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Abstract

Atomic absorption analysis involves measuring the absorption of light by vaporized ground state
atoms and relating the absorption to concentration. The incident beam of light is attenuated by
atomic vapour absorption according to Beer’s Law. The estimation of trace elements shows a co-
lorful presentation of different metals. It has been seen and found that the levels of zinc, calcium,
magnesium, aluminum are lower in Alzheimer’s disease samples in comparison to healthy con-
trols. The elements such as copper, iron, potassium and sodium were found higher than controls.
A statistical analysis has been applied and measured regression with correlation coefficients in-
cluding multiple correlation coefficients between different trace elements like Na, K, Ca, Mg, Zn, Cu,
Fe and Al in normal samples. A trend has been found in coefficient of correlation such as r,,,, >

Mok = Teuzn = Tzaal > Toure > Youa With positive correlation and r.,, > r.,, with negative

correlation. Coefficient of partial correlation is also calculated and found that a trend has been set
up between trace elements and given here as nyyu, > Tzcure > Takca > Teurezo With positive

correlation and .

ZnFe.Cu >

ZnFe. Al >

MgNa.K
Multiple correlation coefficient in normal healthy person has been estimated and found that a
trend, which is given here as Ry r.c, > Reccuzn > Rzpear > Rimgna > Ruamge > Reupezn >

> T

CaNa.K > 1

MgK.Na > T

cakna With negative correlation.

Ruakca > Rinaca > Reakna > Rugnak - Multiple correlation coefficient in AD samples has been es-

timated and found that a trend, which is given here as R...,, > Ry rcci > Reurezn > Ruakca >
R > R > R > R > R > R

K.NaCa Ca.KNa Na.MgK K.MgNa Zn.FeAl Mg.NaK *
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1. Introduction

Dr. Alois Alzheimer, a German physician presented a case of 55-year-old woman in 1906 who was a patient of
progressive dementia. A history of Alzheimer’s disease has started with this case. Dementia has been recognized
since early antiquity. It has been associated with old age [1]. Progressive mental deterioration in old age has
been recognized and described nicely in the literature. Dr. Alzheimer specifically identified a collection of brain
cell abnormalities as a disease. A patient of Dr. Alzheimer died after years of severe memory problems, confu-
sion and difficulty in understanding the daily use of general questions. A brain autopsy of the dead body has
been done and doctor noticed that a dense deposits surrounding the nerve cells (neuritic plaques). He observed
twisted bands of fibers (neurofibillary tangles) in the nerve cells. Nowadays, this degenerative brain disorder
bears Dr. Alzheimer’s name. These plaques and tangles mean a definite diagnosis of Alzheimer’s disease (AD).
Many scientists discovered a link between cognitive decline and the number of plaques and tangles in the brain.
The medical community then formally recognized Alzheimer’s as a disease. It was not a part of aging.

The term Alzheimer’s disease was coined by Emil Kraepelin. He studied psychiatric disorders. Dr. Kraepelin
was so much impressed with Dr. Alzheimer’s work that he appointed to work as a head of Department of Pa-
thology at a Psychiatric Institute in Munich. It is called Max Planck Institute.

Reger, B. [2] has given new aspects regarding this disease. People are understanding that a grandparent, par-
ent, elderly relatives, friends can no longer remember names or faces, recognize common objects or talk in co-
herent sentences of daily use. These persons may be suffering from Alzheimer’s disease. This disease is a
growing medical and social concern.

A degenerative disorder attacks brain and leads to dementia. The brains cognitive centers are very much af-
fected. A memory loss, inability to understand situations or even question or statements are the features caused
by this disorder. Due to the progression of this disease, social interactions diminish and the person loses the abil-
ity to care for him or herself. It has been noticed that before the discovery of Alzheimer’s disease, scientist and
non-science community have given their views on dementia. Whaley, N. S. [3] has given a statement that a de-
mentia is a natural progression of age and senility, which was accepted as a part of aging.

Rebecca, C. et al. [4] have projected an overview of environmental risk factors in neurodegenerative disease.
Alzheimer’s disease is the prototypical degenerative disease affecting the central nervous system (CNS).This
disease is a chronic progressive disease characterized by memory loss and deficits in one or more of the follow-
ing cognitive domains. These are aphasia known as language disturbance, agnosia apraxia, or executive function.
Such types of deficits must be severe enough to interface with daily work of life. There is a significant decline
from an earlier level of function. Alzheimer’s disease is a form of brain disease, can lead to confusion, memory
loss, restlessness, problems with perception, speech trouble, trouble moving and fearing things, which were ab-
sent at that time. The patient may become too excited; refuse food and loose bowl or bladder control. This neu-
rological perturbation generally starts in late middle life with slight deficits in memory and behavior. This dis-
ease occurs in both the sexes. The exact causative mechanism of the disease is unknown. It has been seen that
there is a breakdown of cells in the brain. There is no treatment of the disease available and a good nutrition may
slow down the progress of Alzheimer’s disease.

Senile dementia is marked by the degeneration of some of the neurons. These neurons produce acetylcholine
and communicate with the neocortex. The blockage of acetylcholine receptor interferes with memory formation
in normal healthy people. The loss of acetylcholine-containing neurons underlies the memory deficit in Alzhei-
mer’s disease. There are two varieties found in Alzheimer’s disease. These are simple deterioration and paranoid
tendencies. Simple deterioration involves the gradual loss of various mental capacities such as loss of memory
for recent event, progressing to disorientation, poor judgment, neglect of personal hygiene and loss of contact
with reality. A paranoid tendency involves marked suspicion, often convinced others are engaged in various in-
jurious plots. The disease develops differently for every individual. There are so many symptoms, which are
common. Early symptoms are mistakenly thought to be age related concerns or manifestations of a mental stress.
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Alzheimer’s disease develops for an unknown and variable amount of time before fully apparent. This disorder
can progress undiagnosed for many years. Mental stimulation, exercise, and a balanced diet have been suggested
to delay cognitive symptoms in healthy older people. There is no evidence supporting an effect. This disease
cannot be cured and is degenerative. The victimized person relies on others for help and assistance. Harry, V. et
al. [5] have given their views on this neurological disease as it is a progressive neurodegenerative disorder with
cognitive, behavioral and functional abnormalities. Alzheimer’s disease is increasingly common as individuals
age and typically lasts a decade from onset to death.

Lindy, E. H. et al. [6] have studied behavioral changes in early Alzheimer’s disease and given few lines in
understanding the presentation and progression of the cognitive impairment associated with Alzheimer’s disease.
Non cognitive symptoms like depression, psychosis, violence, agitation and disturbances of diurnal rhythms are
concomitant to the progression of Alzheimer’s disease. Robins, P. V. et al. [7] have studied the impact of de-
mentia on the family and found that these symptoms are a major cause of anxiety and concern for care givers.
Anxiety for upcoming events, purposeless activity, verbal outbursts and disturbances of diurnal rhythms fre-
quently occurred in early stage of patients of Alzheimer’s disease. Folstein, M. et al. [8], Reisberg, B. et al. [9],
and Teri, L. et al. [10] have also shown that the same types of behavioral disturbances are also found in severely
impaired patients. Berrios, G. E. et al. [11], Cummings, J. L. [12] and Cummings, J. L. et al. [13] found that de-
lusions are more common in patients with higher levels of cognitive function. Cummings, J. L. [12] and Cum-
mings, J. L. et al. [13] have shown that hallucinations have been also correlated to more advanced cognitive im-
pairment.

Khachaturain, Z. S. [14] put forward views on status of Alzheimer’s disease research. Author has reported
some debilitating disturbances of old age and the most frustrating include those lead to a partial or complete loss
of cognitive functioning. Alzheimer’s disease is one of the most persistent and devastating dementing disorder
of old age, eventually leading to a complete loss of memory and ability to learn. This neurological problem
presents enormous problems to the families of victims and raises complex social and economic issues for the
public at the same time the disease offers unusual scientific challenges.

Alzheimer’s disease is no longer regarded as a natural consequence of aging. It affects a substantial propor-
tion of the aged. Although the exact number of people affected is not known because of the difficulties involved
is accurate diagnosis. It is estimated and speculated that more than 20 crore people have this disease in its vari-
ous stages throughout the world.

The number and proportion of elderly in the world are rapidly increasing and are already profound influences
on the world’s affected populations, social and political thinking and behavior. Biomedical research and its ap-
plied technologies have made it possible for an increasing number of people to survive until their seventies or
eighties.

Among the many age related disabilities, those related to changes in central nervous system (CNS) or brain
functioning have important implications for both public policy relating to health care services and national
priorities for biomedical research .Failure in cognitive functioning is one of the principal indications for institu-
tionalization of the elderly on long term care facilities.

The first finding concern a protein present in nerve cells involved in the formation of two types of brain le-
sions such as neuriticpalques and neurofibrillary tangles. These are hallmark of Alzheimer’s disease. The sig-
nificance of finding is that abnormal protein is unique to the brains of Alzheimer’s disease patients. It is ab-
sent in normal brain. It is also found in very specific regions of the Alzheimer’s brain that have significant cell
loss.

The dimensions of the health problems posed by aged-related changes in the CNS are vast. Basic fundamental
research into the neurobiology of aging as the route to resolving these problems has been demonstrably suc-
cessful in advancing knowledge of the human brain and providing the first real insight into some of the more
baffing neurological disorders. These advances come out because of a critical combination of talent and tech-
nology in neurosciences. It is possible to have a detailed and clear cut picture of what happens at the molecular
level of a nerve as well as a clearer idea of how large clusters of nerve cells and systems operate in elaborating
complexes human behavior.

Investigations have to determine why brain cells die in Alzheimer’s disease? And whether or not such cell
death can be averted by pharmacological means. There are several working hypothesis concerning the possible
mechanism of cell death. One of the most active areas of study focuses on the chemistry of neurofibrillary tan-
gles within nerve cells that are classic pathological markers of Alzheimer’s disease. These filaments are com-
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posed of highly insoluble protein formed by unknown chemical reactions. These insoluble protein masses might
form a physical blockage that interferes with axoplasmic transport mechanism. It leads to cell death.

A focus on biochemistry of S-pleated protein, cross linking reactions and the enzymology of such reactions
may be done and new avenues certainly open to understand the mechanism of the disease.

