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Chapter 8
Best Foods for Repair of Brain Damage

Geothalakshmi Sundararaman and Ashok Ganapathy

Absteact Brain is the vital organ of human body which is kept safely placed inside
the skull surrounded by cercbrospinal fluid. But injurics happening in brain some-
times go undetected, OCD is one common brain damage that occurs in the current
day scenario. Treatment and cure protocols are available for this but they have their
own disadvantages. Medicines used for treatment will only suppress the symptoms
which also produces unwanted side effects. Psychological methods cannot be
applied to all categories of patients and takes a longer time of recovery. Hence, a
natural curing method which does not require any additional protocol is needed.
Medical field is focusing its dircction in dietary supplements for curing several
complications. This chapter also focuses on the nutritional supplements that can be
provided to the brain damage patients. It also describes the action of the components
on the brain and their positive impact on brain damage. Also, it explains the role of
exereise during recovery,

Keywords Brain injury + OCD « Nutrition - BDNF - Exercise

8.1 Introduction

Brain is the most vital organ in the human system and is the central organ of nervous
system. 1t regulates the abundant quantity of information that the body needs for
functioning properly. This includes realizing pain levels, regulating blood pressure,
scheming nervous response, creating and secreting hormones, helping in digestion,
along with organizing countless other signals the body transmits to the brain to
cnable our body to function without any deficiency. Thus, supplying brain with vital
nutrients is essential for effective functioning of the body (Dimond 2013).
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162 G. Sundararaman and A. Ganapathy

8.1.1 Brain Damage and Its Types

An injury that causes damage to the brain cells is called Brain Injury. It is caused by
any type of injury in the head but all head injuries need not be brain injury. It is of
two types:

o

Traumatic Brain Injury (TBI): It is caused by an external force like a blow to
the head. It causes the brain to move inside the skull and/or damages the skull
which in turn damages the brain (Ghajar 2000).

Acquired Brain Injury (ABI): It occurs at the cellular level. It is linked with
pressure developed on the brain which could come from a tumor, neurological
illness, or other brain related complications (Greenwald et al. 2003).

These injuries are not degenerative and usually occur after birth. But some brain
injuries occur during the birth which may be due to genetic defect or birth trauma.
They are called as congenital brain damage.

Localized brain damage or focal brain damage is the injury that is restricted to a
small area of the brain. Diffused brain damage causes damage to several parts of the
brain on the whole. The rigorousness of brain damage varies with the type of brain
injury.

o Mild injury—Causes headache, memory problems, confusion, and nausea and
last only for few minutes to few hours.

o Moderate injury—Symptoms will be prominent and last longer, may be for few
weeks to few months. In both the cases, recovery is possible.

o Severe injury—Results in cognitive, behavioral, and physical disabilities. Recov-

ery is almost impossible (Woodward et al. 1984).

8.1.2 Causes of Brain Damage

Brain damage occurs due to many types of injuries or illnesses. It can also happen
when the enough oxygen is not supplied to the brain for a long time. Male
individuals in the age group of 15-24, young children of age below 10 years, and
elderly people who are above 65 years are more prone to this damage compared to
female due to their high-risk behaviors.

Traumatic brain injury may be caused by accidents, blows on the head, injuries
caused during sports, falling down from heights or by physical aggression. Acquired
brain injury may be caused by poisoning or exposure to toxic substances, infection,
strangulation, choking, drowning, stroke, heart attack, tumors, aneurysms, neuro-
logical illnesses or by drugs (Lishman 1968).
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8.1.3  Symptoms of Brain Damage

Symptoms ol brain damage are categorized cognitive, perceptual, physical, and
behavioral/emotional symptoms.

Cognitive symptoms of brain damage consist of difficulty in processing informa-
tion, expressing thoughts, understanding others, short attention span, inability to
understand concepts, impaired decision-making ability, and finally memory loss.

Perceptual symptoms of brain damage include change in sensing, spatial disori-
entation, balance issues, and increased sense toward pain.

Persistent headaches, extreme physical and mental fatigue, tremors and seizures,
sleep disorders, indistinet speech, loss of conscious, and paralysis are the symptoms
ol physical damage.

Aggressiveness/sluggishness, decrease in stress tolerance, emotions, and reac-
tions and increase in irmitability include the behavioral/emotional symptoms of brain
damage (Schulman 1965).

