece, lifestyle

modifications, such as diet and exercise, can

recognizably prevent or even treat several METHODS

diseases, a concept that is well reflected on the
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well-known Hippocratic saying, “Let food be your
medicine, let medicine be your food” (p.1295).
Recently, many efforts have been made to
describe the association between diet and
cognitive function given that several studies have
reported that nutrient intake and dietary practices
strongly influence the risk of cognitive decline,
dementia, and Alzheimer’s disease®. In fact,
among all the lifestyle factors recently proposed
as the first line of protection against the onset
and progression of cognitive dysfunction, diet
constitutes a promising preventive or even

An online search was conducted on
PubMed using the query (“Alzheimer disease
[MeSH Terms] AND diet”). The inclusion criteria
were full-text articles written in English or
Portuguese published between 2004 and 2014
that mentioned an association between diet and
Alzheimer’s disease. The initial exclusion criteria
after analyzing titles and abstracts were studies
that investigated the role of individual foods/
nutrients on Alzheimer’s disease rather than the
role of an entire dietary pattern or of the MeDi
pattern.
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From the 165 articles obtained initially, 53
were selected after analysis of the titles and
abstracts. The final number of references (n=41)
was obtained after reading the full texts and
conducting a complementary search on “Related
citations” and the references of the selected
articles (Figure 1).

Alzheimer’s disease: The dimension
of the problem

Alzheimer’s disease is a neurodegenerative
disorder firstly described by Alois Alzheimer in
190778, Since then, it has been increasing
exponentially, and it is now considered a 21+
century epidemic, affecting approximately 26
million people worldwide and one quarter of the
people aged above 85 years®'".

Alzheimer’s disease is the most frequent
type of dementia, accounting for more than 75%
of the more than 35 million cases around the
world. In developed countries, it is estimated that
1in 10 individuals over 65, and more than 1 in 3
individuals over 85, suffer from a form of
dementia'.

According to the World Health
Organization, Alzheimers disease contributes
substantially to the morbidity and mortality of
older adults'. It is clinically characterized by
progressive cognitive decline, impairment of
activities of daily living, and several

(Alzheimer disease [MeSH
Terms] AND diet)

!

l Excluded after title/abstract reading

Excluded after full text reading + complementary search

Figure 1. Diagram of the online search and selection of the
articles.
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neuropsychological deformities’. In its initial
stages, Alzheimers disease mostly affects short-
term memory (memory of recent events) and
language skills, but as it evolves, it progressively
affects cognition, function, behavior, and
mood™ ™. In fact, it is the second most common
cause of disability, right after depression’®.
Therefore, it is a devastating disease for patients,
as it even takes away their sense of self, and also
for families, which are strongly affected
emotionally, physically, and financially by the
rapidly increasing caregiver burden'#'517,

It is estimated that the prevalence of
Alzheimers disease will double every 20 years,
foreseeing a total of approximately 115 million
people affected by the year of 2050, This
expected considerable rise may be explained by
the growing population aged 65 years or more,
as well as by gains in longevity®'®. Population
aging is extremely relevant given that the
incidence of all forms of dementia almost doubles
every five years of age'®. Being already one of
the major contributors to health system expenses
in many developed countries, this rising incidence
will, not surprisingly, be accompanied by a
significant increase in direct and indirect costs to
society'®'®. Accordingly, Alzheimer’s Disease
International predicts an 85% rise in costs by the
year 2030™.

Overall, Alzheimer’s disease is a growing
major public health concern with profuse
socioeconomic impact®.

Alzheimers disease risk and
protective factors

Although the etiological factors of
Alzheimer’s disease are still partially unknown,
several studies have provided growing evidence
for the role of a number of risk and protective
factors in the development of the disease'.
Similarly to other chronic diseases, the
development of Alzheimer’s disease undoubtedly
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involves a complex interaction of factors, including
lifestyle ones, that may start or exacerbate the
neurodegenerative process?%2!,

Old age is the most well-established
non-modifiable risk factor, with the number of
affected people doubling every four years after
the age of 65322, Genetics is another important
non-modifiable risk factor: the apolipoprotein-E
genotype and mutations in amyloid-precursor-
protein, presenilin-1 gene, and presenilin-2
genes?.