Ronald, C. H. et al. [15] have studied urinary and focal incontinence in Alzheimer’s disease. It has been re-
ported that urinary incontinence is the inappropriate and involuntary passage of urine .Its exact prevalence is not
simple to establish because it may occur in varying degrees and the patients may deny having the problem. It
prevalence is difficult to determine in Alzheimer’s. There are four type of urinary incontinence in the patients
normally seen. These are stress incontinence and functional incontinence. Amaducci, L. et al. [16] have given
detailed view on descriptive epidemiology and risk factors for Alzheimer’s disease. They have reported that
dementia is one of the most common mental health problems in the aged population. It is characterized by
memory loss associated with impairment in abstract thinking and judgment, disturbances in higher cortical func-
tions and personality change. The magnitude of dementia in the population can be expressed by epidemiological
indices. These are prevalence and incidence. Hasegawa, K. [17] estimated the prevalence of dementia for people
aged 65 and older was 4.5%. Nielsen, J. [18] have reported that this prevalence vary up to 18.5%. Jorn, A. F. et
al. [19] have estimated the prevalence rates ranging from 0.72% to 38.63% in the age group 60 - 64 of one
group and 90 - 95 years of other group of patients of Alzheimer’s. The heterogeneity of risk factor for Alzhei-
mer’s disease is very useful in analysis to distinguish between sporadic? Familial and autosomal Alzheimer’s
disease cases.

This disease is no longer regarded as a natural consequence of aging. It affects a substantial proportion of the
aged. Although the exact number of people affected is not exactly known because of the difficulties involved in
accurate diagnosis. It is estimated and speculated that more than four millions Americans people have this dis-
ease in its various stages. Ronald, C. H. et al. [20] have decided some factors that aggravate the symptoms in
Alzheimer’s disease. A generalized deterioration in functional activities of daily living is expected in patients
with Alzheimer’s disease. Progressive decline and gradual loss of higher cortical cognitive functions commonly
spear head the deterioration. It has been seen that in some patients the rate of declining function and disability
may accelerate. The reversible causes must be sought out at the time of acceleration of the disease. These causes
must be treated actively. The underlying Alzheimer’s disease process is not the cause of this sudden physical or

mental deterioration. A person’s mental functions are controlled by the brain, which is made up of 10" nerve
cells called neurons. Brain functioning depends on the number of brain cells, their integrity, and the efficiency
of the blood circulation. Neurons have no nutrition stores. They depend entirely on the circulation to provide
them with required and adequate quantities of glucose, oxygen and different types of other nutrients. An effi-
cient circulation removes from the brain any waste or toxic elements that have been formed by the brain cells
through their metabolic activity. If the blood flow is ineffective, not only will the nerve cells be deprived but al-
so different waste or toxic elements will accumulate in or around neurons. The nerve cells cannot function prop-
erly under these conditions. The patients mental impairment may worsen. Patient may become confused, lethar-
gic, apathetic, drowsy, irritable, violent and aggressive. Alzheimer’s have a reduced number of brain cells. Pa-
tients are vulnerable to many factors that may interfere with the functions of the remaining nerve cells. There are
some factors responsible for a rapid deterioration such as sudden reduction in the number of neurons, sudden
decrease in the blood supply to the brain, diminished quality of blood reaching the brain, altered sensory percep-
tions, drugs and other influences.

Ronald, C. H. [21] had supplied some information with clinical presentation point of view. Alzheimer’s dis-
ease had supplied some information with clinical presentation point of view. Alzheimer’s disease is a dementia
characterized by an insidious onset and slow rate of deterioration. In addition to the memory impairment that in-
terferes with the patient’s routine activities. There is other evidence of cognitive deficits. We have two types of
findings such as positive and negative. Positive findings are a) amnesia (memory deficits), b) evidence of cogni-
tive impairment, including ammonia, agnosia, aphasia and apraxia, ¢) insidious onset. We have some negative
findings such as a) no other disease responsible for mental impairment, b) no meditation responsible for mental
impairment and c) no clouding of level of consciousness.

Alzheimer’s disease is characteristically irreversible and slowly progressive. It is punctuated by sudden bouts
of reversible deterioration caused by other different diseases or factors apart from this neurologically distur-
bances. Gauthier, S. et al. [22] have supplied some information for the future diagnosis and treatment of Alz-
heimer’s disease. It must be realized that the drug may be administered to many thousands of individuals. Some

OALibJ | DOI:10.4236/0alib.1100714 4 September 2014 | Volume 1 | e714


http://dx.doi.org/10.4236/oalib.1100714

S. Kumar et al.

patients never develop the disease. Several classes of agents must be considered for such type of trial. We must
use first trial as vitamin E consumption. It has been seen that vitamin E or vitamin C may reduce the prevalence
of Alzheimer’s disease. Vitamin E may block lipid peroxidation. It may block the toxicity of amyloid s-protein
in cell culture. The use of stereoidal and non-stereoidalanti inflammatory drugs may reduce the prevalence of
Alzheimer’s disease. The case of estrogen may reduce the neurological disorders. Wells, C. E. [23] had given
some information regarding differential diagnosis of Alzheimer’s dementia. The availability of scant medical li-
terature dealing with Alzheimer’s dementia suggests that two historical features are useful in the differential di-
agnosis. First case is that most recorded cases of depressive pseudo dementia in the elderly, which describes a
relatively abrupt onset and a rapid progression of symptoms with the patients progressing to an appearance of
profound dementia over a period of only two or three months. This was not the course of most diseases that
causes dementia and certainly not the course of Alzheimer’s disease also. Second case belongs to the physician;
he must always consider a diagnosis of depression if there is a previous history of depressive illness. A previous
depressive history does not preclude the development of dementia. If other features of the clinical picture are
found at a variance with dementia. The possibility of primary depressive disorders should get special type of
scrutiny.

Hachinski, V. C. [24] had studied differential diagnosis of Alzheimer’s dementia. Multi infarct dementia was
coined to emphasize that when vascular disease is responsible for mental decline due to small or large cerebral
infarcts. This is in contradistinction to the still prevailing view that atherosclerosis of cerebral vessels causes
critical narrowing, leading to chronic shortage of blood to the brain .A mental deterioration has started due to
presence of the above problems.

Brain lesions are not additive. They are multiplicative in nature. A further insult has a greater global effect
than the sum of individual lesions, particularly if they occur over a short period of time. It is also important to
recognize and treat vascular factors in patients with Alzheimer’s disease. The brains of Alzheimer’s are more
vulnerable and their vascular disease may determine their rate of deterioration.

Cummings, J. et al. [25] have given views for the dementia evaluation. Accuracy of the correct diagnosis of
Alzheimer's disease and exclusion of other types of dementia is aided by a comprehensive diagnostic evaluation.
The assessment of demented patients include: complete blood count, serum, electrolytes including calcium,
glucose, creatine, liver function, free thyroid index and tsh (thyroid stimulating harmone), serum vitamin B,
and syphilis serology, sedimentation rate, serum folate, human immune deficiency virus, chest x-ray, urine
analysis for heavy metal toxicology.

Henderson, V. W. [26] and Rochon, P. A. et al. [27] have suggested that women are more affected by Alz-
heimer’s disease than men. It has been seen and found in literature that the 1.5 to 3.0 times more women than
men develop Alzheimer’s disease. The estrogen deficiency and menopause are related to Alzheimer’s disease.
The incidence of this disease increases after menopause in women. Estrogen has been shown to protect neurons
from oxidative stress induced cell death in vitro, to stimulate nerve growth factor activity, and to modulate neuro
transmitter systems and glucose utilization. Estrogen may also change serum apolipoprotein E and slow deposi-
tion of senile plaques. Howard, L. F. et al. [28] have studied neurological disorders of increased prevalence in
women special reference to migraine, multiple sclerosis and Alzheimer’s disease and reported their findings on
the aspect of disease. Psychiatric management of patients with Alzheimer's disease should incorporate compas-
sionate counseling, social services and good supportive care. Constant sympathetic orientation, while maintain-
ing a familiar environment and routine are helpful in the line of action to treat the patients. The patients with
Alzheimer’s disease continue to live at home is stressful for care givers. Alterations in the behavior and perso-
nality of the demented family member can be emotionally disturbed. It has been seen that the care for demented
continue regularly without any break.

Cotman, C. V. et al. [29] have studied mechanism of neuronal cell death in Alzheimer’s disease. They have
supplied important information related to underlying mechanism of neuronal loss. The excitatory amino acid-L
glutamate not only mediates the majority of excitatory signaling in the CNS but also identified as a potent neu-
rotoxin. Studies with excitatory agonists and antagonists have identified excitotoxicity as a pathological process
that contributes the neuronal loss in a wide spectrum of neurological disorders, including ischemia, anoxia, hy-
poglycemia, and epilepsy and head trauma.

Greitz, N. H. [30] studied various inflammatory processes and suggested that cytokines may also have a role
in the pathology of Alzheimer’s disease. Inflammation is a general marker of the tissue damage in any disease. It
may be either secondary to tissue damage in Alzheimer’s disease or a marker of immunological response. Pat-
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terson. C. et al. [31] and Rosendorff, C. et al. [32] have studied and found that cardiovascular risk factor such as
hypocholestrolaemia, hypertension, diabetes and smoking are associated with a high risk of onset and course of
Alzheimer’s disease. Soffrizzi, V. et al. [33] studied and found that the component of a mediteranean diet, which
includes fruit and vegetables, bread wheat and other cereals, olive oil, fish and red wine, may reduce the risk
factor of Alzheimer’s disease. Panza, F. et al. [34] have studied the effect of light to moderate use of alcohol,
particularly red wine associated with lower risk of Alzheimer’s disease. Stern, Y. [35] has studied cognitive re-
serve in Alzheimer’s disease. He found that those people were engaged intellectual activities, such as reading
playing board games, completing cross word puzzles, playing musical instruments or regular social interactions
show a reduced risk of Alzheimer's disease. This is compatible with the cognitive reserve theory. This theory
states that some life experiences result in more efficient neural functioning providing the individual a cognitive
reserve that delays the onset of dementia manifestations. Shcherbatykh, 1. et al. [36] and, Rondeau, V. et al. [37]
have shown an increased risk of developing Alzheimer’s disease with environmental factors such as intake of
metals particularly aluminum.

Cataldo, J. K. et al. [38] have shown that the smoking is a significant risk for Alzheimer’s disease.

Khachaturian, Z. S. et al. [39] have provided some views regarding Alzheimer’s disease. This disease togeth-
er with other forms of dementia represents a major challenge for health care systems with aging population. It is
associated with neurodegenerative changes which compromise not only cognitive functioning but also lead to a
decline in functional abilities and induce a spectrum of psychological or behavioral symptoms. Goldmacher, D.
S. et al. [40] and Schimitt, F. A. et al. [41] have made efforts to undertake to investigate pathology of Alzhei-
mer's disease and develop suitable strategies of treatment. These strategies focus on long term preservation of
cognitive and functional abilities or slowing down disease progression along with reducing behavioral symp-
toms and maintaining the patients quality of life. There is no specific treatment leading to reversal or stopping of
the progression, an amelioration of the disease symptoms, which may delay institutionalization as well as a re-
duction of care giver (Timardar) burden and costs are realistic treatment goals to day.

