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ABSTRACT

In the present work we have used some of the most clinically important and tested techniques of
spectroscopy to the study of Migraine. We have evaluated trace elements such as Ca, Zn, Mg, Fe ,Cu,
Na and K in the present work .The results of the study are very helpful to the clinicians and scientists to
maintain the levels of different types of trace elements . On the basis of trace elemental analysis we are
in a position to reduce the higher levels of the certain trace elements in a particular level of
recommendations by the world health organization. We have also applied the statistical analysis to check
the feasibility and suitability of the data with the application of theory of statistics. We have calculated
multiple partial correlation coefficient in seven elements altogether in migraine patients and compared
the data with the control persons. The multiple correlations such as RZn.CuMgCaFeNaK
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RK.ZnCuMgCaFeNa is found higher in the migraine patients in comparison to healthy persons .The

other correlations were found to be lower in migraine patients .We must apply this study to maintain the
levels of the trace elements according to correlation analysis .
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1 Introduction:
Allen, C.M.C.et.al.[1] have supplied variable information regarding neurological diseases and migraine is
an enormous public health problem that has an impact on society, business, and families and most
importantly on the individual sufferer. Migraine is a neurovascular brain disturbance. There are so many
recurrent attacks of disabling headaches and associated symptoms found in the patients of migraine.
These primary symptoms may be such as nausea, vomiting and sensitivity to light and sound. One of the
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main cause may be movement of head, which can trigger the migraine attack. Some of the patients
sufferers complain of lack of sleepness, stress and odours. New studies show that the triggers all have
something very common. It has been reported in the literature somewhere that the oxidative is linked
between the triggers of migraine attack. The traditional migraine triggers all had a tendency to generate
oxidative stress. The production of oxidative stress may produce an imbalance in the generation of free
radicals and body’ ability to detoxify or repair their damage. An acute migraine attack may be an attempt
carried out by the human brain to protect itself. The leakage of certain chemicals in the brain of patient
of migraine may heal the body automatically. Antioxidants could be used in thwarting triggers, which are
preventing factors for migraine problem. A study was performed in New Castle University and reports
were very informative regarding sea greens seaweed, which can be helpful in maintaining the level of
migraine attack at minimum. Sea greens seaweed has a higher antioxidant capacity than fruit and
vegetables. This antioxidant capacity is maintained throughout digestion. The higher concentration is
released within the gut lumen and provides protection from oxidative damage.

May, A et.al.[2] have been reported that migraine is a neurovascular disorder characterized of neuronal
aura symptoms and vascular headache. It has been reported in the literature before 1988 the migraine
with aura is an idiopathic recurring disorder manifesting with attacks of neurological symptoms
unequivocally localizable to cerebral cortex or brain stem, gradually developed over five to twenty
minutes and lasting less than sixty minutes. Headache, nausea and or photophobia generally follow
neurological aura symptoms directly or after a time interval of less than one hour. The headache generally
ends within the period of four to seventy two hours. It may be completely absent.

Compbell,J.K.et.al.[3] have provided some of the most important disorders in the research. It has been
already mentioned in the literature that headache is generally the primary complaint which brings a
migrainur to consultant physician. Migraine can resemble to larger number of conditions presenting with
headache.

Edlow,J.A.et.al.[4] have mentained that in acute cases of migraine, the migraine has to be distinguished
from vascular headaches secondly to cerebrovascular diseases. Subarachnoid haemorrhage is the most
important differential diagnosis entity. It has been already reported that contrary to subarachnoid
haemorrhage migraine is a recurrent disorder.

Smetana,G.W.[5] has reported that adequate history and clinical examinations generally lead to error free
diagnosis. The features most predictive of migraine, when compared to tension type-headache, are
nausea, photophobia, phonophobia and exacerebation by physical activity.

Migraine is not just a bad headache. It is a collection of neurological symptoms which includes a severe
recurring intense throbbing pain on one side of the head. It has been seen that one third of migraine
attacks in which both sides of the head are attacked. Migraine is a syndrome. we may call it as a collection
of symptoms, which arise from a common cause. The syndrome may occur in a complete form with all of
the typical symptoms, in a less complete form, with some symptoms, or in specific groupings of symptoms.
Migraine may be classified according to the grouping of its symptoms. The symptoms vary widely and
migraine is generally misdiagnosed. Migraine is a moving target. The symptoms are very hard to evaluate
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and may be changed from one attack to the next attack. It has been cited in the literature that many
people fail to realize that migraine is a neurological disease, like epilepsy.

Migraine is also very common in children. It has been reported that this disease occur in children even at
the age of eighteen months. A survey reported that about ten percent of school age children suffer from
migraine. Half of all migraine sufferer have their first attack before the age of twelve years. Before the age
of puberty, male children suffer from migraine more often than a female child. At the age of adolescence,
the incidence increases more rapidly in female child than in boy. It is very difficult to diagnose migraine in
children and adolescents. In childhood migraine, head pain is generally less dramatic or severe than other
symptoms, such as unexplained nausea or vomiting. Abdominalpain or dizziness. It is not uncommon for
attacks to occur with only minor or even no head pain. Motion sickness is an early warning of the
predisposition to childhood migraine. It has been seen that after the adolescence, when estrogen
influence begins in young girls, the risk of migraine and its severity rises in females. Estrogen adversely
influences the brain receptors, which play a role in migraine development. More severe and more
frequently attacks often result from fluctuations in estrogen levels. Menstrual migraine in women is very
common through out the world and the severity is of higher order. The vast majority of these women also
have migraine at other times of the month.

Livening, E.[6] and Sacks, O.[7] have studied migraine aura and found that it is exceptionally diverse.
Russell,M.B.et.al.[8] have reported that migraine headache in the general population, the typical visual
aura starts as a flickering, uncolored, zigzag line in the centre of the visual field and affects the central
vision. It gradually progresses towards the periphery of the hemi field and often leaves a scotoma. The
typical sensory aura is unilateral, starts in the hand, progress towards the arm and then affects the face
and the tongue. The typical motor aura is half-side and affects the hand and arm. Russell,M.B.et.al.[9]
have also studied the prevalence of migraine headache is normally moderate or severe and lasts the whole
of the day of onset. Sometimes it happens two to three days. It is typically unilateral, pulsating and
associated with nausea, photophobia and phonophobia.Physical activity makes it very worse and often
the patient has to lie down during the attack. If the severity of the attack is very large the patient may
vomit repeatedly. Rasmussem,B.K.et.al.[10] and Olesen,J.[11] have concluded that the usual notion is that
the headache is identical in migraine with and without aura.

Sacks,0.[12] has studied the migraine attack are found that aura and headache are the hallmarks of
migraine, the migraine attack can be seen an a broader sense. The author also described five stages in a
typical migraine attack. These are (i) initial excitement, which is caused by a provocative stimulus, (ii) a
state of engorgement, which is prodromal symptom, (iii) a state of prostration, which is attack itself with
headache, (iv) a state of resolution, it occurs when attack ends either abruptly or slowly , and (v) a state
of rebound, which is the state of well-being after attack.