8.2 Obsessive Compulsive Disorder (OCD)

Obsessions are unwanted disturbing thoughts, images or instinct that occurs repeat-
cdly inside the brain that induce stress and cannot be controlled. Persons affected by
obsessions will not want these thoughts to happen and finds them disturbing. These
obsessions usually go with uncomfortable feelings such as fear, doubt, and aversion.
hese feelings interfere with a person’s day-to-day activities and are time consum-
ing. Ultimately, it affects a person’s values and morality.

The individual affected by obsessions may try to get rid of/reduce these feelings
by engaging in certain procedures/habits which are called as compulsions. But
compulsions like avoiding or escaping from the situation only provide a temporary
relief. All recurring behaviors are not compulsions. This concept has to be seen in the
context of brain functioning. For example, learning new skills, daily routines, and
other day-to-day practices are repetitive activities but involve active and functional
brain. Such disorder ansing in the brain is called obsessive compulsive disorder
(OCD). All people expenence such conditions in their lifetime and that does not
mean they are affected by OCD (Leckman et al. 1997; Obsessive Compulsive
Cognitions Working Group 1997). The onset of the disorder can be confirmed
only when these obsession and compulsion cycles repeat and at one stage, they
become extreme. At this point, diagnosis and proper treatment is essential; else, the
individual will experience a severe brain damage which may be fatal (Fig. 8.1).

Several studies have analyzed the process involved in OCD and found that it
involves decrease/loss of communication between the front part and interior of the
brain. The neurotransmitter Serotonin is (Fig. 8.2) is responsible for this communi-
cation between body and brain (Baumgarten and Grozdanovic 1998). The normal
level of this peurotransmitter is 101-283 ng/ml in the blood. During OCD
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conditions, the level of serotonin is found to decrease. Hence, symptoms such as
depression, anxiety, nausea occurs. If left untreated in the initial stages, these
symptoms lead to the onset of OCD. If left untreated, OCD leads to brain damage,
which ultimately end up in peralysis, stroke, coma, and brain death (Van Dijk 2008),

8.3 Treating OCD and Brain Damage
8.3.1 Antidepressant Drugs

e initial stzges of the brain damage where the serotonin levels are Jess can be
2d with antidepressant drugs. They are medications that help to relieve anxiety
disorders and deprzssions. These drugs work by balancing the neurotran smoitters and
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(heir transmission to brain (Zafonte et al. 2002). There are several types of these

drugs:

Serotonin and noradrenaline reuptake inhibitors (SNRIs).
» Selective Serotonin reuptake inhibitors (SSRIs).
» Tricyclic antidepressants (TCAs).
» Monoamine oxidase inhibitors (MAOISs).
+ Noradrenaline and specific serotoninergic antidepressants (NASSAs).

But these drugs cause various side effects on prolonged usage. Constipation, dry
mouth, weight gain, drowsiness and sedation, blurred vision, hypertension, edema,
tremors, and hypoglycemia are some of the side effects of these antidepressant drugs
(Elmorsy et al. 2017).

8.3.2  Rehabilitation Therapies

Rehabilitation therapies are therapies given to brain damage patients under con-
trolled environment to help the body heal, relearn skills and new ways to do
activities without any difficulty. There are three types of rehabilitation therapies:
occupational, physical, and speech.

Occupational therapies help patients who require assistance to execute their day
lo day activities like eating, brushing, sleeping, etc. Physical therapies are given to
patients who experience pain in functioning of their body parts. Such therapies help
people to relieve pain, improve the movement of body parts, and recover from
injuries and strengthen the cardiovascular operations. Speech therapy is given to
patients who have difficulty in speech and communication especially in Parkinson’s
disease, Huntington’s disease, etc. (Soo and Tate 2007; Williams et al. 2003).

8.3.3 Psychological Support

Some basic management skills such as controlling stress, anger, and unwanted

thoughts can be done using psychological treatment along with some medications,
Though there are enough number of treatments, drugs, and support mechanisms

for handling brain damage, these methods have their own disadvantages such as:

o Wrong diagnosis;

o Non-cooperation from the patients;

> Time duration;

« Theorizing on brain damage;

o Optimizing the treatment methods depending on the patients’ age, gender, dam-
age vigor, potency of the patient, etc.;
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* Side effects of the drugs;

> Allotment of specific time duration for the treatment;
¢ Cost;

* Requires experts.