It has been reported in the literature that using vitamin E by the Alzheimer’s disease person a significant im-
provement in the function of human system was seen. A range of antioxidants was also applying to the Alzhei-
mer’s to see the effect of the antioxidants to the patients. Interactions of metals like copper, zinc, iron and other
metals are also studying these days to prevent the onset of this disease. The trace elements are needed for the
normal brain function. A beta amyloid may be toxic due to the change in the trace elements. High blood choles-
terol and blood pressure may also accelerate the onset of the disease. A high level of amino acid hemocysteine is
associated with an increased risk of developing Alzheimer’s. High blood pressure can damage blood vessels in
the brain and reduce the brains oxygen supply. The resulting oxidative stress may accelerate the buildup of
p-amyloid protein.

Minerals are important to our health. These are inorganic, chemical is elements not attached with carbon atom.
Minerals and trace minerals can be differentiated easily. These trace minerals are called trace elements. If the
cellular body requires less than 100 mg of eleven minerals is labeled a trace element and if accepts more than
this level is labeled a mineral.

Trace elements are required in quantities of few milligrams or micrograms per day. A study of relationships
of minerals with human health is very necessary and important. A balance of the level for minerals in every or-
gan, tissue and cell of the human body may lead to a good health.

Minerals comprise only a fraction of total body weight. These are crucial for many functions of the human
body. These include transporting oxygen, normalizing the central nervous system (CNS) and simulating growth,
maintenance and repair of tissues and bones [42].

Romeyn, M. [43] has given a statement that the regulation of trace elements balance in the body is essential to
survival. Every cell is a living organism and we must try to maintain its internal environment. The mobility of
trace elements across cell membranes, between the extra-cellular and intra-cellular fluid forms the basis for the
body’s most primary functions. The electrical activity may be initiated; heart beats, nerve cells signal, muscles
may respond, blood vessels may tighten or relax. Water balance should be maintained.

Most of the trace elements found in the tissues and body fluids are also present in the blood. Some of the me-
tallic elements have a specific metabolic function and the presence of these is not merely the result of contami-
nation from our environment. The trace elements, which are biologically active produce their effects through
enzyme systems. Metalloenzymes and metal protein complexes are two systems. The former has a fixed amount
of specific metallic ion per molecule of protein addition of an agent, which binds the metal inactivates the en-
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zymes and the later is a larger group of proteins loosely bound to metal. The metals may substitute for each oth-
er with fluctuating degrees of affinity and can be taken out from the body by the process of dialysis. Some of
these complexes may have enzymatic activity only. Rests of these are concerned with transportation process on-
ly. Herring, W. B. et al. [44] have shown that chelation affects the activity of enzymes. Khurshid, S.J. et al. [45]
and Suhaila, R. et al. [46] have shown that the essential metals at trace levels play a role in the human body and
can cause some diseases when present beyond the limit of normal concentration.

It has been seen that the trace elements occur in the tissue of animals, plants and micro-organisms in very low
concentrations. The concentration of these elements change highly among many elements. Their concentrations
are also different among various living organisms and their parts. These differences are seen in nutritionally es-
sential elements and also in those elements, which are associated with no vital function.

The trace elements have divergent roles to play depending upon their chemical form or combination and their
position in the body fluids and tissues. The functional forms of the trace elements and their characteristic con-
centrations ought to be maintained with narrow limits if the functional and structural integrity of the tissues is to
be safeguard and the growth, health and fertility of the individual have to be unaffected. Continued ingestion of
diets that are deficient, imbalanced, or excessively high in a particular trace element invariably induces changes
in the functioning forms activities, or amount of these elements in the tissue or fluids, so that they fall below, or
rise above the normal and permissible limits or ranges. Biochemical disturbances in these situations develop
along with physiological functions, which are influenced and structural disorders may arise due to the change
with elements. Kumar, S. [47] has reported in his Ph. D thesis that the degree and duration of the dietary defi-
ciency or toxicity, age, sex and species are important factors associated with the trace elements.

It has been seen that food is the basic need of life of a living organism. Everybody eats food whether it is ve-
getarian or non-vegetarian. Scientists were very curious about the food they consumed. Food passes in the body
and affects the body. Food is the substance taken into the body that will help to meet the body’s need for energy.
It helps in maintaining good health, health growth, growth and reproduction.

Proteins are important and vital to any living creature. These are the important constituents of cells and tissues
of the human body. Proteins form the important component of muscles and other tissues and vital body fluids
like blood, cerebrospinal fluid (CSF) and synovial fluid in human joints. The proteins in the form of enzymes
and hormones are concerned with a wide range of vital metabolic mechanisms in the body. They supply the
body building material and make good the loss which occurs due to wear and tear. Proteins as antibodies may
help the body to defend against infections. Proteins are one of the most important nutrients required by the body
has to be supplied through the diet we consume. The dietary proteins are broken down into amino acids and ab-
sorbed and are used by the body for various functions like tissues building, replacement of proteins depleted, etc.
Amino acids are used for providing energy to the body.

Fat is an important component of our diet. It serves a number of functions in the body. Fat is a concentrated
source of energy and it supplies, per unit weight more than twice of energy furnished by either proteins or car-
bohydrates. Fat also imparts palatability to a diet and retards stomach emptying time. Fat in the diet can be of
two categories, the visible and invisible. The visible fats are those derived from animal fats like butter, ghee
which are solid fats and those derived from vegetable fats like groundnut, mustard, coconut, sunflower oil, till,
which are liquid fats. Hydrogenated vegetable oil known as Vanaspati is a solid fat. These fats are triglyceride of
fatty acids, both saturated and unsaturated. Animal fats like ghee and butter contain Vitamin A and D. These vi-
tamins are not present in vegetable oils.

Some amount of fat is present in other foods like cereals, pulses, oil seeds, milk, egg, meat, etc. This type of
fat contributes to the total fat and essential fatty acids content of diet depending upon the foodstuff present in the
diet. Nuts, oilseeds, soya bean, avocado, pear and animal foods have a higher amount of invisible fat.

Minerals and trace elements are circulating in the human body. Some of these elements form part of body
structural component and some others act as catalytic agents in different body reactions. Bones and skeleton are
made up of calcium, magnesium and phosphorus and iron, which is a component of blood. Minerals like zinc,
molybdenum, copper, manganese and magnesium are either a structural part or activate a large number of en-
zyme systems. lodine is a part of hormone, thyroxin. Sodium, potassium are important elements present in fluids
within the outside the cells and along with ions like chloride, bicarbonate and carbonate keep water and acid
base balance.

Every individual absorbs minerals in a slightly different way, called biochemical individuality. Those nu-
trients that have not been transferred through the intestinal mucosal cell to enter the circulation have no meaning
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regarding the study of the elements. The variety of nutrients from organism’s environment that have been made
available by absorption must be transported through the circulatory system to the aqueous microenvironment of
the cells. They may serve the purpose of participation in different metabolic processes in the cells on which the
life of the total organism depends.

The absorption of minerals is dependent on many different factors related to the mechanism of human body.
Mary, R.L.A. et al. [48] have reported that the addition of vitamins and minerals to food can be effective public
health intervention to correct inadequate intake of nutrients in both the general society.

Different Types of Trace Elements Circulating in Human System

There are ninety two elements found in nature. We have some additional twenty two elements also. It has been
reported in the literature that there are hundreds of isotopes of the elements exist. We may say the any one of
which may play an undiscovered role in human health.

Alaxander, G. S. [49] reported that through geophysical forces, mixing of the earth’s crust with water may
provide virtually every mineral for our body, which requires maintaining health. The water is compatable with
more substances that any known solvent. It is an ideal medium for transporting nutrients in the cells for the
chemical reactions of cellular metabolism to take place. Human body contains lot of element out of 25 are di-
vided into mainly three categories such as major, minor components and trace elements.

Pike, R. L. et al. [50] have given a statement that the major components, which make up 96% of human body
are composed of oxygen, nitrogen, carbon and hydrogen. Major elements found in the biological molecules such
as proteins, nucleic acids, fats and carbohydrates and are capable to make-up the body. Hydrogen ions are very
important for our cells to make ATP or energy. Water is also a medium for all the chemical reactions taken place
in the human body. Water is a mixture of oxygen and hydrogen atoms.

Minor components make up 4% of our body. They may include calcium, phosphorus, potassium, sulfur, so-
dium, chlorine and magnesium. Some of these are necessary for chemical processes to run correctly. Our mus-
cles need calcium in order for them to twitch properly. Enough calcium is required to our body.

Trace elements make up 0.1% of our body. They include copper, zinc, selenium, molybdenum, fluorine,
iodine, manganese, cobalt, iron, lithium, strontium, aluminum, silicon, lead, vanadium, arsenic and bromine.
These elements are essential for our body to function properly.

Zumkley, H. [51] stated that clinical experimental and epidemiological studies indicate that a large number of
trace elements may be involved in the etiology of different human body disorders. Both increased levels of any
trace element or reverse of this can influence the development of disease.

2. Trace Elemental Effects on Human Health

A very high concentration of the trace elements may prove toxic. Depletion in the concentration of essential
trace elements may lead to create so many different metabolic instabilities due to dysfunction of enzyme. Dif-
ferent types of metabolic changes in human body are accompanied by changes made in the concentration of one
or more trace elements in some body fluids, such as blood serum or plasma.

The trace elemental analysis from human hair, nails, and body fluids such as plasma, serum and cerebrospinal
fluid has been stated in the literature as the best predicator.

2.1. Trace Elemental Role in Human Body

We are giving the description of some of the important trace elements here as follows.

2.1.1. Copper
The presence of copper in animals and plants is very necessary. Copper is most abundant trace element in hu-
man beings. This element is carried mostly in the bloodstream on a plasma protein. We may call it is cerulop-
lasmin. This element is firstly absorbed in the gut and transported to the liver bound to albumin. It is found in a
variety of enzymes, including the copper centre of cytochrome C oxidase.

Human body needs copper for normal growth and health. It is said that copper is required to help body use
iron. This element is very important for nerve function, bone growth and to help body use sugar and it is a com-
ponent of a cofactor for different enzymes, approximately. Fifty enzymes are required copper to function prop-
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erly. Davis, 1. J. J. [52] has given a statement that a young person requires one hundred to one hundred fifty mil-
ligram of copper daily. Copper in higher concentration is found in liver, hair, muscle and lung.