Selby,G.[13] has putforward his thoughts and described migraine as a drama in three acts, the acts being
premonitory symptoms, aura followed by headache and finally attack termination with a hangover. Blau,
J.N.[14] has also give stress to the dynamic nature and different phases of migraine. Premonitory
symptoms may occur hours to a day or two before a migraine attack (with aura or without aura). The
generally consists of hyperactivity, hypo activity, depression, craving for special foods, repetitive yawing
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and similar atypical symptoms. Typical hangover symptoms after the attack include physical and mental
fatigue.

Welch, K.M.A.et.al.[15] and Welch, K.M.A [16] have given their valuable suggestions regarding this
diseases and according to them the migraine has been considered as a state of neuronal hyperexcitability
relating to both genetic and environmental factors. Ferrari, M.D[17] and Welch, K.M.A.[18] have also give
their explanations for the migraine patient states and they believed that anyone can have migraine attack,
but only migraineous are liable to recurrent attacks. There is an evidence that the brainstem with its wide
connections is the heart of migraine.

Diener, H.E.et.al.[19] have been able to show activation of brainstem centers with positron emission
tomography(PET) during migraine attack without aura. Diener, H.E.et.al.[19] and

Weiller,C.et.al.[20] have putforward their suggestions and according to them migraine generator is
hypothesized to be located in these centers. The serotonergic nucleus raphe dorsalis(NRD) and
noradrenergic locus coeruleus(LC) are anatomically very near these activation centers. The authors
considered these as the brainstem centers of migraine.

These centers could play a role both in the onset of attacks and in their prolongation. Some of the authors
[21-23] have given their valuable comments regarding these centers and suggested that these centres
have extensive connections with the central nervous system, and when activated, are thought to lower
the threshold for an attack.

Aurora, S.K. et.al.[24] and Wrag, S.H. [25] have reported that the occipital lobes, which is the generator of
visual aura seem most vulnerable to this brainstem driven hypersensitivity. Parent, A. [26] and Goadsby,
P.J. [27] have given a very useful explanation regarding the migraine generators such as NDR and LC which
are defined by Weiller, C.et.al.[20] have well established connection with the hypothalamus which may
account for premonitory symptoms such as yawning, craving for food and thrust before the main attack.
Genetic factors such as gender form the basis underlying these hypersensitive brainstem pathways. Any
factor inherited or acquired that affects the network at different time points can change the probability
for attack onset with the one of the factors such as stress, emotional state, menstrual cycle, pregnancy,
meditations and alcohol.

Welch, K.M.A.[18] has given the new thought according to him the stress is a common provoker of
migraine, which can activate the brainstem via orbitofrontal cortex and set the attack in motion.

Leao, A.A.P. [28] and Leao, A.A.P. et.al.[29] have nicely described migraine aura. It is caused by a
phenomenon similar to spreading depression. Lauritzan, M. et. al. [30] have given their thought related
to the phenomenon and it was believed to occur also in humans, which is an innate feature of rodent
brain. It could represent the expression of neuronal hyper excitability related to migraine. Some of the
authors[31&32] applied the above theory and explanation was given by the authors was very fruitful and
is described here if the human cortex is activated, a wave of neuronal excitation, followed by depression,
start to spread along the cortex and manifests itself as migraine aura. Many not specific events and causes
can put forward this phenomenon in motion and start an attack.
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Welch, K.M.A.et.al.[15] and Wrag, S.H.[33] have supplied some informations related to occipital cortex
according to them the occipital cortex is especially sensitive to spreading depression, which will be helpful
in explaining why visual fortification spectra is the hallmark of migraine. Some of the authors [34-36]
explained the neuronal phenomenon, which are followed by vascular changes and some of authors[37-
39] studied and found that these vascular changes causing spreading origemia. Welch, K.M.A.[40] and
Tietjen, G.E.[41] have modified their thoughts under some exceptional circumstances even ischemia,
ischemia rarely to strokes.

May, A.et.al.[2] have also explained the migraine headache and reported that after the migraine attack is
underway, the vascular headache of migraine generally supervenes. The part of the trigeminal nerve
innervating cranial vasculature is at the heart of theory, which is very useful to explain the migraine
headache. The trigeminovascular system when activated by spreading depression causes the blood
vessels in the dura matter to dilate and neuropeptides to be released locally along the vessel.
Moskowitz,M.A.et.al.[42] have studied thesepeptides and reported that they causes further vasodilation
resulting in additional peptide release. This vicious circle keeps the headache going. Some of the authors
[43&44] have studied neuropeptides and explained calcitonin-gene related peptide is one of the most
important peptides has been the elevated levels in the jugular blood of migraine patients during the
attack. Edvission,L.et.al.[45] clearly demonstrated that the elevation of the level of calcitonin-gene related
peptide is likely cause of this trigeminus-driven neurogenic inflammation in the blood vessels of migraine
patients. May,A.et.al.[2] have been also suggested that the trigeminopara sympathetic reflex is another
vasodilating pathway thought to be central in migraine. The afferent limb of this arc is the trigeminal
nerve, and the efferent limb the facial\greater superficial petrosal nerve of the parasympathetic nervous
system. Moskowitz,M.A.[34] has studied aura and headache and found that the relationship between
aura and how it leads to headache has been difficult to distinguished and explain the present theory is
that spreading depression depolarises sensory nerve fibres of trigeminovascular system and sets up a
painful sterile inflammatory state around the artery.

Sacks,0.[46] has given the explanation of autonomic nervous system and suggested that the autonomic
nervous system is clearly involved in the migraine cascade with symptoms such as nausea and vomiting,
among others. He has also seen that whole migraine attack as characterized by protracted
parasympathetic tonus, preceded and followd by opposite sympathetic activation.

Welch,K.M.A.[18] has also given some importance to the sympathetic, noradrenergic arm of the
autonomic nervous system. Havanka-Kanniaimen,H.[47] proposed that both sympathetic and
parasyonpathetic disfunction are active in the mechanism of migraine. The complex nature of migraine
attack and so many different types of symptoms, which are related to the autonomic nervous system
make the study very difficult to interpret and firm conclusion regarding the patho-physiology of migraine
related to the autonomic nervous system are still elusive.

Merikangas, K.P.[48] has studied the genetics of migraine with historical perspective and given a concrete
analysis regarding the problem. Migraine tends to run in certain families and many studies have addressed
the inheritance of migraine. It has been reported in the literature that there is no consensus on mode of
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inheritance of common types of migraine, migraine with and without aura. Rasmussen, B.K. [49] has
reported that migraine is so prevalent that it might occur in several family members just by chance.

Some of the authors [50-53] have studied and discussed migraine and reported that variable definition of
migraine have been used so far andthere is no simple marker of migraine and the diagnostic criteria, which
has some fluctuation time to time. Russell, M.B. et. al. [54] have given their suggestions and according to
them the family studies are also demanding of some investigations that all members of individual family,
which must be critically examined and interviewed, migraine with and without aura should be very
precisely differentiated.