Modifiable risk factors have also been
extensively studied and include low education
level, history of depression, head trauma,
cerebrovascular disorders, cardiovascular risk
factors and diet??%. In fact, these factors exert
more influence on the prevalence of Alzheimer’s
disease than genetics?*. Proof of this is recent
research that showed that older immigrants living
in the United States have a higher prevalence of
Alzheimers disease than individuals living in their
countries of origin?.

These disease-modifying factors have been
object of much research in recent years given that
interventions that alter their course constitute
potential preventive measures'?. Therefore,
when motivated and supported by health
professionals, individuals can use lifestyle options
to influence their late-life cognitive performance
and risk of brain disorders'®>2¢, Among these
options, nutrition has drawn much attention as a
growing amount of evidence suggests that it may
be a key factor in the development of Alzheimer’s
disease’?4,

The importance of Alzheimer’s disease
prevention

Given the predicted dramatic rise in the
number of Alzheimer’s disease patients
worldwide, finding effective preventive and
therapeutic measures that could delay the onset
or reverse the course of the disease is a crucial
matters'8,

http://dx.doi.org/10.1590/1415-52732015000600011

Currently, the existing pharmacological
agents only offer modest symptomatic relief and
can neither address progressive neurodegeneration
nor cure Alzheimer’s disease’?. In fact, research
has shown that these agents can slow the
progression of some symptoms for only 6 to 12
months, and 50% of the patients may not
respond’®.

Thus, in the absence of curative strategies,
prevention of Alzheimers disease through risk
factor management is essential''8. In fact, it is
estimated that delaying the onset of the clinical
stage of Alzheimer's disease by 1 and 5 years
would decrease its prevalence by 25 and 50%,
respectively, after 5 years of implementation of
the preventive measures''. In addition, while
improving clinical outcomes, an efficient
preventive strategy would also reduce financial
costs and, consequently, lighten the burden of
Alzheimer’s disease on health care systems'.

The most well-established risk factors of
Alzheimers disease, age and the apolipoprotein-E
genotype, are not possible targets for prevention®.
Hence, two of the most promising primary
preventive measures would address vascular
factors (such as controlling hyper- and hypotension)
and lifestyle factors, such as maintaining an active
social network, participating in physical and
intellectual stimulating activities, and choosing a
healthy nutrition pattern'>'e.

A growing line of evidence suggests that
lifestyle factors, particularly diet, may play a
central role in managing the illness®. Intervention
in these areas may reduce the risk of developing
Alzheimers disease or at least delay its clinical
symptoms'2,

Early intervention in the preclinical and
prodromal stages of the disease, before the
development of clinical symptoms, is of utmost
importance®. Intervention in these stages would
delay the development of Mild Cognitive
Impairment (MCI), a transitional and potentially
reversible stage between normal aging and
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dementia or Alzheimer’s disease, or even reverse
MCI to normal cognitive function, preventing or
delaying its progression to dementia*?’. Between
6 and 25% of patients with MCI convert to
Alzheimers disease every year, making MCl an
appealing stage for preventive interventions’-%’,

The role of diet on Alzheimer’s disease

In recent years several studies have shown
the benefits of healthy nutrition on several chronic
diseases, such as cardiovascular disease, cancer,
Parkinson’s disease, and diabetes''?¢. Hence, since
diet constitutes one of the most important
modifiable environmental factors, there has been
increasing interest on the potential beneficial role
of diet also on Alzheimers disease'?°. As an
example, some dietary factors, such as antioxidants,
have been reported to reduce the risk of
Alzheimer’s disease, contrasting with other
components, such as saturated fatty acids'.