2.1.2. Zinc

Zinc (Zn) is a necessary trace metal of suitable importance in the dietary management of many human body
complex disorders. A young person has 3 gm of zinc. This trace element is found in all our cells. This element is
essential for all forms of life. Many proteins contain structures called zinc fingers may help to regulate genes.
The distribution of zinc in human tissues is well documented in the literature. Liver, kidney, bone, retina, pros-
tate and muscle appear to be very rich in zinc. Burns, R.R. et al. [53] have studied and found that most of the
red cells zinc is tightly bound to enzyme carbonic anhydrase. It is exchangeable with plasma zinc. Whole of
plasma zinc is found with proteins. Sixty percent zinc is bound to albumin and thirty percent has binding with
alpha 2 macroglobulin and the remainder with low molecular weight proteins including amino acids.

Prasad, A. S. et al. [54] have shown that zinc is bound to amino acids and serum proteins. Histidine, gluta-
mine, threonine, cystine and lysine showed the most markable effects. The amino-acid-bound fraction of zinc
may have an important role in biological transport of zinc. The stable zinc content is higher in albumin fraction.
Similar concentrations of zinc were found in the «, § and y-globulins. These are fraction of immunoglobulin G.

Kelin, D. et al. [55] have shown the first demonstration of a specific biological function critically dependent
on the presence of zinc. They have also shown that carbonic anhydrase contains zinc and it is essential to the
mechanism of action.

Riordan, J. F. et al. [56] have reported in the literature that there are more than seventy zinc metalloenzymes.
Zinc metalloenzymes exhibit diversity both of catalytic function and of the role played by the metal atom.

It is evident that zinc in small quantities is present in various cell membranes. Most of the membrane-bound
zinc is linked to a distinct macromolecule constituent lipoprotein fraction. Chavapil, M. et al. [57] have shown
that the effect of zinc and other metals on aggregation of platelets and release of H® serotonin activated either by
collagen or epinephrine.

Prasad, A. S. et al. [58] have shown that a syndrome of iron deficiency anaemia, hepatosplenomegaly and
dwarfism has been found to be associated with malfunctioning of zinc metabolism. Walravens, P. A. et al. [59]
have studied and found that the orthopedic and CNS have relatively slow zinc uptake. This element remains
tightly attached for a lengthy span of time. The deficiency of zinc leads to growth retardation or failure, lesions
of the skin and its appendages, and impaired reproductive development and function. Psychological disturbances
are reported in individuals suffering from acrodermatitis en-teropathic. Henkin, R.I. et al. [60] have studied zinc
induced deficiencies in human beings and these are associated with neurological symptoms such as depression,
poor concentration, nervousness and moodiness. Dresti, I.E. [61] has studied the hippocampus, which is rich in
zinc. Zinc deficiency is associated with learning and memory defects similar to behaviour syndromes resulting
from destruction of the hippocampus. Acute oral zinc toxicity has been reported to produce drowsiness and
somnolence.

2.1.3.Iron

Fairbanks, V. E. F. et al. [62] have reported that the therapeutic indications for iron during the Roman era in-
cluded alopecia, acne, dermatitis, wounds, hemorrhoids, gout, pulmonary diseases, diarrhoea, vomiting, weak-
ness, edema, fever and cystitis . McCance, et al. [63] have reported that once the iron was absorbed by the hu-
man body, its excretion was very minimal and was not controlled either by gastrointestinal tract or by the kid-
neys. The plasma iron was in equilibrium with tissue iron. The level of plasma iron influenced the rate of iron
absorption. The intestine regulates the rate of iron absorption.

Granick, S. [64] adopted and extended the hypothesis of ferritin as the mucosal regulator of iron absorption.
This hypothesis was used and named as mucosal block theory. Moore, C. V. et al. [65] have shown that the
plasma iron as the major form of transport iron. Flavoprotein enzymes of iron were discovered by Mahler, H. R.
et al. [66] and Richert, D. A. et al. [67]. Fisher, H.et al. [68] have synthesized four ferroprotoporphyrin (heme)
moieties.

Ingram, D. J. E. et al. [69] have extablished a three-dimensional picture of molecule with its four attached
hemes. They have studied the nature of the bond between iron and globin. Now iron is stabilized in the ferrous
state completely, which allows it to be reversibly bonded to oxygen. Due to this mechanism, hemoglobin works
as an oxygen carrier.
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The iron in human serum was studied by Holmberg, G. C. et al. [70] Schade, et al. [71] have shown that the
trace element iron may be bounded completely to transferrin.

Lipschitz, D. A. et al. [72] and Simes, M. A. et al. [73] have established a correlation between serum ferritin,
concentration and storage iron.

2.1.4. Magnesium
Aikawa, J. K. [74] [75] showed in the studies related to magnesium and found that magnesium is associated with
so many different biological processes.

Magnesium is present in a small concentration in all cells and it is necessary for cellular metabolism. This
trace element is also present in bone along with calcium. It shares so many properties of calcium so far as ab-
sorption and metabolism and tissue distribution are concerned. Widdowson, E. M. et al. [76] have studied the
magnesium content in human body and found a range of magnesium, which stated from 22.7 to 35.0 meqg/kg
weight of tissues. Magnesium reaches us in many forms. These are magnesium amino acid chelate, magnesium
carbonate, magnesium oxide, magnesium oxide dolomite and magnesium sulfate. Seventy percent of human
body magnesium resides in bones and teeth. This element is essential to the functioning of human body because
it transmits nerve impulses, causes contraction of muscles and integral to healthy development of bones and
teeth. Waterlow, J. C. [77], Clasen, H. G. [78] and AL-Ghamadi, S. M. et al. [79] have shown that the human
body contains about 760 mg of magnesium at the time of birth. It goes up to 5 gm at the age of 4 - 5 months and
it reaches up to 25 g when a body attains an age of adult. About 30% to 40% magnesium is found in muscles
and soft tissues. One percent is found in extracellular fluid, and the remainder is in skeleton. If we are going to
consider the particular importance with respect to the pathological effects of magnesium depletion. We have to
take into account the role of this element in regulating potassium fluxes and its involvement in the metabolism
of calcium. Wester, P. [80] has shown that about 1% of magnesium is found in the extracellular fluid, inside
cells, magnesium may be bound to phospholipids. It is very important to note that increasing dietary protein in-
take may increase magnesium requirements because high protein intake may decline magnesium retention .It is
advisable that to completely understand magnesium function, it is very important to explore magnesium’s rela-
tionship with calcium and potassium. Magnesium and potassium also have a close relationship. Magnesium is
required for the function of sodium and potassium pump. If a magnesium deficiency occurs, then pumping of
sodium out of the cell and pumping potassium into the cell may be impaired. Krasner, B. [81], Furukawa, Y. et
al. [82], Stark, G. et al. [83] and Haigney, M. C. P. et al. [84] have studied and shown an effect of the level of
magnesium regarding heart attack.

Alcoholism, renal disease, diabetes mellitus may all cause a deficiency of magnesium. Nausea, vomiting,
anorexia, muscle weakness, muscle weakness, muscle spasms and tremors are the few symptoms and signs re-
lated to deficiency of magnesium.

Magnesium has an effect on CNS. It is used for a better sleep. This element may be used to calm irritated and
over excited nerves. This is useful with epileptic attacks, convulsions in pregnant women and shakes with tre-
mors in alocholism. If the level of magnesium is very low, the nerves lose control over muscle activity, respira-
tion and mental processes. Nervous fatigue, ties and twitches, tremors, irritability, hypersensitivity, muscle
spasms, restlessness, anxiety, confusion, disorientation and irregular heartbeat all respond to higher levels of
magnesium.

2.1.5. Calcium

We know that 99% of calcium is found in the bones and teeth of a human body. Rest of the element resides in
the soft tissues and blood of the body. Calcium is most important element of the body and human body structure
is made up calcium and other minerals. We shall lie on the ground without calcium and not able to stand.

Ireland, P. et al. [85]. Heaney, R. P. et al. [86], Wilkinson, R. et al. [87] and Marshall, D. H. et al. [88] have
studied the ingested calcium mixes with digestive juice calcium in the proximal small intestine from where it is
absorbed by a mechanism. This process has an active saturable component and diffusion component .Calcium is
absorbed by active transport during the low calcium intake mainly. This active transport is called trans cellular
transport. High intake of calcium leads to increasing proportion of calcium, which may be absorbed by paracel-
lular diffusion. The unabsorbed component appears in the faeces together with the unabsorbed component of
digestive juice calcium. This is called as endogeneousfaecal calcium. The faeces contain unabsorbed dietary
calcium and unreabsorbed digestive juice calcium. Urinary and endogenous faecal calcium are not the only
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forms of calcium for excretion. The calcium looses from skin, hair, nails must taken into account. The deficien-
cy of calcium causes osteoporosis. Morris, H. et al. [89], Ebeling, P.R. et al. [90], Need, A. G. et al. [91] have
shown that the calcium absorption decreases with the increase of age in both males and females.

Nordin, B. E. C. et al. [92] shown that the calcium content of human milk is 36 mg per 100 ml. A lactating
lady may produce 750 ml of milk daily. It has been reported that 280 mg of calcium can be fed to a new born
child. Kent, G.N. et al. [93] and Lopez, J. M. et al. [94] have shown that the bone is lost during lactation and
restored after weaning. Chan. G. M. et al. [95] have shown that the loss of calcium may be prevented by the
supplementation of calcium. Calcium deficiency is very serious. Researchers have shown a low bone density.
Due to low density, the fracture rate is very high in developing countries. The intake of calcium is also low.
Rickets has not been reported in developing countries.

2.1.6. Sodium

Sodium was isolated in the year 1807 by passing an electric current through molten sodium hydroxide. The so-
dium quickly oxidizes in air and is reactive. The free metal is used for chemical synthesis, analysis and heat
transfer applications. Sodium ion is soluble in water. Most of the sodium in the human body is found in blood
and lymph fluid. Aldosterone hormone controlled partly the levels of sodium in human system. Adrenal glands
are responsible for the hormone. The level of aldosterone in human body tells about the kidneys when to hold
the sodium element in the body instead of passing it in urine. Small amounts of sodium may last through the
skin during the process of sweating. The ability of the kidney to both conserve sodium in response to sodium
deprivation and to excrete sodium in response to sodium loading are impaired with the aging factor. Blood
pressure in the body has to be maintained at the prescribed and standard rates. If the standards of the pressure are
failed, the system leads to serious damage of the blood vessels and results might be lethal.

2.1.7. Potassium
This element is very important for the proper function of all cells, tissues and organs in the human system. This
is an electrolyte able to conduct electricity in the body, along with sodium, chloride, calcium and magnesium. It
is very crucial element to proper heart function and plays an important role in skeletal and smooth muscle con-
traction, making it very useful for normal digestive and muscular function. This element acts as a conductor for
energy impulses throughout the body. It triggers chemical reactions in the body.