Haan, J. et. al. [55] have suggested that migraine is associated with many hereditary diseases and
syndromes. The similarities with epilepsy are obvious. A genetic conclusion on the relationship cannot yet
be drawn firmly. Davies, N.P. et. al. [56] have been pointed out that several epilepsy syndromes have been
shown to be channellopathies. Sack, O. [57] has shown that suspected comorbidity of migraine with
psychiatric and psychological problems is also well known. Merikang as, K.P. [58] and Merikang as, K.P. et.
al. [59] have reported that the involvement of serotonin both in depression, anxiety and migraine is
interesting also from genetic point view. Tietjen, G.F. [41] has suggested that there is a rare but clinically
important association between migraine and stroke, especially young women. The pathophysiological
mechanisms underlying this comorbility remain to be clarified.

Barbara, L.N. et. al. [60] have studies migraine and epilepsy and suggested that migraine and epilepsy are
disorders that are very common, paroxysmal and chronic in many ways they are clearly different diseases.
There are some pathophysiological overlaps and overlaps in clinical symptomatology, particularity with
regard to visual and other sensory disturbances, pain and alterations of consciousness. Migraine affects
about 12% of the general population and 2% of this population is of chronic migraine. The lifetime
prevalence of epilepsy may be as high as 4% with the adult population having a prevalence of about 1%.
Migralepsy was a first nomenclature given by William Lennox to describe a syndrome of migraine with
aura where the migraine is immediately followed by an epileptic seizure in a way that provides an
elevation to the suspicion that one triggered the other.

Sullivan-Mee,M et.al.[61] have studied migraine-related visual field loss with prolonged recovery. They
have given findings on the cases of symptomatic visual loss. Ophthalmic, medical laboratory and imaging
results did not identify and aetiology other than migraine as the cause of the vision loss. Their study
represents a specific form of complicated migraine, Hemert, V.S, et.al [62] have studied migraine
associated with gastrointestinal disorders and they have suggested that migraine may be associated with
gastrointestinal disorders. The irritable bowl syndrome, inflammatory bowl syndrome and celiac disease
are included in their studied. The patients who regular experienced gastrointestinal disorder symptoms
have a higher prevalence of headache, with a stronger association with increasing headache frequency.
Children with migraine are more likely to have experienced infantile colic compared to normal healthy
children. Several studied demonstrated significant association between migraine and celiac disease,
inflammatory bowl disease and irritable bowl syndrome.
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Nacey,T.A.[63] has studied migraine and risk of stroke in young women. The author concluded that young
women with migraine appear to be at higher risk of ischemic stroke than women without migraine. The
risk is further increased by the co existence of other established risk including hypertension, smoking, and
oral contraceptives.

Some of the author [2,64and65] have studied migraine headache pathophysiology and suggested that it
leads to a chemical change in the dorsal raphe and locus ceruleus. The dorsal raphe has projections that
terminate on cerebal arteries and after cerebral blood flow. Cranial vascular changes lead to activation of
trigeminal afferents. The dura matter and large cerebral vessels, in the anterior and middle cranial fossae
are primary innervated by branches of the ophthalmic division of the trigeminal and, in the posterior fossa,
by the upper cervical dorsal roots, physical, chemical or psychological. Migraine is a neurovascular pain
syndrome.The initial stimulus is form a trigger. Olesen,J, et.al [66]have studied Origin ofpain in migraine :
evidence for peripheral sensitization and found that the Migraine is the most common neurological
disorder, and the origin of painful impulses in the trigeminal nerve is still uncertain. Authors have
suggested that migraine can be explained to patients as a disorder of the brain, and that the headache
originates in the sensory fibres that convey pain signals from intracranial and extracranial blood vessels.

Muller,L.L. [67] has give some thought related to diagnose and management of migraine headache. He
has also advised and given some information for the management of migraine and it is a dynamic process,
because headaches inVol.ve overtime and medication tachy phylaxis may occur. It requires some change
in therapy. Pathologic finding in the neck constitute an accepted aetiology or precipitant for headache.
Osteopathic manipulative treatment may reduce pain input into the trigeminal nucleus caudalis, favorably
altering neuromuscular-autonomic regulatory mechanism to reduce discomfort from headache.

Brenner, M.et.al.[68] have studied unusual headache syndromes in children and suggested that the most
common headache syndromes diagnosed are migraine, tension type and chronic daily headache in
children has focused on these clinical entities. The authors have successfully claimed that the article is
helpful in providing an overview of some of more unusual headache syndrome in children and
adolescents.

Annequin,D et.al.[69] have studied migraine and headache in childhood and found that the diagnosis of
migraine is extensively underestimated and misdiagnosed in pediatric population. Due to adequate supply
of some specific biologic marker, specific investigation or brain imaging generally reduce these clinical
entities to a psychological illness. Authors have also suggested that daily prophylactic pharmacological
treatments may be prescribed in second line of action after the failure of non-pharmacological treatment.

We would like to provide some more informations regarding migraine problem with special references to
trace element analysis. If we maintain a proper mineral balance, this mineral balance included both micro
minerals and macro minerals is good for health. It has seen that migraine sufferers tend to not only have
mineral imbalance and deficiencies but also excess levels of different harmful elements inside their
bodies. Such type of abnormalities can lead to hormone imbalances, neurotoxicity or excruciating head
pain in the form of migraines. A human system needs just the proper and correct amount of the trace
minerals to perform necessary functions such as nutrient metabolism and enzymatic breakdown, all of
which are very critical in balancing homeostasis. If these level are very high in comparison to healthy
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people, bodily tissue can become inflamed, which results in a host of chronic disease. If our body is
deficient in a particular type of mineral. The metabolism will substitutive another type of mineral for that
function. Such type of substitution leads to suppressed metabolism ,which may result in greater amounts
of inflammation and greater fatigue, stress. We can say a greater risk of migraines.

Friedman, B.W.et.al. [70] have proposed that some macro minerals and trace elements have gained
recognition as important for the treatment and diagnosis of migraine.

Dooma, O. et.al [71] have suggested that some minerals and trace elements have started to gain
recognition as biological parameter in the pathogenesis of migraine. There is a small collection of
literature available regarding the role of trace elements in various diseases. The trace element may play
a vital role in the pathogenesis of diseases. Authors have also given some stress to their opinion that
metals may have a role in the pathogenesis of acute migraine. The trace metals deserve more and more
attention in the field due to the therapeutic values and diagnosis in the clinical trials. A relationship
between migraine and heavy metals is available in literature but the availability is very rare.