However, foods are not consumed
individually but as part of a whole daily diet; in
fact, the concept of “dietary pattern” has gained
much attention lately regarding several diseases
given that it takes into consideration the interactions
between the components of a diet, consequently,
better reflecting its complexity'®?83°. Furthermore,
current studies about the role of individual foods
on the risk of Alzheimer’s disease have presented
inconsistent results, partly because people eat
meals combining different nutrients or food items
that probably have additive and/or synergistic
effects®?’. Therefore, defining diet by dietary
patterns has the ability to capture its
multidimensionality and may certainly be more
enlightening to the understanding of the effect
of nutrition on Alzheimer’s disease, and also on
other chronic diseases?®°.

The Mediterranean diet pattern

In 2013 the traditional MeDi was
recognised as an Intangible Cultural Heritage of
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Humanity by the United Nations Educational
Scientific and Cultural Organization?'.

The Mediterranean diet is difficult to
define due to some differences in eating and
drinking habits between Mediterranean
countries'. Nevertheless, the most well-known
version was presented in the 1990s by Dr. Walter
Willet of Harvard University’s School of Public
Health, and a scientific consensus has been
achieved'®'. Thus, the traditional MeDi consists
of high intake of plant-based foods (fruit as the
typical daily dessert, vegetables, legumes, breads,
and other types of grains and nuts), olive oil as
the major source of monounsaturated fatty acids
(used in cooking and salad dressing), low intake
of saturated fat, moderately high intake of fish,
depending on proximity to the sea, as a source of
omega-3 Polyunsaturated Fatty Acids (PUFA), low
to moderate intake of dairy products (mostly
cheese and yogurt), low to moderate intake of
poultry, regular low to moderate intake of wine
(normally during meals), low intake of red meat,
and a maximum of four eggs weekly*&:14.2531,

Evidence of the benefits of the
Mediterranean diet on cognitive
status and Alzheimer’s disease

The benefits of the MeDi pattern were
described for the first time by Keys et al.? in the
Seven Countries Study in the 1950s and 1960s.
They realised that countries in southern Europe
presented one of the highest life expectancies in
the world, and the rates of several nutrition-
related chronic diseases were among the lowest.
Thus, the authors hypothesised that this optimal
health status could be linked to their traditional
diet*?".

Since then, an increasing line of evidence
has emerged for the protective effects of the MeDi
in several chronic diseases, as well as in overall
mortality, being now considered one of the
healthiest dietary patterns worldwide?'33,
Accordingly, a meta-analysis showed that
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adherence to the MeDi is associated with
important improvement in health status,
significantly reducing overall mortality (9%),
mortality from cardiovascular diseases (9%),
incidence and mortality from cancer (6%), and
incidence of Parkinson’s and Alzheimer’s disease
(13%). These results appear to be clinically
significant for public health, especially for
including the MeDi pattern in a primary
prevention strategy of major age-related chronic
diseases™.

Several years after the Seven Countries
Study, and assuming the concept that what is
good for the heart is good for the brain, the
Washington Heights-Inwood Columbia Aging
Project (WHICAP) was the first study to report a
beneficial effect of the MeDi on Alzheimer’s
disease*'*. Scarmeas et al.>* concluded that single
foods were not significantly associated with risk
for Alzheimer’s disease, unlike the MeDi pattern:
higher adherence to the MeDi was significantly
associated with a reduced risk of developing
Alzheimer’s disease'%. The individuals with
medium and high adherence to the MeDi had a
15 to 21% and a 39 to 40% reduction in
Alzheimer’s disease risk, respectively, and each
additional unit on the MeDi adherence score
reduced the risk of developing Alzheimer’s disease
by 9 to 10%3*3, These results remained unchanged
even after adjustment for several common
potential confounders (age, sex, ethnicity,
education level, apolipoprotein-E genotype,
caloric intake, smoking, comorbidity index, and
body mass index), and the gradual risk reduction
for higher adherences suggested a dose-response
trend3.

The Three-City Study, developed in France,
showed that higher adherence to the MeDi was
significantly associated with better global
cognitive function and episodic memory over
time™,

In 2013 Samieri et al.?® suggested that
long-term adherence to the MeDi was related to
average global cognitive function and verbal
memory, a strong early predictor of Alzheimers

http://dx.doi.org/10.1590/1415-52732015000600011

disease in older adults, and found that higher
adherence delayed cognitive aging by
approximately 1 year.

