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Does food have anything to do with Memory and Intelligence? A Review
on Alzheimer's disease Fighting
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S Abstract: Alzheimer's disease is a neurological disorder that causes the brain to
Rec';:/te'g'fz"l'fgtg"_%zz gradually and irreversibly shrink, atrophy, and die. There is no successful
Accepted: 25.04.2022 treatment for Alzheimer's disease to this day that makes it necessary to reduce
Published: 30.04.2022 its occurrence rather than treat the disease after it has occurred. Therefore, it
became necessary and priority to focus on preventing it and knowing the causes
that lead to the deterioration of the brain after it was fully active and strong.
Back in the early stages of brain development in which food plays an important
Quick Response Code role. The focus comes on the important elements and materials that increase
™ intelligence, skills, brilliance of thinking and memory, which continue with the
person throughout his life after feeding him with important functional elements
and vitamins. It is noted that with the development and increase of processed
and refined food items that have recently entered the human body, there has
H' been a significant increase and acceleration in the incidence of Alzheimer's

disease at alarming and frightening rates. It has become worth reconsidering
what we eat and focusing on the right food and its goal as one of the factors
affecting the health of brain cells. Therefore nutritional awareness has become
essential and nutritional supplementation is essential for a certain age as a
fighter and as a preventer before contracting the disease.
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heartbeat, breathing of the lungs, and allowing the body
INTRODUCTION to move, feel and think, it is important to keep the mind
elevated. The foods we eat play a big role in
maintaining brain health from birth, and can improve
some mental tasks, such as memory, focus, language,
etc. Thus, brain development continues gradually with
age and improves its performance. What we see today
from a wide range of processed foods invading homes,
shops and cafes, including sweets, creams, processed
and refined starches is far from the foods that are
required that boost the immunity of the human body
and develop its brain, and that are required to build a
strong body and strong mind [8]. It has been observed
in recent years the prevalence of deterioration and

h . his day i h of " atrophy of the brain with age, which leads to cell death
research continues to this day in search of.an approac in a group of people but not others. Unfortunately, there

to_ combating the disease of the century; Alzhelmer_'s is no definitive cure for this cerebral deterioration to
disease (AD). The storm that engulfs the nerve cells in this day [9]

the brain, the death of their tissues, which leads to
personality changes and severe deterioration in memory
and mental abilities, gradually increases until one
becomes completely unable to perform the simplest
daily tasks with age [6, 7]. Since the brain is the control
center of the body, Responsible for maintaining the

As it is known that the brain is the collector of
all the qualities that characterize our humanity. It is the
most complex part of the human body and the source of
intelligence, the interpreter of the senses, the initiator of
body movement, and the observer of behavior.
Research in neuroscience and behavioral sciences and
the development of new research techniques have
helped understand how a healthy brain works [1-3],
how to maintain its health, and what happens when the
brain is diseased or dysfunctional [4, 5]. As we know
that food has an important role in the development of
brain development since childhood, but with the spread
of brain diseases and memory deficiency with age,

Given that the nature of food has a
fundamental and important role in the formation of
nerves, brain growth, strengthening its work,
developing its skills in different life stages, activating
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memory, and certainly preventing dementia and
Alzheimer’s at an advanced age [10, 11]. Therefore, the
role of food and therapeutic nutrition with its
accompanying habits in activating memory and brain
functions is an important topic, worthy of research in
eliminating diseases and deficiencies in the brain in
general and Alzheimer's disease in particular.

Thus, when talking about brain foods, foods
rich in omega-3 fatty acids are often at the top of the
list, including fatty fish. Studies reveal that eating fish
protects the brain from air pollution [12]. About 60% of
the human brain is made of fat, and half of these fats are
made of omega-3 fatty acids [13]. The brain uses
omega-3 to build brain and nerve cells. It is known that
these fats are necessary for learning and memory [14].
On the other hand, not getting enough omega-3 is
linked to poor learning, as well as depression, so fatty
fish is an excellent choice for brain health [15, 16]. As a
rich source of omega-3 fatty acids, a major building
block for the brain. It plays a role in sharpening
memory and improving mood, as well as protecting
your brain from cognitive decline [17].