Rao A.N. [72] has given some information of trace metal and reported that several metal ions such as
sodium, potassium, magnesium, and calcium are essential to sustain biological life. There are at least six
additional metals are essential for optimal growth, development and reproduction i.e. manganese, iron,
cobalt, copper, zinc, and molybdenum. If we have an element, which is required in amounts smaller than
0.01 percent of the mass of the organism is called a trace element. The trace metals function play a role
as a catalyst for enzymatic activity in human system. However, all essential trace metals become toxic
when their concentration is in excess. This happens normally when the levels of elements exceed by 40-
200 fold those required for accurate nutritional response. In addition to the metals essential for human
life, our diet including the water we drink and the air we breathe may contain toxic metals like mercury,
lead, cadmium, chromium, silver, selenium, aluminum, arsenic and barium. These metals can causes
chronic or acute poisoning and should be eliminated as much as possible from the living environment.

The effects of trace metals on human health are complex as it is fascinating. The high concentrations may
prove toxic and the depletion in the concentrations of the essential trace elements may cause so many
metabolic instabilities due to enzyme dysfunction. Equally, industrial-based metallic contamination of the
air, soil and water supplies can have a dramatic impact on human life. There is a toxic accumulation of
these elements due to the intake of various drugs.

McCall, J.T.et.al.[73] have studied the trace elements response and reported that awareness of trace
elements play a very important role, either beneficial or harmful, in human health has increased. There
are so many metabolic disorders in human are accompanied by alternations in the concentration of one
or more trace elements in some body fluids such as serum or plasma.

It has been reported in the literature that toxic metal are systematic poisons, which inhibit some
biochemical enzyme functioning, resulting in fatigue and malfunctioning of the body. These toxic metals
are non-essential elements and are known to accumulate in tissues and biological fluids, producing acute
and chronic toxicity. Depression and suicidal thoughts seem to be a natural part of heavy metal poisoning.
Mental depression has sudden onset and usually is not caused by anyone set of the circumstances. It
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seems to arrive when everything is going on smooth way. The clinical doctors, after putting their
depressed patients through so many tests, finally refer them to a psychiatrist, which only prologs their
misery. This can make them feel guilty for the feeling they cannot control.

It has been reported in the literature that the proportion of beneVol. ent trace element such as
magnesium, chromium, manganese, and zinc in our food is directly correlated to the mineral density of
the soil that it comes from [74]. The aferemented farming draw these already scarce minerals from the
soil before they can enrich the food with migraine headache-preventing properties. Consequently, even
consuming what we think are nutrient-dense foods that can leave us with nutritional deficiencies, which
are especially determined to growing children, the elderly, and people who are already sick. To prevent a
migraine headache, chronic fatigue, and the host of other maladies that accompany a deficiency of trace
minerals. Trace minerals have several applications in preventing the migraine headache, aiding muscle
activation, synthesizing protein and many other vital processes. If sparsmic vasodilation an shirking of
brain centred blood vessels occur than a person is said to be suffering from a migraine headache. As the
blood vessels expand, they trigger pain receptors in the brain, causing a migraine headache pain and the
resulting symptoms. More research is started to correlate this spontaneous vasodilation with an
imbalance in trace minerals like magnesium.

Trace elements can also target and treat the symptoms of chronic fatigue syndrome, another condition is
characterized by weakness and pain of muscles. Trace element of such as calcium and magnesium must
be in sufficient amounts to help combat these symptoms.

Pizza, V. et.al [75] have studied food intolerance in migraine and their study showed a high incidence
intolerance in migraineurs. The dietry factor, which supplied more significant results were tyramine, yeast,
solanaceae, coffee and cocoa. Experts are still trying to understand how tyramine can trigger migraines.
Authors have also explained that tyramine can cause never cells in human brain to release the chemical
norepinephrine. This compound has higher levels of tyramine in our system. If this level goes beyond a
certain limit changes in brain leads to headache. Tyramine are derivatives of amino acids called tyrosine.
Some of the tyrosine residue in foods such as cheeses or meats will naturally converted by bacteria into
tyramines. This same process also occur in human intestinal tract. If the digestion is very low that allows
bacteria which may convert tyrosine into tyramine. Authors confirmed a strong relationship between food
intolerance and migraine considering that tyramine, coffee and cocoa are very important migraine
precipitating factors.

Alan,Z.et.al.[76] have studied plasma levels of neuroexcitatory amino acids in patients with migraine or
tension headache and they have reported that the neuroexcitatory amino acid ,glutamic acid, glutamine,
glycine, cysteic acid and homocysteic were higher in migraine patients while total thiols (Cysteine\Cystine)
were lower.

Leira,R.et.al [77] have studied the diet and migraine and suggested that some foods in our diet may spark
off migraine attack in susceptible individuals. Substances in food may be the cause of modifications in
vascular tone and bring migraine on those, which are sensitive and prone. Some of the substances are
tyramine, phenylalanine, phenolic flavonoids, caffine, alcohol and food additives such as sodium nitrate,
monosodium glutamate, and aspartane. Authors have also represented that another recognized trigger
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for migraine is hypoglycemia. Such types of food are chocolate, cheese, citrus fruits, bananas, nuts, cured
meats, dairy products, cereals, beans, hot dogs, pizza, food additives, coffee, tea, cola drinks, alcoholic
drinks such as red wine, beer or whisky distilled in copper stills, all may bring on a migraine attack.

D Eufemia, P.et.al.[78] have studied erythrocyte and plasma levels of glutamate and aspartate in children
affected by migraine and reported that lower plasma glutamate and aspirate levels and significantly
erythrocyte/plasma concentrations ratios of the amino acids with respect to controls. Frythrocycle
asparate concentrations were significantly elevated in migraine compared to health controls. Authors
have also suggested that due to imbalance of the excitatory amino acid ternover in the pathogenesis of
migraine in children.

Harrington,M.G. et.al. [79] have studied cerebrospinal fluid sodium increate in migraine and found that
modestly elevated extracellular Na(+) in MH(+) may cause the neural changes that underline clinical
features of migraine.

Ozeral,E. et.al.[8] have studied of copper, zinc and manganese in nail and serum from patients with
migraine and reported that concentration of manganese in nail and serum was significantly higher in
migraine patients than those of control subjects. The concentration of zinc and copper in nail were
increased group in migraine group compared to control group. Authors have also suggested that the
antioxidant enzyme activities are not negatively affected form the changes.

Scientists of Analytical Research Laboratory [81] have reported in the literature that many headaches
when chronic are due to nutritional and biochemical imbalances in the human system. They have also
reported that nutritional causes for headaches are muscle tension, sinus congestion and infection, toxic
metals, hypertension, allergies and food sensitivities and reaction during retracing. Tension headaches
are those caused by muscle tension in the neck and back. The structural imbalance, poor posture, or stress
can precipitate the tension headache, metabolic imbalances may also play an important role. Low tissue
levels of calcium and magnesium are one cause of excessive muscles tension and muscle cramps. A strong
correlation between certain mineral imbalance and the tendency for migraine headaches has been
revealed by hair analysis. If the imbalance of metals is corrected, the headache goes down automically.
High copper levels are the most common biochemical cause of migraine headache. Copper has a
stimulating effect upon catecholamine production such as epinephrine, norepinephrine, dopamine and
serotonin. These chemical messengers and a frequently cause of arterial spasms or in other way irritate
delicate structures within the brain. The major cause of the imbalance of copper is weak adrenal glands.
The gland stimulate the liver to produce ceruloplasmin, which is the major copper binding protein. Due to
excess value of this binding protein in the human body the human system is not capable to absorb this
element. It creates so many problems. This problem occurs to a great extent before the menstrual period,
which may help at the time of month in women.