Adherence to the MeDi also reduces the
risk of developing MCl and conversion of MCl to
Alzheimer’s disease, suggesting that early
intervention may even reduce the risk of
developing the prodromal stage of Alzheimer’s
disease®?’. A study from the Mayo Clinic found
that higher intake of vegetables and higher
unsaturated/saturated fatty acids ratio reduced
the risk of MCI™. Another study concluded that
for every one-unit rise in participants’ MeDi
adherence score, the risk of developing MCl
decreased by 8%3.

Furthermore, higher adherence to the
MeDi is not only associated with reduced risk of
developing Alzheimer’s disease but also with lower
mortality from Alzheimer’s disease®. A study
showed that individuals with medium and high
adherence to the MeDi lived 1.33 and 3.91 years
longer, respectively, than those with low
adherence”’.

However, Féart et al.® suggested that
there might be a window of opportunity for this
beneficial effect to slow cognitive decline and
delay the onset of dementia - during the 5 years
preceding the clinical diagnosis of dementia, the
pathophysiological processes are probably too
advanced to be reversed by diet. Therefore, the
MeDi would only be effective at least 5 years
before the clinical diagnosis of dementia, when
Alzheimers disease pathology and neuronal loss
are still limited'3,

Although most studies have been
developed in Mediterranean populations, recent
research has shown beneficial effects also in non-
Mediterranean countries®. In fact, the WHICAP
mentioned above included a multiethnic
population of New York3*. Another study from
2012 Gardener et al.* presented similar findings
in an Australian cohort of older adults. Interestingly,
given that Australia is a geographically isolated
country with a multiethnic population, these
similar results strongly support the idea that the
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protective effects of the MeDi are transferable to
different populations*. Other studies developed
in India and in the North of Europe reached the
same conclusions®.

Chart 1 summarizes the main findings of
the selected studies relating the MeDi to
Alzheimer’s disease.

Biological plausibility

The beneficial role of the MeDi on age-
related changes in cognitive function, pre-
dementia syndromes, and dementia probably
occurs through multiple pathways, namely
vascular and nonvascular ones'. Accordingly, the
MeDi is known to reduce the risk of cardiovascular
diseases and mortality; therefore, vascular
mechanisms could actually be responsible for the
protective role of the MeDi on Alzheimer’s
disease®. However, assuming that the MeDi exerts
a beneficial effect on cardiovascular disorders and
that cardiovascular risk factors are important in
Alzheimer’s disease, Scarmeas et al.*° investigated
whether the association between MeDi and
Alzheimer’s disease was attenuated when vascular
risk factors were simultaneously introduced in the
statistical model. Surprisingly, these variables did
not change the degree of the association,
suggesting that it was not mediated by vascular
comorbidities®. Instead, nonvascular mechanisms,
such as inflammation, metabolic disorders, and
oxidative stress, may contribute to the
association?'. For example, in the ATTICA study
developed in 2004, individuals with the highest
adherence to the MeDi had 20 and 17% lower
serum C-Reactive Protein (CRP) and Interleukin-6
(IL-6) serum levels, respectively, and significant
reductions in a number of other inflammatory and
coagulation markers®*. In 2010 Gu et al.*
performed another study in which they used high-
sensitivity CRP (hsCRP) as a marker of systemic
inflammation and fasting insulin, and adiponectin
as markers of metabolic profile. A reduced risk of
Alzheimers disease was observed in individuals
with higher adherence to the MeDi, but
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introducing hsCRP, fasting insulin, or adiponectin
in the statistical model did not change the
magnitude of the association. These results
suggest that higher adherence to the MeDi may
reduce Alzheimer’s disease risk through non-
inflammatory or non-metabolic mechanisms or,
alternatively, that these biomarkers do not entirely
capture these pathways*'.

The contribution of oxidative stress and
also of other important mechanisms will be
discussed in detail throughout the next section.