Potassium ion diffusion is a key mechanism in nerve transmission, and potassium depletion in human. There
are some neurological dysfunctions such as epilepsy, headache, migraine, muscular dystrophy and Alzheimer’s
disease developed by the fluctuations in levels of potassium in the blood.

2.1.8. Hyperkalemia

If we found the levels of potassium in the blood higher than normal value then a disease may occur, which is
called hyperkalemia. This may be related to an increase in total body potassium or the excess release of potas-
sium from the cells into the blood stream. Kidneys remove excees potassium from the body. It has been found in
most of the cases that hyperkalemia is caused by disorders which reduce the ability to get rid of potassium.
These disorders are such as acute kidney failure, chronic kidney failure, glomerulonephritis, obstructive uropa-
thy and rejection of a kidney transplant.

2.1.9. Hypokalemia

Hypokalemia means serum or plasma levels of potassium below the normal value. There are two causes for hy-
pokalemia defined here, one is related to overall depletion in body’s potassium and the next is related to exces-
sive uptake of potassium by the muscle from the surrounding fluids. It is well reported in the literature that need
have potassium is to control muscle action. Hypokalemia can cause the heart to stop breathing.

Mild hypokalemia does not show any symptom understandable position is missing. If a person has moderate
hypokalemia which is very important to diagnose easily by the help of some understandable symptoms such as
confusion, disorientation, weakness and discomfort of muscles, discomfort in the legs. Severe hypokalemia may
produce extreme weakness of the body, paralysis. Different types of paralysis such as flaccid, limpness, lung
muscles are common. This type of hypokalemia may cause abnormal heart beat. Abnormal heart beat is danger-
ous for our heart and it is the sign of cardiac arrest. Hypokalemia does not show any symptom in healthy sub-
jects because of the rich percentage of potassium is found in healthy persons.
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2.2. Trace Elemental Role in Relation to Immunity

Nutrition and health both are linked each other but the importance of trace elements on immune system is also a
field of research, which was established in the last two decades. It is a field of understanding of adequate trace
elements supplementation may be a good path to design a better nutrition, which protects human beings against
infections.

Cell biology and molecular genetics are the branches of science have been facilitated main efforts to deter-
mine specific cellular and molecular functions of trace elements in maturation, activation and functions of host
defense mechanisms.

Immune cells require a proper supply of trace metals to express and preserve the structure and function me-
talloproteins. These cells may also participate in energy production. Trace element levels can affect the immune
function not only in a direct process but also by modulating plasma levels of hormones which are used to regu-
late the development and function of host deference cells. The trace elements may influence some mechanisms
of non specific immunity by modulating inflammatory cell function.

It has been seen that the effect of mineral deficiency on acquired immune system can be demonstrated by
examining the response of lymphocytes to T cells mitogens. The levels of trace elements may also affects the
synthesis and secretion of cytokines and chemokines which modulate the activities of immune and other cells.

A good application of micronutrient which is also called as trace elements interventions is probably related to
vaccine response in older stage in human beings. Mortality associated with influenza is more likely to appear in
this population.

A significant physiological role of many trace elements in the development, maturation, and sustenance of the
morphologic integrity and function of the lymphoid organs concerned with immunity has been well established.

The immune system plays a key role in the body’s ability to fight against infections and reduce the risk of de-
veloping tumors autoimmune and degenerative disease. Nutritional deficiencies and excesses influence different
components of the immune system.

3. Review of the Literature

Katz, M. [96] and Suskind, R. M. [97] have studied the influence of nutrition upon host immune compertence.
Correlations of protein and energy nutriture and their role in immuno responsiveness have been studied by-
Bongiorni, 1. B. et al. [98] and Malave, I. et al. [99]. Many trace elements are critical for mammalian survival
and reproduction. High consumption of highly refined and heavily processed food items reflect that the trace
element content may be reduced significantly. Gershwin, M. et al. [100] have shown that the value of level of
zinc may affect the phagocytic cell function the complement system and mast cell mediator release which can be
seen at the efferent arm of immune response.

Rigas, et al. [101] have reported that an additional process due to which copper acts in altering immune re-
sponse may involve an interaction at the level of the plasma membrane.

Calcium ion are involved intimately is so many aspects of lymphocyte activation such as blast transformation
in response to mitogens. Calcium is known to complete in a number of biological systems.

Aluminum

Aluminum is the third most common element on the surface of the earth. It is most abundant. It is not known to
participate in any natural metabolic processes. Underwood, E. J. [102] has reported that aluminum as such is not
thought to be an essential component of the diet. Aluminum-containing compounds have been considered to be
nonhazardous to health. There is a relatively little in the way of toxicological investigation of the element.

Over the past four decades, data have accumulated suggesting that aluminum plays a role in the pathogenesis
of neurofibrillary tangle formation. Since the neurofibrillary tangles serves one of the principle histologic fea-
tures of Alzheimer’s disease. Daniel, P. P. [103] shown that the presence of aluminum in certain population of
neurons serves as pathogenetic. It may be an etiological factor in the disease.

Ehmann, W. D. et al. [104] have studied brain trace elements in Alzheimer’s disease using neutron activation
analysis to determine the concentration of sixteen elements in selected brain regions and separated gray and
white matter specimens from histologically verified Alzheimer’s disease and age matched controls. They have
shown that significantly different (less than 0.05 of probability p, mean concentration of Br, Cl, Cs, Hg, Na, N, P
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and Rb were observed in Alzheimer’s bulk brain samples compared with normals. There was no difference in
levels of Ag, Co, Cr, Fe, K, Sh, Se, and Se compared to Alzheimer’s controls.

Cornett, C. R. et al. [105] have studied imbalances of trace elements related to oxidative damage in Alzhei-
mer’s disease brain. They have found that a statistically significant elevation of iron and zinc was observed in
multiple regions of brain of Alzheimer’s and compared with controls. The levels of mercury were very high in
Alzheimer’s. The levels of selenium were also significantly elevated. The elevation of iron and zinc in Alzhei-
mer’s has the potential of augmenting neuron degeneration through the free radical process.

Huseyin, V. et al. [106] have studied alterations of plasma magnesium, copper, zinc, iron and selenium con-
centrations and some related to erythrocyte antioxidant enzyme activities in patients with Alzheimer’s disease.
They have found that plasma Mg, Cu, Zn, Fe and Se levels were lower in Alzheimer’s compared to normal con-
trols. Their results suggest that alterations in essential trace elements play a role in the etiopthogenesis of Alz-
heimer’s also. There is a defect in the antioxidant defense system. It may lead to oxidative damage in Alzhei-
mer’s.

Asheley, I. B. et al. [107] have studied the role of zinc in the cerebral deposition of A £ amyloid in Alzhei-
mer’s disease. A f is a 39 - 43 amino acid peptide that polymerizes within extracellular amyloid deposits in the
necrophil and cerebral blood vessels in Alzheimer’s disease and Down’s syndrome. Wenstrup, D. et al. [108],
Cantantindis, J. [109] and Corrigan, F. M. et al. [110] observed and found 10 that the zinc metabolism is altered
in Alzheimer’s disease and Down’s syndrome. These observations show that there is a decrease pattern found in
temporal lobe zinc levels.

Hershey, C. O. et al. [111] have studied eighty percent elevated zinc levels in cerebrospinal fluid of Alzhei-
mer’s. Lui, E. et al. [112] have studied hepatic zinc levels and found an increased hepatic zinc values with re-
duced zinc bound to metallothianein. Brackstran, J. R. et al. [113] have studied and found that an increase in
extracellular Zn®* metalloproteinase activities in Alzheimer’s hippocampus. Uchida, Y. et al. [114] have studied
and found decreased levels of astrocytic growth-inhibitory factor, which is a metallothicoein like protein che-
lates zinc. Franceschi, C. et al. [115] have studied and found that the zinc deficiency is a common, pervasive yet
cryptogenic phenomenon in Down syndrome.

Bjorksten, B. et al. [116] have studied the zinc manifestations as immune dysfunction. Napolitanio, G. et al.
[117] have studied the growth and delay with the supplementation of zinc in Down syndrome. Crapper Mc
Lachlan, D. R. et al. [118] have been applied a therapy with a drug called desferrioxamine which chelates alu-
minum, iron and zinc and found that it is very effective in arresting the progression of dementia in Alzheimer’s
disease. Frederiseksan, C. J. et al. [119] have studied the critical region for memory function called hippocam-
pus and found that this region contains highest concentrations of zinc in the body.

Frederickson, C. J. [120] has studied the extreme fluctuations of extracellular zinc levels such as (0.15 - 300
uM). The physiological purpose of such high zinc concentrations in the hippocampus is not clear. Choi, D. W. et
al. [121] have proposed that large trans-synaptic movement of zinc may have a normal signaling function. Ste-
wart, G. R. et al. [122] have studied a prominent neurochemical deficit in Alzheimer’s disease is cholinergic
deafferentation of the hippocampus, due to which a rise in zinc concentration has reached in this region. Hyman,
B. T. et al. [123] have studied and found that the certical vasculatures which contain an intraluminal zinc con-
centration of 20 uM, but the perivascular interstitial zinc concentration is 0.15 uM. These are the sites of high
zinc concentration gradients and are severely and consistently affected by the pathological lesions of Alzhei-
mer’s disease. An abnormality of the homeostatic mechanisms, which handle high zinc fluxes, may explain the
pathological features found in these separate anatomical sites in the Alzheimer’s brains. Hicks, M. et al. [124]
have studied serum plasma levels of copper and zinc in several cases of Alzheimer’s disease and compared them
with controls and found that there is no consensus on the nature of any differences, but estimations of blood zinc
would be confounded by many variables which would make zinc levels inconsistent. Pohit, J. et al. [125] have
studied plasma zinc levels and found these levels rise postprandially. Sandstrom, B. et al. [126] have studied the
absorption of zinc and found that the absorption is affected by the presence of so many dietary elements such as
proteins, fiber and sugar. Burnet [127] has suggested that a deficiency of zinc may play an interesting and very
amaging role in the aged people with Alzheimer’s disease. Markesbery, W. R. et al. [128] have found that brain
zinc levels remain relatively constant throughout adult life. Ehmann, W. D. et al. [129] have studied that zinc is
most abundant in the hippocampus. Ehmann, W. D. et al. [130] have found that concentrations of zinc in the
hippocampus of Alzheimer’s disease patients and controls were not significantly different. Thompson, C. M. et
al. [131] have shown that mean zinc levels in the amygdala were significantly elevated in Alzheimer’s disease
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persons in comparison to healthy controls. Harshey et al. [132] have found that there is no significant difference
in zinc levels in the frontal and temporal cortices in Alzheimer’s disease persons and controls. Markesbery, W.
R et al. [133] have given a detailed study on the brain trace elements in Alzheimer’s disease and concluded that
an efficient homeostatic mechanism maintains the concentration of zinc in a normal rage in the brain of Alzhei-
mer’s disease persons.