Caffeine has a number of positive effects on
the brain, including increasing alertness. Caffeine keeps
the mind alert by blocking adenosine, a chemical that
makes person feel sleepy. Caffeine also plays a role in
improving mood, by boosting certain neurotransmitters,
such as dopamine [18]. It was also found that caffeine
consumption led to short-term improvements in
attention and alertness in participants who completed a
cognition test [19]. A long-term coffee drinking is also
associated with a reduced risk of neurodegenerative
diseases, such as Parkinson's disease and Alzheimer's
disease [20, 21]. Green tea is also a source of caffeine it
boosts  brain  function, improving  alertness,
performance, memory and focus, but green tea also
contains other ingredients that make it a brain-healthy
drink [22]. One such ingredient is L-theanine, an amino
acid that can cross the blood-brain barrier and increase
the activity of the neurotransmitter GABA, which helps
reduce anxiety and make a feel of more relaxed [23,
24]. L-theanine also increases the frequency of alpha
waves in the brain, helping to relax without feeling tired
[25]. Green tea is rich in polyphenols and antioxidants
that can protect the brain from mental decline and
reduce the risk of Alzheimer's disease and Parkinson's
disease, some studies have shown that green tea helps
improve memory [26].

Antioxidants work against both oxidative
stress and inflammation, conditions that can contribute
to brain aging and neurodegenerative diseases [27].
Berries offer anthocyanins, a group of plant compounds
with anti-inflammatory and antioxidant effects. Studies
have found that some of the antioxidants in blueberries
build up in the brain and help improve communication
between its cells [28, 29]. Powerful plant compounds,
including antioxidants like leafy green and broccoli

which is packed with a very high amount of vitamin K,
This fat-soluble vitamin is necessary for the formation
of sphingolipids, a type of fat found densely in brain
cells [30]. Some studies in older adults have also linked
a higher intake of vitamin K to improved memory and
cognitive status [31]. Broccoli also contains a number
of compounds that give it anti-inflammatory and
antioxidant effects, which may help protect the brain
from damage [32].

Foods rich in many micronutrients important
for brain function, including copper, iron, magnesium
and zinc. Zinc is important element for nerve signals
[33]. Its deficiency has been linked to several
neurological conditions, including Alzheimer's disease,
depression and Parkinson's disease [33]. Magnesium is
also essential for learning and memory [34]. Low
magnesium levels are linked to many neurological
diseases, including migraines, depression and epilepsy
[34]. In addition, the brain uses copper to help control
nerve signals [35]. When copper levels are out of
control, there is a greater risk of developing
neurodegenerative disorders, such as Alzheimer's
disease [35]. Iron deficiency is often characterized by
brain fog and impaired brain function [36]. Flavonoids
may help protect the brain. Studies have indicated that
eating chocolate, especially dark chocolate, can enhance
memory and mood because it contains flavonoids [37].
Research has shown that eating nuts can improve heart
health indicators, and that having a healthy heart is
linked to brain health [38]. Studies have found that
regular consumption of nuts can be linked to a lower
risk of cognitive decline in older adults [39]. Several
nutrients found in nuts, such as healthy fats,
antioxidants and vitamin E, may explain their beneficial
effects on brain health. Vitamin E protects cells from
free radical damage to help slow mental decline [40].
While all nuts are good for the brain, walnuts may have
an added advantage, as they also provide anti-
inflammatory omega-3 fatty acids.

Having vitamins in food is essential. As
vitamin C is a powerful antioxidant that helps fight free
radicals that can damage brain cells. Additionally,
vitamin C supports brain health with age and may
protect against conditions such as depressive disorder,
anxiety, schizophrenia, and Alzheimer's disease [41].
Folic acid and vitamin B12 deficiency have been linked
to depression: Folic acid deficiency is common in older
adults with dementia, and studies show that folic acid
supplementation can help reduce age-related mental
decline [42]. Vitamin B12 is also involved in the
manufacture of chemicals in the brain and the
regulation of sugar levels in the brain [42]. Choline is
an important micronutrient that body uses to produce
acetylcholine, a neurotransmitter that helps regulate
mood and memory [43].

Curcumin, the active ingredient in turmeric,
has been shown to cross the blood-brain barrier, which
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means it can enter directly into the brain and benefit
cells there [44]. It is a powerful antioxidant and anti-
inflammatory compound. Curcumin may help improve
memory in people with Alzheimer's disease [45]. It may
also help remove amyloid plaques that are the hallmark
of this disease [46]. Curcumin boosts serotonin and
dopamine, both of which improve mood. Studies found
that curcumin can improve symptoms of depression and
anxiety when used [47]. Curcumin also helps new brain
cells grow and boosts BDNF [48]. It may help delay
age-related mental decline. Notably, most studies use
highly concentrated curcumin supplements at doses
ranging from 500-2000 mg per day, which is far more
curcumin than most people consume when using
turmeric as a spice [49]. This is because turmeric only
consists of about 3-6% curcumin. So, while adding
turmeric to food may be beneficial, supplementing with
curcumin is necessary.