Components of the Mediterranean diet
and their mechanisms of action in
Alzheimer’s disease

Recent research suggests that the
protective effects of the MeDi against cognitive
decline in older adults are probably due to the
combined effect of a number of foods and
nutrients already proposed to play a protective
role individually in cognitive impairment or
dementia®. Some of these foods are described
individually in more detail below.

Wine

The role of moderate consumption of
alcohol, especially wine, in neuroprotection is
widely recognized®.

Moderate intake of wine, particularly
during meals, is one of the hallmarks of the
MeDi?*>. An increasing amount of evidence
suggests that moderate drinkers (one glass/day
for women and two glasses/day for men) have a
lower risk of Alzheimer’s disease and better
cognitive performance than non-drinkers®?>. A
study developed in Bordeaux (France) showed that
mild consumption of wine (1-2 glasses/day) was
associated with protection against Alzheimers
disease, while moderate consumption (3-4
glasses/day) conferred additional protection
against incident dementia’.

The protective effect of daily wine intake
remains unchanged at older ages: a study
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Chart 1. Summary of the selected studies on the association between the Mediterranean Diet (MeDi) and risk of Alzheimer’s disease.

10f2
Number of o ) )
Author/year  Type of study . Country Sample Objective Main conclusions
patients
Scarmeas Case-control 1984 United Multiethnic To evaluate the Higher adherence to the MeDi
et al., 2006*° States  population aged association between was associated with reduced risk
>65 years the MeDi and of Alzheimer’s disease (OR=0.76;
(participants of Alzheimer’s disease in 95%Cl=0.67-0.87; p<0.01).
the WHICAP different Alzheimer’s Introduction of vascular variables
study) disease populations did not affect the magnitude of
and possible vascular the association.
mechanisms.
Scarmeas Prospective 2 258 United Multiethnic To evaluate the Higher adherence to the MeDi
et al., 2006* cohort States  population aged association between was associated with reduced risk
>65 years MeDi and risk for of Alzheimers disease (HR=0,91;
(participants of Alzheimer’s disease. 95%CI=0.83-0.98; p=0.015).
the WHICAP
study)
Scarmeas Prospective 192 United Multiethnic To investigate the Patients with medium and high
etal., 2007*7  cohort States  population aged association between adherence to the MeDi had lower
>65 years MeDi and mortality in risk of mortality than those with
(participants of Alzheimer’s disease low adherence.
the WHICAP patients.
study)
Scarmeas Prospective 1875 United Multiethnic To evaluate the Higher adherence to the MeDi
etal., 2009  cohort States  population aged association between was associated with lower risk of
>65 years MeDi and MCI. developing MCI (28% less risk
(participants of with the highest adherence;
the WHICAP HR=0.72; 95%CI=0.52-1.00;
study) p=0.05) and lower risk of
conversion of MCl to Alzheimer’s
disease (48% less risk with the
highest adherence; HR=0.52;
95%Cl=0.30-0.91; p=0.02).
Féart Prospective 1410 France >65 years To examine the Higher adherence to the MeDi
et al., 2009%® cohort association between was associated with slower
MeDi and cognitive cognitive decline evaluated by the
performance changes MMSE, but not consistently with
and risk for dementia other cognitive tests. However, it
in a French cohort of was not associated with risk for
older adults. incident dementia.
Gu Prospective 1219 United Multiethnic To evaluate the Higher adherence to the MeDi
etal, 20104 cohort States population aged  ssociation between was associated with lower risk of
265 years adherence to the MeDi developing Alzheimer’s disease
(participants of and Alzheimer's disease (34% less risk with the highest
the WHICAP risk and possible adherence). Introduction of
study) inflammatory and inflammatory and metabolic
metabolic mechanisms. markers into the statistical model
did not change the magnitude of
the association.
Tangney Prospective 3790 United >65 years To investigate whether Higher MeDi adherence was
etal, 20114 cohort States  (participants of adherence to the MeDi  associated with slower rates of

the CHAP study)

or to the HEI-2005 was

associated with
cognitive changes in
older adults.

cognitive decline, even after
adjustment for several variables.
No such association was observed
with the HEI-2005.
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Chart 1. Summary of the selected studies on the association between the Mediterranean Diet (MeDi) and risk of Alzheimer’s disease.