Thus, alternative methods of treating brain damage are required. The novel
method must be natural, without causing/causing minimal side effects, applicable
to patients of all categories, must not require specific time duration, expertise, and
must be easily available and cost effective. One such method is devising treatment
using natural food supplements (Jenike 2001).

8.4 Nutrition for Brain Damage

As conventional treatment methods have their own disadvantage and are not suitable
for all people and situations, natural and convenient methods of treating brain
injuries are devised. During normal working condition, the human brain needs lot
of energy and this is drastically increased when it sustains injury and damage. Hence,
proper diet must be designed which is rich in nutrients and energy boosters which
will rejuvenate the brain and make it function effectively. Thus, certain essential
elements such as protein, magnesium, zinc, antioxidants, and minerals must be
present in the diet on a daily basis to boost up the brain function (Gomez-Pinilla
and Kostenkova 2008). There are also certain elements that have to be avoided
during brain damage because poor diet affects the function, behavior, and mood of
the brain. Essential elements in the food help in enhancing proper biochemical
reactions in the nerves and brain and also maintain the level of neurotransmitters.
Thus, healthy diet is very essential for effective and speedy recovery from brain
damage. The diet must include vegetables, fruits, and grains, low fat foods such
as fish, beans. and lean meat. The quantity of salt, sugar, and alcohol must be
reduced and quantity of water intake must be increased. Recent research indicates
choline, creatine, omega-3 fatty acids, and zinc are useful for recovery (Gomez-
Pinilla 2011).

8.4.1 Essential Vitamins

em and each has their own role 1o play
8.1 gives the co*<o‘m..:_.; purpose of each type of
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Table 8.1 Vitamins and their rok in brain health

S.No. Vitamin
i. Bl
(thiamine)

e B12
{cobalamin)

3 BY (folic
acid)

B3 (niacin)

d-

S A (retinol)

6. E
(tocopherol)

7. B6
(pyridoxine)

Source

Gramns, legumes,
pork, nuts, and
seeds

Eggs, meat, and
milk

Yeast, beans,
wheat, nuts, and
broccoli

Wheat bran, meat,
fish. peanuts, and
mmilk

Spinach, eggs,
carrot, fish, and
meat

Greens, cereals,
and plant oils
Fish, pork.
chicken, wheat,
fruits, and
vegetables

Role in brain health

Metabolism of glucose
which promotes muscle
growth and as energy source
Maintains the myelin sheath

Effective function of neuro-
transmitters and brain

Effective function of neuro-
transmitters and brain

For functioning of eyes and
protection against infection

Oxygen supply to brain

Supports nervous system
functioning

Table 8.2 Minerals and their role in brain health

S. No. Minerals

I. Iron

2. Manganese
3; Selenium
4. Zinc

S. Magnesium
0. Copper

Source

Fish, poultry, and meat

Grains, nut, fruits, and

vegetables

Liver, eggs, and sea foods

Liver, eggs, red meat, dairy

167

Deficiency
Beri-Ben

Impaired brain
function and nerve
damage

Nervous disorders
and anemia

Pellagra, psychosis,
and loss of memory

Vision impairment

Peripheral
neuropathy
Mental depression,

confusion, convul-
sions, and anemia

Role in brain health

Formation of hemoglobin to carry

oxygen throughout the body

products, and vegetables

Helps in brain functioning

Synthesis of hormones and protection
from cell damage

Protection from cell damage

Grains, buts, green leafy vege-
tables, and seeds

Seeds, nuts, sea food, cereals,
and dark chocolates

8.4.2 Essential Minerals

Transmission of nerve impulse

Maintains immune response and brain
function

Minerals, like vitamins, plat an important role in maintaining the brain health
Table 8.2 lists the essential minerals that must be supplied to brain (Hasan et al

2011).