Goodman, L. [134], Good, P. F. et al. [135], Andorn, M. C. et al. [136] and Connor, J. R. et al. [137] have
suggested a disturbance of iron metabolism in the brain of Alzheimer’s disease persons, Goodman, L. [134]
found that there was an increasing pattern in the cortex of Alzheimer’s. This disease may be due to a disruption
of the cerebral metabolism of iron. Commor, J. R. et al. [137] have performed histochemical staining for iron
and confirmed that the iron was present in S. P. and in cells associated with S.P. Immuno reactivity of transferrin
was found to be homogenously distributed around S. P in Alzheimer’s disease and in astrocytes in cerebral
white matter in Alzheimer’s rather than aligadendroglia Ehmann, et al. [138] have studied the bulk cortical sam-
ples and found that iron was slightly higher on a freeze dry weight basis in Alzheimer’s disease as (345 + 0.00)
Kg/g and in controls as (311 = 0.0) ug/g. The specimens of separated cerebral gray and while matter revealed
higher total mean iron levels in Alzheimer’s disease gray matter as (467 + 0.0) ug/g than in controls (280 £ 0.0)
ug/g. Alzheimer’s disease white matter contained more iron than controls i.e. (202 + 0.0) ug/g and (145 £ 0.0)
ug/g respectively. The mean iron values were also studied in the amygdala of Alzheimer’s and compared with
normals as (306 + 0.0) ug/g and (256 + 0.0) ug/g respectively. Mean iron levels were also reported as a tenden-
cy of elevation in the hippocampus and nucleus basalis of Meynert (nbM) in Alzheimer’s disease patients than
in controls.

Fleminy, J. et al. [139] have isolated ferritin from brain of patients of Alzheimer’s disease and found that
there are higher levels of iron in comparison to controls. Switzer, R. C. et al. [140] have studied and traced iron
and ferritin in S P and Alzheimer’s disease patients. Grundke-Igbal, I. et al. [141] have studied ferritin immuro-
reactivity and was found to accumulate in microglia in association with S.P and Alzheimer’s disease. Coonor, J.
R. et al. [142] have reported that transferrin immuno reactivity was present in normal individuals.

Several research reports suggest that calcium homeostasis is altered in fibroblasts from Alzheimer’s disease
patients. Sherrington, R. et al. [143] have reported that the abnormal gene in the majority of Alzheimer’s fami-
lies is related to calcium cycling within the cellular organelles. Peterson, C. et al. [144] have reported a reduced
uptake of Ca®. It is very difficult to say that a consistently altered response to stimulation occurs in Alzheimer’s
disease fibroblasts. Ito, E. et al. [145] have shown enhanced sensitivity of [Ca**]; to bombesin in Alzheimer’s
disease fibroblasts. Peterson, C. et al. [146] and Peterson, C. et al. [147] and have shown a trend of decrease in
calcium. Chakrobarty, S et al. [148] have studied early calcium dysregulation in Alzheimer’s disease. They have
reported that increased intracellular calcium levels are functionally linked to presenilemutuations, Apo
E4expression, amyloid plaques, tau tangles and synaptic dysfunction. Mc Coy, K. R. et al. [149] have shown an
increase in calcium in Alzheimer’s disease. Huang, H. M. et al. [150] and Borden, L. A. et al. [151] have found
that there is no change in calcium in Alzheimer’s disease. Khachaturian, Z. S. [152] and Mattson, M. P. [153]
have given their finding on the calcium as the calcium may play a major role in neuron death in aging and Alz-
heimer’s disease. It is very difficult to analyze with the specimens of postmortem of Alzheimer’s disease per-
sons by the available instrumental facilities. Can Zoniero, L. M. et al. [154] have studied the calcium in Alzhei-
mer’s disease pathogenesis and reported that there is a possibility for some of the neuronal death observed in
Alzheimer’s disease might be associated with a reduction in rather than an increase in cytosolic Ca®" levels.

Martyn, C. M. et al. [155] have studied calcium metabolism in Alzheimer’s disease and found that evidence
linking aluminum absorption to calcium metabolism prompted a case-control study of physiological markers of
calcium homeostasis in the patients. Mean plasma 25-hydroxy-vitamin D concentration was found to be very
low in comparison to healthy controls.

Mattson, M.P. et al. [156] have studied neuronal and glial calcium signaling in Alzheimer’s disease and found
that there are some abnormalities in calcium regulation in astrocytes, oligodendrocytes and microglia found in
studies of experimental model of Alzheimer’s disease. They have given their thoughts as the perturbed cellular
calcium homeostasis may play a prominent role in the pathogenesis of Alzheimer’s disease.

Woods, N. K. et al. [157] have studied neuronal calcium signaling and Alzheimer’s disease. They have found
that altered calcium signalling differentially regulates genes such as calcineurin, calmodulin kinase Il, M A P
kinase etc. and induces protein modifications and neuritic degeneration. The functional synapses and synaptic
transmission are fundamental processes in memory function. The alterations in these processes can lead to neu-
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ronal dysfunction and memory deficit.

Pascal, A. et al. [158] have studied calcium alterations in Alzheimer’s disease and found that alterations in
calcium homeostasis might be criticallyimplicated in brain aging and in the neuropathology of Alzheimer’s dis-
ease. They have also reported that peripheral cell lines may represent a useful approach to explore the cellular
pathophysiology of this disease.

Frank, M. L. [159] has studied calcium dyshomeastasis and intracellular signaling in Alzheimer’s and found
that destabilization of calcium signalling seems to be central to the pathogenesis of Alzheimer’s disease.

Bojarski, L. et al. [160] have studied calcium dysregulation in Alzheimer’s disease and put forward their
suggestions as the dysregulation of calcium homeostasis may be a key factor in accelerating other pathological
changes.

Berridge, M. J. [161] studied calcium hypothesis in Alzheimer’s disease .Author proposed the calcium hypo-
thesis and explored activation of amyloidogenic pathway. It may function to remodel the neuronal Ca®* signal-
ing pathways responsible for cognition. Cilliler, A. E. et al. [162] have studied serum magnesium level and clin-
ical deterioration in Alzheimer’s disease and found that a significant difference for magnesium levels. They
have found a negative correlations between magnesium levels and GDS and CDR (respectively r = —0.35, p =
0.033, r =-0.360 and p = 0.029).

Ali, S. S. et al. [163] have studied serum magnesium levels in Alzheimer’s disease and found that the levels
were (1.7 £ 0.2) ppm and (1.8 = 0.3) ppm. These levels were significantly lower in Alzheimer’s disease. There
was no meaningful relationship found between magnesium levels and severity of the disease.

Durlach, J. [164] has studied magnesium depletion and pathogenesis of Alzheimer’s disease and found that
magnesium depletion appears to be an important pathogenic factor in this disease.

Glick, J. L. [165] has also studied the role of magnesium and found that Alzheimer’s disease involves a de-
fective transport process characterized by both abnormally low magnesium incorporation and abnormally high
aluminum incorporation into brain neuro. Author has studied the levels of magnesium and found that on the ba-
sis of statistical analysis a significant decrease in the frequency of intracellular magnesium deposits in neurons
of Alzheimer’s disease patients as compared with controls. Korf, J. et al. [166] have studied magnesium, potas-
sium and glutamic acid in hippocampal a tissue of the patients of Alzheimer’s disease.

Barbagallo, M. et al. [167] have studied the magnesium homeostasis in patients with mild to moderate Alz-
heimer’s disease. They have analysed blood samples for serum total magnesium (Mg-tot) and serum ionised
magnesium (Mg-ion) and found that (20.5 £ 0.7) m mol/l as Mg-tot and (27.9 £ 0.2) m mol/l as Mg-ion in Alz-
heimer’s disease. They have measured the same categories of magnesium in controls and given the data as (0.50
+0.01) m mol/l and (0.53 £ 0.01) m mol/l.

Mielke, M. M. et al. [168] have studied low serum potassium in mild life associated with decreased cerebros-
pinal fluid A beta 42 in late life and suggested that serum potassium is a modifiable risk factor and further ex-
amination of the potassium-dementia relationship is warranted. It has been reported in the literature that antihy-
pertensive, particularly potassium sparing diuretics can reduce the risk of dementia including Alzheimer’s dis-
ease.

Klater pills diuretics flush excess water and sodium from the body while avoiding excretion of potassium. The
importance of maintaining sufficient amounts of potassium in systemic circulation to prevent Alzheimer’s dis-
ease is very necessary. Low serum potassium levels in the mid life increase the risk of high blood pressure and
strok-cardiovascular factors that also increased the risk of Alzheimer’s disease. Serum potassium can be readily
modified by diet.

Diebel, M. A. et al. [169] have studied copper, iron and Zinc imbalances in severely degenerated brain re-
gions in Alzheimer’s disease: possible relation to oxidative stress and found that a significant decrease in copper
and significant increase in zinc and iron were noted in hippocampus and amygdala areas.

Huseyin, V. et al. [170] have studied alterations of plasma magnesium, copper, zinc, iron and selenium con-
centrations and some related erythrocyte antioxidants enzyme activities in patients of Alzheimer’s disease. They
have reported their findings as plasma, magnesium, copper, zinc, iron and selenium levels were found to be sig-
nificantly lower patients with Alzheimer’s disease compared with controls. Alterations in trace elements may
play arole in the eticpathogenesis of this disease.

There are specific cellular and neurochemical alterations in the brain of Alzheimer’s disease. The difficulty is
in the detecting these changes. There are

It has been established in the literature that the AAS throw light and give information regarding the number of
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gaseous metal atoms remain in the ground state normally. These ground state atoms are more capable of ab-
sorbing radiant energy of their own specific resonance wavelength. The light of resonance wavelength is passed
through a flame containing the atoms, then some part of the light will be absorbed. The extend of absorption is
proportional to the number of ground state atoms present in the flame. The atomic absorption spectroscopy is
based on the same principle as the flame some factors which could contribute to the changes in the brain of this
neurological disorder. This disease could be caused by on environmental toxin. Philips, G. S. [171] has shown
that Alzheimer’s disease is more common in western countries than Japan and the developing countries.