Low sodium levels are associated with low adrenal gland activity. Adrenal insufficiency is a common cause
of allergies, which may produce migraine headache. A high sodium level is associated with water retention
that in some people may cause pressure upon vessels of the brain. Iron deficiency is a frequent cause of
migraine headaches. If the levels of iron are replenished the headache disappears immediately. The higher
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concentration of iron levels is associated with headaches also lead toxicity is very common, which is
associated with migraine headaches. Lead plays a very important role in the causation of migraine
headache by interfering with Calcium, Iron, Zinc and Copper metabolism. The elevated levels of mercury
are associated with migraine because one possible reason is that a high mercury level is normally indicates
the elevation of copper levels. High cadmium level may be associated with migraine because cadmium
displaces Zinc in many sites in the human system. A deficiency of Zinc frequently allows for an excessive
build up of copper, which is notorious for causing migraine headaches. Zinc is used to maintain elasticity
of arteries.

When the oxidation rate is enhanced through nutrition and when the organs are functioning properly with
the help of nutrition diet and other means the severity of toxic headaches certainly vanish.

Monor, J.et.al. [82] have studied migraine is a food-allergic diseases. They have examined some patients
with severe migraine and the patient were taking the food, which helped to provoke migraine attack.
Authors supplied the sodium cromoglycate to the patients. Sodium cromoglycate exerted a protective
effect. This can prevent a hypersensitive mechanism as well as the symptoms of migraine. No immune
complexes were found in these patients. Authors have finally decreased that the food-allergic reaction is
the one of the primary causes of migraine.

Perkin, J.E.et.al. [83] have studied the diet and migraine and tried to give a suitable relationship between
food intake and migraine headache. Nutritional factors played a part in triggering migraine in individuals
with a predisposition of this disorder. They have also pointed out that over concern about diet must be
excluded, otherwise it becomes another stress factor.

Marcus, D.A. [84] studied managing headache during pregnancy and lactation. He had reported that
headache pattern for both primary and secondary headaches are modified in women during pregnancy.
Women who continue to suffer from migraine or other headaches during pregnancy need effective clinical
care to include appropriate diagnostic studies, counseling about expectations during pregnancy and
lactation and modification in therapeutic regimens to minimize risk to the fetus and nursing baby.

Bener, A. et.al. [85] have studied genetic and environmental factors associated with migraine in school
children. They have reported that there was a strong relationship between migraine and examinations.
The most common environmental exposure for migraine was found to be working on a computer. Loud
noise and hot climatic circumstances were also helped in increasing the frequency of migraine attack.

Miziara, L.et.al. [86] have studied menstrual headache. They have reported that most part of the
headaches began two days before the first day of menstrual flow. Nausea and vomiting were the most
frequent associated symptoms. The headaches had strong intensity in the first day of pain and reduced
gradually until the last day of pain.

Hayriye, G.et.al. [87] have studied the level of trace elements and heavy metal in patients with acute
migraine headache and reported that the levels of Cu in patients of migraine were (4.63+0.42) ug/dl and
controls were (8.90+0.73) pg/dl. The levels of Fe were estimated in patients (0.97+0.07) pg/dl and control
were (0.48+0.06) pg/dl. The levels of Mg were reported in patients as (10.98+1.09) ug/dl and in normals
were (34.51+1.99) pg/dl.The levels of Zn were calculated in migraine patients as (0.24+0.01) pg/dl while
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in normals the levels were (5.77+0.71) pg/dl. Authors have also investigated the level of Co in migraine
patients and measured as (0.83+0.08) pg/dl and (0.88+0.05) pg/dl in controls. The levels of Pb were also
calculated in migraine patients as (1.48+0.48) pg/dl and in control the level of Pb were (0.70+0.07) pg/dl.
Authors have also studied the levels of Mn in migraine patients as (2.30+0.21) pg/dl and (0.62+0.07) pg/dl
in controls. They concluded that the trace elements level disturbances might predispose patients to
migraine attack. Author also found significantly high level of Mn in migraine diseases compare to healthy
controls. The Mn facilitates the function of different types of enzyme, and is essential for normal
development and body function, Administration of an Mn was clearly indicate the reduction in migraine
attack.

2 Methodologies used in the Present Work:

2.1 Basic Theory of Flame Atomic Absorption Spectroscopy

The phenomenon of atomic absorption was first observed in 1802. Walsh proposed the atomic absorption
spectroscopy for the quantitative analysis of elements [88]. Skoog et al. [89] have supplied relevant
information about this technique in detail. Atomic absorption analysis inVol.ves 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 vapor 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 electric 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.

The absorption spectrum of the gas phase atoms is extremely narrow of the order < 102 nm. Thus the
ligand source used for absorbance measurements must be of exactly the correct wavelength and of
narrow line width for Beer’s law to remain valid. The light source used in AAS is a hollow cathode lamp in
which light is emitted from excited atom of the same element which is to be determined. This means that
the radiant energy corresponds directly to the wavelength, which is absorbable by atomized sample. This
method gives up both sensitivity and selectivity. Other elements in the sample will not generally absorb
chosen wavelength and thus, will not interfere with the measurement. Molecular species may also be
formed during the step of atomization. This can alter the spectral characteristics of the analytes metal or
can cause spectral interference at the wavelength being monitored. To reduce background interference,
the wavelength of interest is isolated by a monochromator placed between the sample and the detector.
Zeeman or D, techniques for background correction may also be used for complex matrices. We wish to
use a graphite furnace atomic absorption spectrophotometer. The ashing an atomization processes can
also be examined. We shall try to calibrate this instrument for different elements using a series of standard
solutions.
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AAS determines the presence of metal in liquid samples. It is an instrument to measure the concentration
of metals in the sample. Metals will absorb ultraviolet light in their elemental form when they are excited
by heat. Each metal has a characteristic wavelength that will be absorbed. This spectrophotometer locks
for a particular metal by focusing a beam of ultraviolet light at a specific wavelength through a flame and
into a detector. The sample of interest is aspirated into the flame. If the metal is present in the sample
will absorb some of the light, which reduces the intensity. The instrument measures the change in
intensity. The change in intensity may be converted into absorbance. If the concentration is made high,
the absorbance will also rise.