Considering these parameters, the best food that must be taken by patients
affected by brain damage is consolidated as follows.
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8.5  Best Mood for Braim Tnjury

In order to recover from brain damage naturally with minimal side effects and
complications, dictary supplements are formulated. Some of the required diet com-
ponents are discussed in the following,

850 Omega-3 Fatly Acids

Omega 3 fatty acids are very essential for nerve and brain functioning, signal
transmission, neurotransmitters functioning, and all operations related to brain and
nervous system., Human brain consists of 60% fat and most of these fat molecules
belong 0 Omega-3 FA category: a-linolenic acid (ALA), eicosapentaenoic acid
(EPA), and docosahexacnoic acid (DHA) (Bourre 2004). There are many studies
done recently on polyunsaturated fatty acids (PUFA) and monounsaturated fatty
acids (MUFA) and there is increasing cvidence that these fatty acids play an
important role in maintain the brain health. They help in rejuvenating the damaged
brain and nerve cells. It also helps in maintaining the neuroplasticity (Avallone et al.
2019). Omega-3 and Omega-6 FA which comprises linoleic acid (LA) and
arachidonic acid (ARA) comes under PUFA and Omega-9 FA under MUFA. Of
these FAs, Omega-3 determines several cerebral functions and DHA plays an
important role in facilitating the functioning of the brain. Figure 8.3 shows the
structure of PUFA. These PUFAs are present adequaltely in fish such as sardines,
salmon, and trout. They contain 0.6-1.24 g/portion of DHA. These fish varieties
must be baked or broiled to get the maximum effect of PUFA. PUFA is also present
in walnuts, pumpkin seeds, flax seeds, soybeans, and dark leafy vegetables like
spinach (Dyall 2015; Healy-Stoffel and Levant 2018).

DHA is presents in esterified form in food. When consumed, in the intestine,
lipases convert esterified DHA into unesterified form and transfer it to small intes-
tine. In the small intestine, it under goes metabolism and is converted to free DHA.
These free DHA molecules pass through the blood-brain barrier (BBB) with the help
of fatty acid-binding proteins (FABP) and endothelial lipases and get distributed
within the central nervous system (Medina and Tabernero 2002; Song et al. 2019).

8.5.2 Dark Chocolate

Dark chocolates contain high level of magnesium and antioxidants. These two
nutrients are essential for recovery of the brain from TBI. Especially the variety of
dark chocolate which contains more than 60% cocoa is the most preferred type of
chocolate to be given to the brain damage patients (Toker et al. 2018).
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Magnesium acts as a neuroprotective agent and is found to reduce the infarct zone
and neurodeficiency. It actually reduces the mortality rate of the brain cells and also
exhibits antioxidant effect on damaged tissues. It acts as a protective agent of blood-
brain barrier (BBB); if administered as magnesium sulfate, its effect show many fold
increase on the brain and nerve cells. The antioxidative protection mechanism of
magnesium can be understood in two steps: one is inhibiting the lipid peroxidation
which is catalyzed by Fe ions and the other is restoring the glutathione level in the
cells thereby increasing the level of GSH in the blood. There are evidences which
indicate the direct correlation between the concentration of Mg2+ and GSH. GSH
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. 3 S . free radicals

along with a-tocopherol, p-carotene, and ascorbic acid scavenges the free radical

N > of hrat wll] ey oft att adeanate oxygen

generated due to the damage of brain cells, thereby h[lll\‘lll.llml\ mkqual} ( L

supply, which helps in rejuvenating the damaged cells. Mg~ also plays an mpott 1

role in activating neurotransmitter function (Zheltova et al. 2016; Shadman et al.
2019).

8.5.3 Berries

Berries are rich in antioxidants, which are very helpful in protecting the brain from
damage and reducing inflammation. Strawberries and blueberries are essential for
improving memory, learning, and other cognitive functions. They promote brain
derived neurotrophic factor (BDNF) which plays an essential role in neuronal
survival and growth, modulates neurotransmitters, maintains neuronal plasticity,
and helps in learning and improving memory power (Choi 1993; Arteaga et al.
2017).

8.5.4 Meat

Another nutrient that gets depleted due to brain damage is zinc. Zinc (Zn) helps to
modulate responses of neurotransmitters to their receptors (Pillsbury et al. 2011). It
also has neuroprotective properties. Zn occurs in two forms inside the brain cells:
(1) Tightly bound to proteins and (2) As a free ion in the cytoplasm or extracellulary
in presynaptic vesicles. Under normal conditions, Zn released from the synaptic
vesicles modulates both ionotropic and metabotropic post-synaptic receptors.
Numerous specific transport mechanisms are required to transport Zn across the
cell membrane (Cuajungco and Lees 1997). Deficiency of Zn affects the secretion
and activity of serum thymulin, a thymic hormone, which is essential for maturation
and differentiation of T helper (Th) cells (Mezzaroba et al. 2019).

Red meat, legumes, soybeans, squash, and flax seeds are rich in Zinc. However,
large consumption of red meat can cause other health issues such as heart disease,
diabetes, and cancer.