2 of 2

Number of o ) )

Author/year  Type of study patients Country Sample Objective Main conclusions

Gardener Cross- 970 Australia >60 years To examine the A significant difference was
etal., 20124  sectional (participants of association between observed in adherence to the
the AIBL study) adherence to the MeDi  MeDi between healthy controls
and risk of Alzheimer’s and Alzheimer’s disease patients
disease and MCl in an (p<0.001), and between healthy
Australian cohort of controlsand MCl patients (p<0.05).
older adults. MeDi was also associated with
changes on the MMSE score over

18 months (p<0.05).
Samieri Prospective 16058  United ~ Women aged To evaluate the |ong-term adherence to the MeDi
etal, 2013*  cohort States 270 years old association between \yas associated with better

(participants of
the NHS study)

long-term adherence cognition but not with cognitive
to the MeDi and change.

subsequent cognitive
function and decline in
a cohort of older
women.

Note: HR: Hazard Ratio; 95%Cl: 95% Confidence Interval; OR: Odds Ratio, WHICAP: Washington Heights-Inwood Columbia Aging Project; CHAP:
Chicago Health and Aging Project; AIBL: Australian Imaging, Biomarkers and Lifestyle; NHS: Nurses’ Health Study; MCl: Mild Cognitive Impairment;
MMSE: Mini-Mental States Examination; HEI-2005: Healthy Eating Index-2005.

concluded that individuals aged 65 years and
above had lower risk of developing Alzheimer’s
disease when consuming up to three servings of
wine a day over 4 years. However, this protective
effect was not observed with beer or liquor
intake’.

The mechanisms through which moderate
consumption of wine protects against Alzheimer’s
disease are still somehow unclear®. It may partly
be due to alcohol-induced increases in high-
density lipoprotein cholesterol and reductions in
fibrinogen and other thrombotic factors, which
help preserve brain vessels and prevent subclinical
strokes, leading to better cognitive function?>.

Another possible mechanism is the
presence of natural antioxidants in wine, called
polyphenols. Polyphenols are the most abundant
antioxidants in our diet and are present in high
guantities in red wine and olive oil'*™. Red wine
contains at least 19 types of polyphenols; among
these, resveratrol is the most abundant'. Thus,
the beneficial effect of wine on neurodegeneration
can be attributed to resveratrol™.

Nevertheless, physicians should be
cautious when advising patients about alcohol
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consumption given that excessive intake causes
serious neurologic and other organ damage'.

Fish

Several epidemiological studies have
suggested that fish intake is associated with a
reduced risk of dementia and Alzheimer’s disease.
In fact, in 2003, Morris et al.** concluded that
consumption of fish at least twice a week was
associated with 60% lower risk of developing
Alzheimers disease™. Other studies also showed
that regular fish intake slows cognitive decline
and improves global cognitive function®. In the
Rotterdam study, Kalmijn et al.* reported that fish
intake was not only associated with a reduction
in Alzheimer’s disease risk but also in all-cause
dementia'.

The benefits of fish are thought to be due
to its high omega-3 PUFA content'. Fatty acids
are essential components for the central nervous
system given that they are neuroprotective, play
an important role in brain development, and
maintain the structural integrity of neuronal
membranes?*2>,
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Docosahexaenoic Acid (DHA) is an
important type of omega-3 PUFA, and its major
dietary sources are fish oils and fatty fishes®. The
brain exhibits high levels of DHA, suggesting that
it plays a significant neurophysiological role'. In
addition, brain levels of DHA tend to drop with
age, particularly in Alzheimer’s disease patients,
and post-mortem analysis of Alzheimers disease
brains reported low levels of omega-3 PUFA in
the parahippocampal cortex, features that might
contribute to cognitive impairment'2.