It has been established in the literature that the AAS throw light and give informations regarding the
number of gaseous metal atoms remain in the ground state normally. These ground state atoms are more
capable of absorbing 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 test used in qualitative
analysis. In the flame, the ions are reduced to gaseous metal atoms.

heated
Compound ———— > Atoms

The high temperature of the flame excites a valence electron to a higher energy orbital. The atoms then

emits energy in the form of visible light as the electron falls back into the lower energy orbital (ground
state).

Excited state

; he
Absorbed energy Emitted energy  E =

Ground state y

Figure 1: Energy diagram for the excited and emitted states

The ground state atom absorbs light of the same characteristic wavelengths as it emits when coming back
from the excited state to the ground state. The intensity of the absorbed light is proportional to the
concentration of the element in the flame. Absorbance or emission of atomic vapor can be measured.

2.2 Relationship between Absorbance and the Concentration of Atoms

Integrated absorption may be calculated by the formula, which is given below
J.kvdv = (re?/mc)f N, (1)

Here
K, is absorptioncoefficient at the frequency v
e is electronic charge
m is The mass of an electron
c is Velocity of light
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f is the oscillatory strength of the absorbing line
N, is the number of metal atoms per milliliter able to absorb the radiation

Figure 2: Graph between the absorption coefficient and frequency.

2.3 Effect of Temperature on Atomic Spectra

It has been established that the temperature changes number of atoms in ground and excited states .

Boltzmann has established a simple relation for the number of atoms as

Ny R

N, _ B ~(AE/KT) (2)

Here
N1 are the number of atoms in excited state.
N, are the number of atoms in the ground state.
K is Boltzmann constant equal to the value (1.28 x 102 j/k)

T is temperature
AE is the difference in energy between ground state and excited states.

P1 are the number of states having equal energy at energy interval E;
P, are the number of states having equal energy at energy interval E,
Detection Limit: The detection limit is the lowest concentration of an analyte that can be distinguished

with reasonable confidence from a field blank

D=Ccx3c/A (3)

Line Source Flame Monochromator —— Detector
Nebulizer Read-out

Figure 3 : Block diagram of a flame spectrophotometer
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.. Monochromator

Continuum

source
f—
=Nt

Burner compartment

HCL source

Figure 4 : Optical arrangement of atomic absorption spectrophotometer.

2.4 Mathematical and Statistical Formulation used in the Present Work

We would like to add here that simple formulae of statistics and mathematics have been used in the
present work. We used different types of mathematical and statistical software for multiple and partial
correlation coefficients in the study. We have calculated all multiple correlations with the help of
determinant theory only.

Yule’s Notation : If we consider a distribution involving ‘n’ random variables X1, Xz, Xs,........... , Xn.Then
the equation of the plane of regression of Xjon X3,Xs,........... ,Xn is given by
X, = b12.34...n X, + b13.24...n Xs o + bln.23....(n—1) X, (4)

The constants b’ in Equation (1) are determined by the principle of least squares, i.e. ,by minimizing the
sum of the squares of the residuals ,viz.,

The sum of the squares of residuals is given by

S= Z X12.23 ...... n = Z[Xl - b12.34...nX2 + b13.24...n Xyt t bln.23....(n—1) X, ]2 (5)

The summation being extended to the given values (N in number ) of the variables.

Here we make N observations on each of the variables X; on X2,Xs,........... , Xn .

The normal equations for estimating b,,,, ,and b,,, .

Using the principle of least squares, the normal equations for estimating the (n-1) ,b’s are :

0S

6— =0= _22 X, (Xl - b12.34...n X, + b13.24...n Xyt b1n.23....(n—1) X, ) (6)
b12.34...n
oS
5b1— =0= _22 X3 ( X1 - b12.34...n Xz + b13.24...n Xs to + bln.23....(n—l) Xn ) (7)
3.24..n
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0S

8— =0= _22 Xn (Xl - b12.34...n Xz + b13.24...n X3 Font bln.23....(n—1)Xn) (8)
bln.23...(n—1)

e, D XX n=0(=23....n) (9)

which on simplification give

2
1,010, =050 10, + 0554 11530505+, + bln.23....(n—l) 00,0, (10)
2
150103 =B34 (130,05 + 055, 105"+, + bln.23....(n—l) 13,050, (11)
_ 2
10010, =005 50 1150020, + D130 15,050, + v, + b1n.23....(n—1)‘7n (12)

X, X, Xy X,
2
r,0,0, o, 0,0, ........ I,,0,0,
2
;0,05 130,0, O3 e r,,05,0,/=0 (13)
2
1,010, 1,010, I 030, .. o,
Dividing C,C,C,....... ,C, by 0,,0,,....0, respectively and R,R,....... R, by 0,,0,....0,
respectively , we get
><1 ><2 X3 xn
o, o, o Oy
, r, 1 .. s,
r. r, s .. 1

if we write

URL: http://dx.doi.org/10.14738/jbemi.34.2143



http://dx.doi.org/10.14738/jbemi.34.2143

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

1 r, r, ... I,
r-21 1 r-32 I’2n
o=, L, 1 .. [
rb r, Fs . 1

and o, is the cofactor of the element in the i row and j* column of @, we get from Eqn.[ [11]

X, X, X, X, X,
Lo, +—2o,+ 0+ 0, e+

O, 0, O, 4 O,

Equation [13] is the required equation of the plane of regression of X,on X,, X,

Equation [11] can be written as :

_ 0, Wy O, W3 O, Wy,
Xj=——=—=X,——=X;—....... -
02 0)11 63 a)ll Gn a)ll
Comparing Eqn.[ [13]with Eqn.[ [1],we get
b, __G1 Dy
2.34...n — -
o, 0,
b, __01 Wy
3.24.n — '
oy O
__ 9 wln
bln.23...(n—1) -
o, 0,
Variance of the residual
We consider here the plane of regression of Xjon X3,Xs,........... Xn

X1 = b12.34...n Xz + b13.24...n X3 T + bln.23....(n—1)xn

Since all the X;'s are measured from their respective means ,we have

E(X)=0; i=1,2,3,.....n = E(X).23.....n

n

1
2.0 E ( Xi2.n ):'2 ==2X 21.23 n
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1 1 .
= Hz X123 n K1z = HZ X1 X130 Using the property
_1
- FZ X1|:X1 Bz 0 Xy B Ky = _bln.23...(n—1).Xn:| (21)
_ 2
=07 =B, 11120105 —Bi3p 1130005 == bln.23...(n—1)r1n 0,0, (22)
2 2
Oy ~O123..n = Bioas. n112010, + D135 130005 +...+ b1n23...(n—1)r1n(710-n (23)
Eliminating the b’s in equation Eqn.[ [5] and the equations given below
2
1,010, =D, 10, + 0550 11230505+, + bln.23....(n—1) 1,,0,0, (24)
_ 2
130105 =B34 130,05 055, 105"+, + bln.23....(n—1) 13,050, (25)
2
10010, = D554 1150050, 00550 1150030, + o, + bln.23....(n—l)0n (26)
We get
2 _ o2 r r
01 =O0153.n 110010,  weeeeee 10910,
2
,0,0, Oy e %29 _ o (27)
2
r,0.0, 6,,0,0, ... o,
Dividing RiRy,....... ,Raby oy, 0, ,......, 0, respectively and also C,,C,,C,,...... ,C, by 0,0,,03,.0..., O,
respectively , we get
2
O3,
1-—=2 1, ... I,
0
r, 1 ... r,,|=0 (28)
I, PR 1
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2
O103.
1 LT N,
0,
= r,+0 1 ... r,,|=0 (29)
,+0 r, ... 1
2
O123.
1 nn ... .| n- 2 L PR .
r12 1 """ an '
=17 . . = 0 1 ... Fa|=0 (30)
r-ln r-2n """ 1 .
0 oo 1
o} 10}
= 0-—121=-0 = o, =0/— (31)
0 Wy