8.5.5 Turmeric Root or Powder

Turmeric is one of the well-known Indian spice which is a rich source of curcumin,
Curcumin has high benefits for TBI patients, being an antioxidant and stimulating
the production of BDNF. BDNF induces neurogenesis, a process in which new nerve
cells are formed and damaged cells are rejuvenated (Bathina and Das 2015; Bath
et al. 2012). The mechanism of BDNF in inducing neurogenesis is as follows,
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BDNF affects the synaptic and neuronal plasticity via a mechanism in which
CREB protein (cyclic AMP response clement binding protein) and GAP-43 (growth
associated protein 43, also known as Synapsin-I) has vital roles. Synapsin-I belongs
to the family of proteins called nerve terminal specific phosphoproteins which
inhibits the release of neurotransmitters, elongation of axons and maintaining the
synaptic associations. Synapsin-1 synthesis and its phosphorylation is controlled by
BDNF and hence there will be an increase in the synthesis and release of neuro-
transmitters (Rossi et al. 2006; Bath et al. 2012).

Similarly, GAP-43 located in the terminal region of axons stimulates the growth
of axons and release of neurotransmitters which is helpful in memory and learning.
One of the transcription factors in brain, called cAMP response element binding
protein (CREB), in association with BDNF regulates the gene expression involved in
neuronal resistance. Thus, BDNF has a vital role in neurogenesis (Habtemariamn
2018).

The curcumin present in turmeric is essential for synthesis of BDNF, thereby
indirectly helps in revitalization of brain cells. Being a spice, turmeric can be added
to any type of food. Even if boiled, its properties do not change. Also, turmeric
powder increases the immunity of the entire system (Sangiovanni et al. 2017).

8.5.6 Eggs and Avocados

One of the important sources of choline (2-hydroxyethyl-trimethyl-ammonium) is
eggs. Choline in brain helps to improve the cognitive functions of the brain. It also
has many important physiological functions in brain like:

1. Choline is responsible for synthesis of acetyl choline, an essential neurotransmit-

ter in brain.

It regulates cholinergic neurotransmission in specific brain regions that are

involved in the cognitive behavior.

3. Itacts as a precursor for the synthesis of several phospholipids such as phospha-
tidylcholine (PC), phosphatidylethanolamine (PE), and sphingomyelin (SM).
These phospholipids mediate cell signaling, myelin sheath formation, cell divi-
sion, lipid transport, membrane biogenesis and help in development and func-
tioning of the brain.

4. Choline is an effective methyl group donor. With the help of S-adenosine methy]
transferase (SAM), choline transfers methyl group which plays a vital role ;n
nerve rejuvenation, plasticity and development of cognitive skills (Bekdash 201 8;
English et al. 2009). |

3S)

Another important component essential for normal brain functioning is oleic acid
(OA). It is a monounsaturated fatty acid present in oils, fats, and avocados. Oleic
acid is the major component of phospholipids and is present abundantly in myelin,
OA is also needed for axonal and dendritic growth, in synapse formation. neuronal
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apprepanon and also act as a nenrottophic factor, OA reduced nerve cell denth by
decreasing the toxie effects of lipid peroxidation eycles,
Combinming choline and oleie acid helps (o boost the newrotiansmission and helpy

m retformation of bratn and nerve cells (Canty and Zeisel 1004 Tayebati and Amenta
A Y b
2013),

8.5.7  Foods to Avoid During Brain Injury

Though many nutrients help in restoring, from brain damage, there are some food
which should be avoided during brain damage conditions because these foods
mterfere with the supplements thereby affecting the role of essential components
like BDNE, choline henee decreasing the signaling and plasticity of the brain, Also,
to break down certain nutrients, the body utilizes vitaming and minerals, like the case
ofalcohol and calfeine. Hence nutrient deficiency occurs, which leads to decrease in
ATP level. As aresult, the brain cells starve for energy which alleviates the damage
(Selhub 2015). Hencee, certain food has to be avoided like:

Saturated fats and processed sugar,
Alcohol, caffeine,

Other drugs,

Butter, cream, milk, cheese,
Processed meat.