Mattiello, G. et al. [172] have studied micro elemental analysis from Alzheimer’s and multi infarctual demen-
tia patients and reported that micro elemental medicine represents a new inter disciplinary field that is more than
a simple presentation of analytical data. Analytical findings must be carefully integrated with other parameters
such as biochemical, clinico-chemical and others also to give a more global view. Authors have also detected
some trace elements in Alzheimer’s disease and multi imfaretual dementia and compared with normals. They
have measured Al, As, Ca, Co, Cs, Cu, Fe, Hg, Li, Mg, Pb, Se, Sr, and Zn. Crapper-McLathlan, D. R. [173] stu-
died and reported as among the different hypothesis on the origin of the pathology of Alzheimer’s disease is that
involving mineral element dysmetabolism. This type of dysmetabolism may be a consequence of the disease or a
relevant factor in its pathogenesis.

Cornett, C. R. et al. [174] have studied trace elements in Alzheimer’s disease pituitary glands and found that
the levels of Selenium, iron, rubidium mercury and zinc could not show any significant difference between these
elements and controls.

4. Basic Theory of Flame Atomic Absorption Spectroscopy

Walsh, A [175] has proposed the phenomenon of atomic absorption in 1802 for the quantitative analysis of ele-
ments. Skoog et al. [176] have supplied relevant information about this technique in detail. Atomic absorption
analysis involves measuring the absorption of light by vaporized ground state atoms and relating the absorption
to concentration. The incident beam of light is attenuated by atomic vapour absorption according to Beer’s Law.
The instrumental and chemical parameters of the system must be geared towards the production of neutral
ground state atoms of the proposed element for study. The conversion of sample from its native state to the
atomic state can be achieved by using a method called flame atomic absorption spectroscopy (AAS) or an elec-
tric furnace. The sample undergoes a number of pretreatment steps prior to analysis in the furnace.

The sample is dried by evaporating the solvent in the first step. The organic matrix is decomposed by heating
the sample in the second step. The heating temperature may go upto 1000°C. Ultimately the furnace is rapidly
heated to a temperature around 2400°C to produce vaporized neutral atoms with as many as possible in their
electronic ground states.

5. Materials and Methods

Blood sample of Alzheimer’s disease patients along with normal healthy control were collected from the De-
partment of Neurology, Safdarjang Hospital, New Delhi-110016 after the approval of ethical committee of the
hospital. 10 ml freshly drawn blood from each patient was collected in clean and dry test tube without any an-
ti-coagulant. The test tube was kept for 45 minutes at room temperature (22°C + 2°C) for the formation of clot.
Sera of different patients were separated by centrifugation at 1500 r.p.m. upto 15 minutes and were collected in
screw capped test tubes.

The atomic absorption spectral estimation of the serum samples from normal persons and Alzheimer’s disease
patients were carried out on atomic absorption spectrophotometer Model No. AA-6300 of Shimadzu Japan, at
Department of Environmental study University of Delhi 110007.

6. Results

We have measured the values of trace elements such as Cu, Fe, Zn, Na, K, Ca, Al and Mg, in Alzheimer’s dis-
ease patients and healthy normal control given in Table 1 along with the latest availability of the literature.
Regression coefficient and multiple correlation coefficients were also given is the Table 2 and Table 3.

7. Discussion

The estimation of trace elements show a colorful presentation of different metals. It has been seen and found that
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Table 1. Results along with work carried out by researchers on different mode of analysis using different types of samples
and diseases.

Trace elemental ~ Types of . .
S. No. Parameter Samples Mean + S.D Unit Disease/Control Reference
1 Calcium Serum (9.0 £ 0) mg/200ml o John, H. etal. [177]
. Epileptic
2 Calcium Serum (10.47 + 1.16) pg/dl
. Prasad, R. et al. [178]
3 Calcium Serum (10.76 £ 3.29) pg/dl
. . Controls
4 Calcium Hair (906 + 796) pgl/g
. . . . Lech, T.etal. [179]
5 Calcium Hair (520 + 436) pgl/g Neurological disorders
6 Calcium Hair (960 + 419) pg/g
. . Controls
7 Calcium Hair (1162 £ 533) pg/g .
. . Avci et al. [180]
8 Calcium Hair (947 + 850) pg/g o
. . Epileptic
9 Calcium Hair (1143 + 437) pglg
10 Calcium CSF (6.47 £ 0.87) pg/dl Controls
. L Prasad, R. et al.[178]
11 Calcium CSF (5.85 £ 2.49) pg/dl Epileptic
12 Calcium Serum (2.46 £+ 0.09) pg/dl Controls
13 Calcium Serum (2.41 £ 0.08) pg/dl . .
. . Hyperactive children Barlow, P. J. et al. [181]
14 Calcium Hair (430 £ 200) pg/g
15 Calcium Hair (694 + 349) pgl/g Controls
16 Copper Serum 38.119 + 2.68) pg/dl Birth Asphyxia
PP ( ) o pny Khanna, R. S. et al. [182]
17 Copper Serum (29.677 + 1.611) pg/dl Controls
18 Copper Serum (2.328 + 0) mgy/dl Smokers Adnan, M. et al. [183]
19 Copper Serum (11.28 £ 0) pmol Neurotoxic Guidotti, T. L. et al [184]
20 Copper Serum 112.9 +41.88) ug/dl Epileptic
PP ( ) Ho priep Prasad, R. etal.[178]
21 Copper Serum (66.46 + 9.76) pg/dl
22 Copper Serum (111.22 + 13.06) mg/I Controls
23 Copper Serum (112.65 +9.33) mg/l .
Denitz, T. et al. [185]
24 Copper Serum (114.55 = 7.38) mg/l Epilepti
ileptic
25 Copper Serum (111.45 £5.97) mg/l prep
26 Copper Serum (0.86 + 0.24) mg/l Soylak, M. et al. [186]
27 Copper Hair (19+7) pg/g Controls
28 Copper Hair 16 + 8) pg/
PP , (16 8) La/g Avei et al. [180]
29 Copper Hair (14 £9) pg/g o
. Epileptic
30 Copper Hair (10 £ 2) pg/g
31 Copper Serum (97.9 £ 0) pg/200ml Control .
. . Delvis, H.T. et al. [187]
32 Copper Serum (2.328 £ 0) mg/di Neurological disorders
33 Copper Serum (2.328 £ 0) mg/di Control
Kumar, S. et al. [188]
34 Copper Serum (2.328 £ 0) mg/di GMF
35 Copper Serum 2.328 £ 0) mg/di Epileptic
PP ( ) mg prep Smith and Bone [189]
36 Copper Serum (2.328 + 0) mg/dl
37 C CSF (66.46 + 9.76) pg/di Control
opper 46 £9.
PP Ho Prasad, R. et al. [178]
38 Copper CSF (66.46 + 9.76) pg/dl Enilepi
ileptic
39 Copper Serum (66.46 + 9.76) pg/dl prep -
Kaji, H. et al. [190]
40 Copper Serum (66.46 + 9.76) pg/dl Control
41 Copper Hair 14 + 9) pg/ Hyperactive children
PP . ( ) Ho/g w Barlow, P. J. et al. [181]
42 Copper Hair (14 £9) palg Control
43 Iron Serum 108.636 + 13.03) pg/dl Birth Asphyxia
( ) 1o pyX Khanna, R. S. et al. [182]
44 Iron Serum (91.469 + 2.42) pg/dl
. Controls .
45 Iron Hair (9+£2)pglg Avci et al. [180]
17 September 2014 | Volume 1 | e714
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Continued
46 Iron Hair (15+9) pa/g
47 Iron Hair (6 £4) palg .
. Epileptic
48 Iron Hair (7 £5) palg
49 Iron Serum (386.0 + 0) pg/100ml Controls .
i i Delvis, H.T. et al. [187]
50 Iron Serum (373.4 £ 0) pg/100ml Neurological disorders
51 Iron Serum (20 £ 8) mg/dI Control
Kumar, S. et al. [188]
52 Iron Serum (29 + 15) mg/dl GME
53 Iron Hair 8.8+ 3.0) pg/ Hyperactive children
. ( ) Hog vP Barlow, P. J. et al. [181]
54 Iron Hair (15.7 £ 10.6) pg/g Controls
55 Magnesium Serum 0.87 £ 0.34) pg/dl Epileptic
g . ( ) 1o prep Prasad, R. etal. [178]
56 Magnesium Serum (0.93 £ 0.18) pg/dl Controls
57 Magnesium Serum (24.13 £ 0.81) mg/l o
. Epileptic
58 Magnesium Serum (19.44 £ .53) mg/l .
. Denitz, T. et al. [185]
59 Magnesium Serum (24.33 £ 2.74) mg/l
60 Magnesium Serum (19.50 £ 0.64) mg/l Controls
61 Magnesium Hair 40.5 £ 32.9) g/
g . . ( ) Holg . . Lech, T. etal. [179]
62 Magnesium Hair (29.3 £ 25.3) ug/g Neurological disorders
63 Magnesium Hair (259 + 76) pg/g
64 M i Hai (505 + 219) pg/ Controls
agnesium air +
gnest _ Ho'g Avciet al. [180]
65 Magnesium Hair (329 £ 285) pg/g Enilepi
ileptic
66 Magnesium Hair (444 +203) pgl/g prep
67 Magnesium CSF (1.31 £ 0.18) pg/dl Controls
i o Prasad, R. et al. [178]
68 Magnesium CSF (1.03 + 0.58) pg/di Epileptic
69 Magnesium Serum (0.80 £ 0.04) pmol/l Controls .
. o Smith and Bone [189]
70 Magnesium Serum (0.80 £ 0.06) pmol/l Epileptic
71 Magnesium Hair 53.9 £ 36.9) g/l Hyperactive children
g . . ( ) Holg w Barlow, P. J. etal. [181]
72 Magnesium Hair (67.5 £ 47.4) uglg Controls
73 Zinc Serum (99.523 + 7.44) pg/di Birth Asphyxia
. Khanna, R. S. et al. [182]
74 Zinc Serum (91.497 + 2.44) pg/di Controls
75 Zinc Serum (3.214 £ 0) mg/l Smokers Adnan, M. et al. [183]
76 Zinc Serum (8.20 = 0) pmol Neurotoxic Guidotti, T. L. et.al [184]
77 zZinc Serum (64.82 £ 18.44) pg/di Epileptic Prasad, R. et al. [178]
78 zZinc Serum (99.0 £ 8.0) mg/l
. Controls
79 zZinc Serum (85.90 £ 2.79) mg/I
80 zZinc Serum (56.65 + 4.62) mg/l o
. Epileptic
81 zZinc Serum (69.75 £ 3.07) mg/l .
. . Denitz, T. et al. [185]
82 Zinc Hair (134.0 £9.41) pg/g
. . Controls
83 Zinc Hair (136.59 + 8.56) pg/g
84 Zinc Hair (130.5+7.9) pg/g o
. . Epileptic
85 zZinc Hair (134.0 £7.1) pg/g
86 zZinc Serum (0.54 £0.21) mg/l Controls Soylak, M. et al. [186]
87 zZinc Hair (200 + 61) pg/g
88 Zi Hai (218 + 87) pg/ Controls
inc air +
! ! Ho'9 Avciet al. [180]
89 Zinc Hair (211 £ 63) pg/g o
. . Epileptic
90 Zinc Hair (218 £ 127) pglg
91 Zinc Serum (510 + 0) pg/100ml Controls .
i K i Delvis, H.T. et al. [187]
92 Zinc Serum (617.9 + 0) pg/100ml Neurological disorders
93 zZinc Serum (16 £ 9) mg/dl GMF Kumar, S. et al. [188]
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Continued