Thus, research has described several
mechanisms that explain the benefits of fish
intake as a major source of omega-3 PUFA. In a
study developed in Chicago (IL), specific intake
of omega-3 PUFA was associated with a
decreased risk of Alzheimer’s disease. These fats
have beneficial effects on the brain and vascular
system, decreasing cerebrovascular and
cardiovascular risk factors. Thus, they may limit
Alzheimer’s disease pathology by reducing
amyloid formation, minimizing aggregation into
plagues, and increasing its clearance?®. Omega-3
PUFA also have anti-inflammatory properties?'.
Ultimately, they possibly have the ability to
enhance the activity of endogenous antioxidant
enzymes’s.

Olive oil

Multiple studies have shown that a diet
rich in olive oil is associated with healthier aging
and increased longevity'3.

As mentioned above, olive oil is also rich
in antioxidants, such as polyphenols and
tocopherols?. In a 2010 study, a MeDi high in
olive oil was found to reduce the expression of
genes related to oxidative stress and inflammatory
processes, and to lower plasma levels of lipid
oxidation and systemic inflammation markers?'.
Extra virgin olive oil contains tyrosol and caffeic
acid, which have been shown to cause significant
reductions on IL-6 production. Olive oil also has
the ability to raise levels of enzymes with
antioxidant properties®. Additionally, polyphenols
from olives have been reported to inhibit tau

http://dx.doi.org/10.1590/1415-52732015000600011

fibrillization. Accordingly, a study developed in
2009 showed that moderate or high use of olive
oil resulted in reduced cognitive deficits regarding
verbal fluency and visual memory'3.

Fruits and vegetables

Regular consumption of a medium or large
proportion of fruits is associated with a decreased
risk of Alzheimer’s disease and dementia. Higher
vegetable consumption also appears to slow the
rate of cognitive decline. These beneficial effects
are probably due to their high content of antioxidants
and bioactive components (such as polyphenols
and vitamins C and E)>'°.

Two studies showed that the high levels
of polyphenolic components found in fruits, such
as blueberries, pomegranates, bananas, oranges
and apples, protect against oxidative stress®.
Tomato products or dishes, such as gazpacho,
have also reduced oxidative stress markers, such
as isoprostanes?*,

Two studies have shown the benefits of
Concord grape juice and wild blueberry juice.
Concord grape juice supplementation for 12
weeks improved verbal learning and recall in
individuals with memory decline, and daily intake
of wild blueberry juice, also for 12 weeks, by
individuals with early memory changes improved
paired associate learning and word list recall's.

Vitamin C is a strong reducing agent,
scavenging several reactive oxygen species. In
turn, vitamin E, present in high amounts in
vegetables, protects cell membranes from
oxidation by free radicals. In animal studies, both
vitamins showed protection against neuronal
death and improved learning and memory.
Another study showed that both vitamins were
associated with reduced risk of Alzheimer’s
disease’.

CONCLUSION

Despite the global pessimistic scenario
around Alzheimer’s disease, there are some
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reasons for optimism, given that extensive
research has focused in several aspects of the
disorder and particularly on early intervention
strategies, such as nutritional ones'.

The Mediterranean diet has been globally
recognized as one of the healthiest dietary models
in the world®. Its role in brain health translates
to slower cognitive decline (particularly the one
related to the aging brain), reduced risk of
developing MClI, reduced risk of conversion of
MCI to Alzheimer’s disease, reduced risk of
Alzheimer’s disease, and symptomatic relief41425,
This association is probably mediated by the
combined effect of several nutritional components,
such as wine, olive oil, fish, fruits, and vegetables?.

A specific dietary strategy would represent
a totally new approach for the management of
Alzheimer's disease. As nutrients are usually well-
tolerated, such an approach is extremely
promising and could exert its effects in synergy
with existing and future pharmacological agents®.

We believe that further studies are needed,
particularly ones that use a more uniform score
that could better assess adherence to the MeDi
in different countries. However, we also consider
that the MeDi, rather than single foods or
nutrients, may constitute an effective preventive
strategy with low cost, few side effects, and
strong epidemiological health outcomes, which
may translate to significantly better public
health!42137,
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