NhA W~

8.6 Role of Exercise During Recovery

Physical exercise, much like the dict is beneficial to the neurons facilitating increase
in BDNF levels and decreasing the stress. Specifically, exercise induces axon or
dendrite growth and development, maintaining the synaptic structure and for the
formation of new neurons (neurogencesis) (Matsuda et al, 2010). There are rescarch
studies which indicate continuous exercise helps the brain to be stronger in cognitive
point of view. Also, it helps in reducing infarction and induced prophylactic effect
on brain damage (Leddy et al. 20106).

In conditions like Parkinson’s discase (PD), cxercise secems o increase the motor
ability of the patients but the time duration, period, and time of exercige iy still
controversial. One of the most effective forms of exercise for brain damage iy
cardiovascular exercise. Swimming and treadmill have a visible effect during the
recovery process. Along with these activities, running and walking is also found to
have effect on nerve regeneration. It also increases neuroplasticity and increases the
cellular expression of ncurotransmitters. Drastic increase in the coordination of
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sensory motor cortex, increases hippocampal volume and spatial memory were
observed in animals. ) :

The primary growth factors that mediate the effects of physical exercise on brz}lll
are BDNF, VEGF (vascular endothelial derived growth factor), and IGF-1 (ms.ul'm-
like growth factor-1). These three factors function together to regulate the plzrshcnly.
lunction, and health in the brain, thereby producing functional effects. IGF-1 il{ld
BDNF combine together to regulate the cognitive skills and stress relief, Wl?I|C
VEGF and IGF-1 combine to stimulate neurogenesis and angiogenesis. Dunnlg
angiogenesis, IGF-1 helps in the increase of VEGF protein level, which in turn s
mvolved in the increase of mitotic activity specific to vascular endothelial cells. This
helps in proliferation of blood vessels, capillary tube formation, adhesion, and
survival (Cotman et al. 2007).

8.7  Combined Effects of Diet and Exercise

Neuronal plasticity and effective functioning of the brain is enhanced by the
combined effects of diet and exercise, Among many nutrients that can improve the
brain function, omega-3 fatty acids, saturated fats and polyphenols work well when
combined with physical exercise (Gomez-Pinilla 2011).

The effects of DHA are enhanced by exercise; they combine to influence the
hippocampal plasticity and stimulate the cognitive function. It is found that DHA is
retained on the plasma membrane of the brain cells which in turn enhances the signal
transmission. This is due to the fact that the receptors on the plasma membrane for
DHA are activated by BDNF, whose secretion is increased by physical strain thereby
preserving the DHA on the cell surface. Similarly, flavanoid-rich diet in combination
with exercise has been shown to enhance the gene expression that is directly related
(o plasticity simultancously, decreasing the negative gene expression causing inflam-
mation and cell death. Also, the energy homeostasis in hypothalamus and hippo-
campus was boosted up with the combined effects (Gomez-Pinilla et al. 2002;
Grande et al. 2010).

It was also found that combination of curcumin and DHA has an enormous ef! fect
on the mechanism of neuronal repair in comparison with their individual effects.
linergy generating metabolic pathways are directly associated with pathways that
govern neuronal plasticity. Thus, the rate of energy generation can influence (he
lcarning and behavioral capacity of the brain. Hence, exercise has a direct effect on
molecular systems such as IGF-1, AMPK, ubiquitous mitochondrial creatine kinase
(uMLICK), UPC-2 (uncoupling protein-2) which are the critical mediators of energy
metabolism. Thus, dietary therapy which boosts the energy of the patient, in

combination with exercise can help in faster recovery of brain damage (Gomez-
Pinilla 2011).
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3.8 Conclusion

Brain damage and neurological disorders are not caused by single factors but are the
combinations of malfunctioning of various targets. Thus, pharmacological studies
are quite complicated and do not provide reliable results. Hence, a multi-targeted
treatment methodology is mandatory in this regard. Dietary supplements and exer-
cise influence molecular systems which afford resistance to cell damage, enhance
synaptic transmission and increase cognitive skills. In particular, DHA and curcumin
are shown to improve the membrane physiology and signal transduction. Certain
other supplements like omega-3 fatty acids have the capacity to store energy and in
combination with excrcise can stimulate restoration of brain function (Yu et al.
2018). An extensive research is needed in this aspect which highlights the applica-
tion of these concepts (o a majority of the population and also that will be able to
explain in detail the action of all the components of diet in restoration of brain and
nerve functioning after damage. In conclusion, it can be understood that recovery
from brain damage can be faster using natural food supplements compared with
synthetic drugs and pharmaceutical products.
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