As good foods have benefits for strengthening
the brain, there are foods that negatively affect brain
health and lead to a deterioration in its condition, even
in the presence of beneficial foods. Similar to the
negative effect of processed foods, sugary drinks can
cause weight gain without providing essential nutrients
and beneficial calories. Excess sugar can damage
memory and brain functions [50, 51]. In fact, sugary
drinks are also linked to Alzheimer's disease and
dementia [52]. Sugary drinks such as soda, energy
drinks, and fruit juices should be avoided to enhance
memory and keep the brain healthy [53]. Many
processed foods, including potato chips, some types of
meat and sweets, should be listed as harmful food
products that fill the stomach without benefiting the
body and harm its organs. Consuming a lot of processed
foods can lead to weight gain as well as damage to
brain tissue. Therefore, eating a lot of foods that are full
of salt and sodium can impede blood flow to the brain,
affecting skills and memory. High salt intake can also
lead to an electrolyte imbalance and dehydration, which
is not beneficial for many brain functions [54].
According to several studies, it has been proven that
saturated fats and foods rich in sugar can have a
negative impact on cognitive skills and verbal memory
[55].

It is well known that the brain is one of the
most energy-consuming organs in the body, as glucose
is the main source of this energy [56]. It was indicated
that glucose metabolism provides the energy needed for
its functions. The physiological process of the brain is
through the production of adenosine triphosphate (ATP)
compound, which is the main compound that maintains
nerve and non-neuronal cells, in addition to the
production of neurotransmitters [57]. Its metabolism in
the body is critical to brain physiology, as the disorder
of glucose metabolism in the brain includes many
diseases that may affect the brain itself, and the rest of
the body’s organs [57]. It is worth noting that glucose is
widely available in complex carbohydrates, which are

one of its best sources, due to its contribution to slowly
releasing energy, and helping the brain to work in a
stable manner, this type of carbohydrate is found in
starchy foods and whole meal or whole grains [58].
Some research suggests that high sugar consumption
causes inflammation in the brain that leads to memory
difficulties [58]. When the brain is exposed to an
excessive amount of sugar in the daily diet, addiction-
like effects occur in the human brain, leading to
overeating and weight gain and elicit more intense
feelings of hunger compared to foods low in sugar [56-
58].

Studies in long-term diabetics have shown that
repeated exposure to high levels of glucose reduces
mental ability leads to deficits in learning, memory,
speed of movement, and other cognitive functions. On
the other hand, people without diabetes, higher sugar
consumption is associated with lower scores on tests of
cognitive function [59]. These effects are believed to be
due to a combination of high blood sugar, high blood
pressure, insulin resistance, and high cholesterol.
Research shows that a diet rich in added sugar reduces
production of brain-derived neurotrophic factor
(BDNF), a type of growth hormone that helps brain
cells grow [60]. It is an essential chemical for new
memory formation and learning [60, 61]. Low levels of
BDNF are also linked to dementia and Alzheimer's
disease. As changes in BDNF expression are associated
with both normal and pathological aging and also
psychiatric disease [62]. BDNF interfere in brain
structures that important for memory processes such as
the hippocampus and para-hippocampal areas [63]. In
addition, BDNF promotes cell survival [64] and lead to
great variability in BDNF levels in healthy subjects
[65]. Accordingly, BDNF is considered as a
dynamically regulated player in synaptic plasticity and
memory [65]. BDNF also promotes neuronal survival
and enhanced nerve transmission via long-term
potentiation, this combination of neurogenesis and
optimized neuronal functioning significantly improves
cognitive performance and protects against
neurodegenerative  phenomena [66]. From the
foregoing, it has become necessary to boost and
stimulate BDNF and catalyst it [67]. Things that can
boost BDNF such as plants that are rich in polyphenols
and other antioxidants are beneficial for raising BDNF
levels [68]. Coffee and coffee berry supplements [68],
vitamin D, consume a high-protein diet [69] and restrict
carbohydrate intake [70]. Since, a very-low-carb diet or
ketogenic diet for some times, appears to increase brain
BDNF levels [70]. Moreover, intermittent fasting or
prolonged fast periods are a better choice for boosting
BDNF which may be due to ketone production [71].

Lack of blood sugar control may increase the
risk of Alzheimer's disease. Based on the fact that both
amyloid-p (AP) protein toxicity processing and A
clearance are attributable to impaired insulin signaling,
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insulin resistance mediates malfunction of bioenergetics
and progression to AD [72, 73].

This strong relationship makes some
researchers consider Alzheimer's disease "brain
diabetes” or so-called "type 3 diabetes"[74]. So that
therapeutic strategies related to insulin may succeed in
developing Alzheimer's treatments in the future [74].
Evidence also supporting the hypothesis of increased
incidence of type 3 Diabetes Mellitus in the future [75].