Coefficient of multiple correlation:

If we have a generalised case of multiple data then the multiple correlation coefficient of X1,X3,X3,....., Xn
is denoted by

R1.23...n is the correlation coefficient between X; and e123..n =X —X1.23..n
So that

_ COV(X1’e1.23...n) (32)

Ri2s.n \/V (Xl)V (91_23...n )

1 1
COV( X1 e1.23...n) = Wz Xi€ o3 o= WZ Xy ( Xi=Xisn )

1 1
=WZ X12 _WZ x1)(1.23...n

1 1
=WZ X! _ﬁz X*128.0 =01 =01y (33)

1
WZ ez1.23...n =

1

\% (el.23...n) = WZ Xl ( X1 - Xl.23...n )2

1
= Wz( Xl2 + X1~ 2X1Xl.23...n)

1 1
= szlz +Wx12.23

1
n_ ZWZ X1X1.23...n
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1 1
= WZ xl2 +WX12.23

1
n_ ZWZ X12.23..n

_ 2 2
= 01 =031

)%

2 2 2 2 2
Oy =030 _ (O-l 01 =O0123..n

I:\>1.23...n =

2 2 2 2
\/0'1 01 =013 !

2

Rizs.n = 1= Jl.ZS;..n = 1_2 (34)
0 Wy

We have used these statistical parameters for seven trace elements for the first time in the present

work .We are able to show the effect of the trace elements altogether. We have also measured the

correlation of the one fixed element and found the correlation with all six elements in the patients of

migraine disease and compared the observed data with healthy persons in the present work . We have

used the theory of ‘Yule’ for different types of correlations [90] .

3 Materials and Methods
Blood sample of Migraine patients along with normal healthy control were collected from the
Department 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 anti-coagulant. The test tube was kept for 45 minutes at room temperature (22 + 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 Migraine
patients were carried out on atomic absorption spectrophotometer Model No. AA- 6300 of Shimadzu
Japan, at Deptt. of Environmental study University of Delhi 110007.

4 Results

We have measured the values of trace elements such as Cu, Fe, Zn, Na, K, Ca, Mg in Migraine patients
and healthy normal control given in Table No.1. along with the latest availability of the literature.

Table 1. Compared Result along with work carried out by researchers on different mode of analysis us in
different types of samples and diseases.

S. No. Element Type of sample Mean +S.D. Disease Reference

1. Calcium Serum (9.0 = 0) mg/100 ml Epileptic John, H. et. al. [91]

2. Calcium Serum (10.47 £ 1.16) pg/dl Epileptic Prasad, R. et. al. [92]
3. Calcium Serum (10.76 £ 3.29) pg/dl Controls Prasad, R. et. al. [92]
4, Calcium Hair (906 + 796) ug/g Controls Lech, T. et. al. [93]

5. Calcium Hair (520 436) ug/g Neurological Lech, T. et. al. [93]

disorders
6. Calcium Hair (960 % 419) ug/g Controls Avci et. al. [94]
7. Calcium Hair (1162 % 533) ug/g Controls Avci et. al. [94]
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8. Calcium Hair (947 % 850) ug/g Epileptic Avci et. al. [94]

9. Calcium Hair (1143 % 437) ug/g Epileptic Avci et. al. [94]

10. Calcium CSF (6.47 £ 0.87) pg/dl Controls Prasad, R. et. al. [92]

11. Calcium CSF (5.85 £ 2.49) pg/dl Epilepsy Prasad, R. et. al. [92]

12. Calcium Serum (2.46 £ 0.09) pg/dl Controls Barlow, P. J. et. al. [95]

13. Calcium Serum (2.41 % 0.08) pg/dl Hyperactive Barlow, P. J. et. al. [95]
children

14. Calcium Hair (430 % 200) pg/g Hyperactive Barlow, P. J. et. al. [95]
children

15. Calcium Hair (694 % 349) ug/g Controls Barlow, P. J. et. al. [95]

16. Copper Serum (38.119 % 2.68)ug/dl Birth Asphyxia Khanna R. S. et. al. [96]

17. Copper Serum (29.677 + 1.611)pg/d! Controls Khanna R. S. et. al. [96]

18. Copper Serum (2.328 = 0) mg/I Smokers Adnan, M. et. al. [97]

19. Copper Serum (11.28 £ 0) umol Neurotoxic Guidotti, T. L. et. al. [98]

20. Copper Serum (112.9 £ 41.88)ug/dl Epileptic Prasad, R. et. al. [92]

21. Copper Serum (66.46 + 9.76)ug/dl Controls Prasad, R. et. al. [92]

22. Copper Serum (111.22 £ 13.06) mg/I Controls Denitz, T. et. al. [99]

23. Copper Serum (112.65 £ 9.33) mg/I Controls Denitz, T. et. al. [99]

24, Copper Serum (114.55 % 7.38) mg/I Epileptic Denitz, T. et. al. [98]

25. Copper Serum (111.45 £ 5.97) mg/I Epileptic Denitz, T. et. al. [99]

26. Copper Serum (0.86 + 0.24) mg/! Controls Soylak, M. et. al. [100]

27. Copper Hair (19 % 7) ug/g Controls Avci et. al. [94]

28. Copper Hair (16  8) ug/g Controls Avci et. al. [94]

29. Copper Hair (14 £ 9) ug/g Epileptic Avci et. al. [94]

30. Copper Hair (10 £ 2) ug/g Epileptic Avci et. al. [94]

31. Copper Serum (97.9 & 0) ug/100ml Controls Delvis, H. T. et. al. [101]

32. Copper Serum (102.2 £ 0) pg/100ml Neurological Delvis, H. T. et. al. [101]
disorders

33. Copper Serum (44 £ 24) mg/dl Controls Kumar, S. et. al. [102]

34, Copper Serum (30 & 17) mg/dl GMF Kumar, S. et. al. [102]