94 Z!nc Serum (13 £ 2) mg/dl Epilepsy Smith and Bone [39]
95 zZinc Serum (14 + 2) mg/dl
96 Zinc CSF (5.61 + 2.02) pg/dl Controls

. . Prasad, R. et al. [178]
97 Zinc CSF (6.64 + 4.40) pg/di Epilepsy
98 Zinc Serum (83.2 £ 11.8) pg/dl Hyperactive children
99 Zinc Serum (87.6 £ 12.4) pg/di Controls

i . i X Barlow, P. J. et al. [181]
100 Zinc Hair (97.5+14.7) uglg Hyperactive children
101 Zinc Hair (123.0 £ 12.6) pgl/g Controls
102 zZinc Serum (1.6875 + 1.8156) mg/I Epilepsy
103 zZinc Serum (1.0267 + 0.6347) mg/I Controls
104 Calcium Serum (4.0285 + 1.0521) mg/I Epilepsy
105 Calcium Serum (0.0483 + 0.0284) mg/I Controls
106 Copper Serum (0.1767 + 0.1087) mg/I Epilepsy
107 Copper Serum (0.1329 + 0.0380) mg/I Controls
108 Iron Serum (1.8483 + 1.8079) mg/I Epilepsy

Kumar, S. etal. [191]

109 Iron Serum (1.1826 + 1.7671) mg/l Controls
110 Magnesium Serum (4.7017 + 0.9548) mg/I Epilepsy
111 Magnesium Serum (0.1098 + 0.0310) mg/I Controls
112 Potassium Serum (0.1572 + 0.0098) mg/I Epilepsy
113 Potassium Serum (0.1443 + 0.0043) mg/I Controls
114 Sodium Serum (3.2271 + 0.0956) mg/I Epilepsy
115 Sodium Serum (3.1203 + 0.0708) mg/I Controls
116 Zinc Serum (0.340 £ 0.1664) mg/I AD Present work
117 Zinc Serum (1.0670 + 0.6218) mg/I Control Present work
118 Calcium Serum (3.1975 = 0.7528) ml/l AD Present work
119 Calcium Serum (4.8066 + 1.0928) ml/I Controls Present work
120 Copper Serum (0.7687 +1.2427) mg/l AD Present work
121 Copper Serum (0.1402 + 0.0430) mg/I Control Present work
122 Iron Serum (6.9145 + 3.0433) mg/I AD Present work
123 Iron Serum (1.122 £ 1.6767) mg/l Control Present work
124 Magnesium Serum (0.886 + 0.3831) mg/I AD Present work
125 Magnesium Serum (4.440 + 1.6478) mg/l Control Present work
126 Potassium Serum (0.1846 + 0.319) mg/I AD Present work
127 Potassium Serum (0.1385 + 0.0083) mg/I Control Present work
128 Sodium Serum (3.1768 + 0.164) mg/l AD Present work
129 Sodium Serum (3.1441 + 0.0982) mg/I Control Present work
130 Aluminum Serum (0.7082 + 1.3450) mg/I AD Present work
131 Aluminum Serum (4.5880 + 0.9235) mg/I Control Present work

the levels of zinc, calcium, magnesium, aluminum were lower in Alzheimer’s disease samples in comparison to
healthy controls. The elements such as copper, Iron, potassium and sodium were found higher than controls.

On the basis of statistical analysis we have measured regression and correlation coefficients including Mul-
tiple correlation coefficients between different trace elements like Na, K, Ca, Mg, Zn, Cu, Fe and Al in normal
samples.

A trend has been found in coefficient of correlation such as e, vy > ok > Touzn > Toom > Toure

fe,a With positive correlationand ., > r.,, With negative correlation.
Coefficient of partial correlation is also calculated and found that a trend has been set up between trace ele-

ments and given here as TNy vy > Tocure > Thakca > Teurezo WIth positive correlation and 1o cy > Tpppen; >
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Table 2. Regression and correlation coefficient studies on Na, K, Ca, Mg, Zn, Cu, Fe and Aluminum in normal samples.

Diagnosis Regression coefficients Regression equations S Ceiatn e IlEl EETE R
correlation partial correlation coefficient
bNa‘K =4.0818 Na = 4.0818K + 2.5787 r -0.345 lmak = -0.2029 RNE_KCa =0.1553
Ben, =0.0291 K'=0.0291Na + 0.0470 e s = —0.0411 Rene =0.1206
bCa_Mg =0.5180 Ca=0 5180Mg+25066 _ I‘NaKCE =0.3286 RCa KNa — 0.0978
Mg ~1.179Ca — 1.2216 Teany =0-7812
ng-Ca =1.1779 = a ' Tugnax = —0.2459 RMg.NaK =0.0939
Normal ngvCa =0.0029 Cu = 0.0029 Fe + 0.1369 r - 01137 ngK Na — —-0.0979 RNa Mgk =0.1723
b, =4.4335 Fe = 4.4335Cu + 0.5007 or My =0:4258 Ry = 0-2104
bCuiz" =0.0192 Cu=0.0192Zn + 0.1197 . — 04280 rmu I 0.3955 CuFezn 0.1689
be =4.0171 Zn =4.0171Cu +0.5038 e ' Myrecs =—0.5439 e = 0.3062
bz =-1.1541 Fe=-1.1541Zn + 2.3538
b ——0.1587 70— —0.1587Fe + 12451 I, =02778 Mg = 0.3088 Ryres = 0.4535
b,y =0.1772 Zn = 0.1772Al1 + 0.2540
b, =03909 Al = 0.3909Zn + 4.1709 r,n =0.2632 Mo = —0.4788 R, rea =0.2826
feen = —0.856
r, =0.0981

Cu.Al

Table 3. Regression and correlation coefficient studies on Na, K, Ca, Mg, Zn, Cu , Fe and Aluminum in Alzheimer’s sam-

ples.
Diagnosis Regression coefficients Regression equations S et e IlEl EETE R
correlation partial correlation coefficient
bNa‘K =6.0045 Na = 6.0045K + 2.2559 r - 03355 lmak = —0.2418 RNE_KCa =0.1584
bey, =0.0187 K'=0.0187Na +0.1216 e [ oens = —0.2361 Reye = 01566
bCa_Mg =0.3597 Ca= 03597Mg +2.8788 r - 01824 I’NaKCa =0.2611 RCa_KNa =01493
ocs = 0.0924 Mg = 0.0924Ca + 0.5905 e Nigax  =—0.0894 R, =0.00619
Normal bCu e 0.1532 Cu =0.1532 Fe — 0.2906 r 03753 ngK Na — 0.0267 RNaMgK =01197
.., =0.9190 Fe = 0.9190Cu + 6.2081 e My = 0.3423 Reuga = 0.1131
bCuiz" =2.2008 Cu =-2.2008Zn + 1.5791 r - 0.3120 anCu P -0.4734 Cufezn 0.2510
by,c, =—0.0400 Zn =-0.04Cu +0.3717 e Mo =04843 R... =0.3580
Dezn =5.6655 Fe = 5.66552n + 4.926
bzm; =0.017 Zn =0.017Fe + 0.2234 fwz = —0.2968 lowezn = 0.5184 RZn.FeCu =0.2967
b, =0.460 Zn = 0.460Al + 0.01422
b, =3.0100 Al = 3.0100Zn — 0.3152 r,, =0.3724 loen = 0.2921 R, rea =0.0852
r., =01157
l,a =—0.2376
Mugvak > Teanak > Tugkna > Teacna With negative correlation.

Multiple correlation coefficient in normal healthy person has been estimated and found that a trend, which is
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given here as
RZn.FeCu > I:aFe,CuZn > RZn.FeAI > I:QK.MgNa\ > I:aNa,MgK > RCu.FeZn > RNa.KCa > RK.NaCa > I:Q(Za.KNa > RMg.NaK :

We have also measured correlation coefficients including multiple correlation coefficient between different
types of trace elements like Na, K, Ca, Mg, Zn, Cu, Fe and Aluminum in AD samples.

A trend has been found in coefficient of correlation such as rg, g > Iy o > Nyak > Teamg > Feew With positive
correlationand r,,, > ., With negative correlation.

Coefficient of partial correlation is also calculated and found that a trend has been set up between trace ele-
ments and given here as Io,ezn > Forecy > Mnakmg > Tznreal > Mnakca > Mugkna WIth positive correlation and

Moncure > Toanak > Toakna > Tugnax  WIth negative correlation
Multiple correlation coefficient in AD samples have been estimated and found that a trend, which is given
here as
RFe.CuZn > RZn.FeCu > RCu.FeZn > RNaAKCa > RKANaCa > RCa.KNa > RNa.MgK > RKAMgNa > RZn.FeAI > RMg.NaK'

8. Conclusions

It is very well documented that the chemical form of trace element and interactions between different types of
trace elements included in the food are very important in deciding between hazard and health.

The imbalance of the levels of these elements may be adjusted with the proper medication monitoring. Trace
elements may act as catalytic agents for enzyme system of the cells. The minimum requirements of living ob-
jects for essential trace elements may be expressed in proportions or concentration of the total dry food taken
every day. A tolerance of the human system may be adjusted according to intake of these elements. Tolerance is
related to the immunity of our human system. If the tolerance is on the lower side of normalcy the immunity
may be decreased. We must increase the immunity with the adjustment of proper food and supplementation of
suitable trace elements.

Routine cocktail of medicines with side effects must avoid. We can take minerals, vitamins and essential fatty
acids with proper trace elements for healthy human system. A continuous monitoring of trace elements in human
tissues and fluids has led to legitimate concern about the probable effects of the presence of trace elements in
human system. Our findings suggest that the values of higher levels of trace elements should be adjusted such
that these levels must slight below or equal to the normal limits of the particular element. The elements such as
copper, iron, potassium along with sodium must be adjusted up to the normalcy and keep the levels of the trace
elements such as zinc, calcium, magnesium, aluminum within the normal limits.
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