What should also necessarily be mentioned
regarding the problem of the world in 2020-2022 is the
relationship of brain activity to human infections with
the emerging virus "Covid-19". The crisis of the new
Corona epidemic that has infected the whole world has
forced the recruitment of researchers to decipher the
mystery of this epidemic and its relationship to other
diseases, as countries of the world are racing to contain
it. Since most people infected with this virus are
elderly, it has become necessary to search for the
genetic or genetic link between Alzheimer's disease and
the dangerous development of the Corona virus. More
than a year after the outbreak of the Corona epidemic,
the wvirus still surprised scientists, as new studies
confirmed that there is a frightening similarity between
encephalitis caused by Covid-19 and inflammation
caused by Alzheimer’s disease. Scientists have
discovered that corona causes brain fog, memory loss,
difficulty concentrating, hallucinations and headaches.
Although, the researchers found little evidence that the
virus targets the brain directly, they discovered close
network relationships between the virus and the genes/
proteins associated with many neurodegenerative
diseases, most noteably Alzheimer's disease [76].
Pointing to the pathways by which "Covid-19" can lead
to  dementia-like  disease;  Alzheimer's.  The
predisposition of Alzheimer's patients to infection,
progression to severe Covid-19, and death from the
viral disease. A recent study conducted showed that
people with dementia, especially Alzheimer's disease,
are at more many times to the risk of dying as a result
of infection with the virus [77]. It identified
mechanisms by which Covid-19 can lead to Alzheimer's
disease-like dementia [78]. By an overlap between
Covid-19 and brain changes common in Alzheimer's,
which may inform risk management and therapeutic
strategies for Covid-19-associated cognitive
impairment. Surprisingly, brain scan most recently
showed brain damage linked to Covid-19 months after
infection, and brain decline equivalent to the effect of
up to a decade of normal aging [77]. As the changes
were associated with cognitive decline as well [77]. The
results are stark evidence of the virus' impact on the
central nervous system. More research will needed to
understand whether the evidence means that
coronavirus will exacerbate the global burden of
dementia.

SUMMARY

Regardless of age, the health of the human
body has a significant impact on human mental
abilities, mood, and overall brain health. Therefore, it is
necessary to consider awareness of good nutrition as an
urgent matter to overcome diseases, especially those
that do not have a cure, and diseases related to the
brain. That complex organ of the body. Fighting
Alzheimer's disease is a major problem and an ongoing
challenge for research. Despite the efforts, the challenge
remains until treatment is reached. It is clear that the
severity of the disease is related to age, chronic
diseases, and the strength of the body's immunity. Thus,
staying away from processed and refined foods that
contain dyes and sweeteners, harmful substances that
are not necessary for building the body or brain is
important. It has also become necessary to pay attention
to health, especially with the environmental changes
and the spread of viruses that have infected the world
today and killed millions of people. Determining how
Covid-19 relates to neurological problems will be
critical to developing effective preventive and
therapeutic strategies to address the sudden rise in
neurocognitive impairments that are expected to be seen
in the near future. This confirms that more prevention
as possible and raising the body's immunity is better
than treatment. Food plays a key role in maintaining a
healthy brain and can help improve brain function,
which includes memory and focus, in the short and long
term. According to above, omega-3 fatty acids, vitamin
B12, vitamin B6 and vitamin K are beneficial for the
brain. The human body also needs antioxidants to
protect brain cells from harmful free radicals. Important
nutrients such as omega-3 fatty acids, flavonoids and
vitamin E & C are considered beneficial for brain
health. The mentioned food substances also offer many
additional benefits to the brain, they may slow age-
related mental decline and help ward off Alzheimer's
disease. There are still many natural and unprocessed
foods which did not mentioned in this review that helps
prevent and fight diseases and strengthen the body's
immunity without harming it. Aging, stress and
uncontrolled diet lower BDNF levels, but brain health
could be preserved by managing stress, exercising, and
forming close relationships. Intensive education
regarding carbohydrate and calorie counting and meal
planning can be useful for individuals with an active
lifestyle to effectively improve body glycemic control.
Moreover, healthy meal planning approach emphasizing
portion control and healthful food choices may be more
suitable for older individuals with cognitive impairment
or learning difficulties. Thus, our nutritional
requirements vary at different stages of our life, and we
need to adjust our nutritional intake according to our
nutritional needs, age stage and stages of growth.

This review comes as one of the efforts that
urge and emphasize the need to fight Alzheimer's
disease early and before symptoms appear. By
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continuous attention to the quality and not the quantity
of food at different stages of life.
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