35. Copper Serum (18 = 3) mg/dl Epilepsy Smith and Bone [102]

36. Copper Serum (18 = 6) mg/dl Controls Smith and Bone [102]

37. Copper CSF (43.34 £ 19.32) pg/dl Controls Prasad, R. et. al. [91]

38. Copper CSF (36.69 + 24.89) pg/dl Epilepsy Prasad, R. et. al. [91]

39. Copper Serum (82.2 % 16.64) pg/dl Epilepsy Kaji, H. et. al. [103]

40. Copper Serum (97.3 £ 23.0) pg/dl Controls Kaji, H. et. al. [103]

41. Copper Hair (38.2 £ 20.5) ug/g Hyperactive Barlow, P. J. et. al. [94]
children

42, Copper Hair (47.8 = 31.7) ug/g Controls Barlow, P. J. et. al. [94]

43, Iron Serum (108.636 & 13.03)ug/d! Birth Asphyxia Khanna R. S. et. al. [95]

44, Iron Serum (91.469 % 2.42)pg/dl Controls Khanna R. S. et. al. [95]

45, Iron Hair (9£2) ug/g Controls Avci et. al. [93]

46. Iron Hair (15 £ 9) ug/g Controls Avci et. al. [93]

47. Iron Hair (61 4) ug/g Epileptic Avci et. al. [93]

48. Iron Hair (7% 5) ug/g Epileptic Avci et. al. [93]

49, Iron Serum (386.0 £ 0) ug/100ml Controls Delves, H. T. et al. [100]

50. Iron Serum (373.4 £ 0) pg/100ml Neurological Delves, H. T. et al. [100]
disorders

51. Iron Serum (20 £ 8) mg/dl Controls Kumar, S. et al.[101]

52. Iron Serum (29 £ 15) mg/dl GMF Kumar, S. et al.[101]
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53. Iron Hair (8.813.0) ng/g Hyperactive Barlow, P. J. et al. [94]
children
54. Iron Hair (15.7 £ 10.6) pg/g Controls Barlow, P. J. et al. [94]
55. Magnesium Serum (0.87 £ 0.34) pg/dl Epileptic Prasad, R. et. al. [91]
56. Magnesium Serum (0.93 £ 0.18) pg/dl Controls Prasad, R. et. al. [91]
57. Magnesium Serum (24.13 £ 0.81) mg/I Epileptic Denitz, T. et. al. [98]
58. Magnesium Serum (19.44 % 0.53) mg/I Epileptic Denitz, T. et. al. [98]
59. Magnesium Serum (24.33 % 2.74) mg/| Controls Denitz, T. et. al. [98]
60. Magnesium Serum (19.50 % 0.64) mg/! Controls Denitz, T. et. al. [98]
61. Magnesium Hair (40.5 £ 32.9) ug/g Controls Lech, T. et. al. [92]
62. Magnesium Hair (29.3 % 25.3) ug/g Neurological Lech, T. et. al. [92]
disorders
63. Magnesium Hair (259 + 76) ug/g Controls Avci et. al. [93]
64. Magnesium Hair (505 £ 219) ug/g Controls Avci et. al. [93]
65. Magnesium Hair (329 & 285) ug/g Epileptic Avci et. al. [93]
66. Magnesium Hair (444 £ 203) ug/g Epileptic Avci et. al. [93]
67. Magnesium CSF (1.31 % 0.18) pg/dl Controls Prasad, R. et. al. [92]
68. Magnesium CSF (1.03 £ 0.58) pg/dl Epilepsy Prasad, R. et. al. [92]
69. Magnesium Serum (0.80 = 0.04) umol/I Controls Smith and Bone [103]
70. Magnesium Serum (0.80 =+ 0.06) pmol/I Epilepsy Smith and Bone [103]
71. Magnesium Hair (53.9+ 36.9) pg/g Hyperactive Barlow, P. J. et. al. [95]
children
72. Magnesium Hair (67.5+ 47.4) ug/g Controls Barlow, P. J. et. al. [95]
73. Zinc Serum (99.523 * 7.44)ug/dI Birth Asphyxia Khanna R. S. et. al. [96]
74. Zinc Serum (91.497 £ 2.44)pg/dI Controls Khanna R. S. et. al. [96]
75. Zinc Serum (3.214 £ 0) mg/I Smokers Adnan, M. et. al. [97]
76. Zinc Serum (8.20 = 0) umol Neurotoxic Guidotti, T. L. et. al. [98]
77. Zinc Serum (64.82 & 18.44)ug/dl Epileptic Prasad, R. et. al. [92]
78. Zinc Serum (99.0 % 8.0) mg/I Controls Denitz, T. et. al. [99]
79. Zinc Serum (85.90 & 2.79) mg/I Controls Denitz, T. et. al. [99]
80. Zinc Serum (56.65 * 4.62) mg/I Epileptic Denitz, T. et. al. [99]
81. Zinc Serum (69.75 % 3.07) mg/I Epileptic Denitz, T. et. al. [99]
82. Zinc Hair (134.0+9.41) pg/g Controls Denitz, T. et. al. [99]
83. Zinc Hair (136.59 * 8.56) ug/g Controls Denitz, T. et. al. [99]
84. Zinc Hair (130.5+ 7.9) ug/g Epileptic Denitz, T. et. al. [99]
85. Zinc Hair (134.0+7.1) ug/g Epileptic Denitz, T. et. al. [99]
86. Zinc Serum (0.54 £ 0.21) mg/I Controls Soylak, M. et. al. [100]
87. Zinc Hair (200 + 61) ug/g Controls Avci et. al. [94]
88. Zinc Hair (218 + 87) ug/g Controls Avci et. al. [94]
89. Zinc Hair (211 = 63) pg/g Epileptic Avci et. al. [94]
90. Zinc Hair (218 + 127 pg/g Epileptic Avci et. al. [94]
91. Zinc Serum (510 % 0) ug/100ml Controls Delves, H. T. et. al. [101]
92. Zinc Serum (617.9 £ 0) pg/100ml Neurological Delves, H. T. et. al. [101]
disorders
93. Zinc Serum (16 & 9) mg/dl GMF Kumar, S. et. al. [102]
94, Zinc Serum (13 £ 2) mg/dl Epilepsy Smith and Bone [103]
95. Zinc Serum (14 & 2) mg/dl Controls Smith and Bone [103]
96. Zinc CSF (5.61 % 2.02) pg/dl Controls Prasad, R. et. al. [92]
97. Zinc CSF (6.64 * 4.40) pg/dl Epilepsy Prasad, R. et. al. [92]
98. Zinc Serum (83.2+ 11.8) pg/dl Hyperactive Barlow, P. J. et. al. [95]
children
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99. Zinc Serum (87.6 + 12.4) pg/dl Controls Barlow, P. J. et. al. [95]
100. Zinc Hair (97.5+ 14.7) pg/g Hyperactive Barlow, P. J. et. al. [95]
children
101. Zinc Hair (123.0+ 12.6) ug/g Controls Barlow, P. J. et. al. [95]
102. Zinc Serum (1.6875 + 1.8156) mg/I Epilepsy 4.1.1.1.1.1 Kumar,
S. et.al.
[105]

103. Zinc Serum (1.0267 £ 0.6347) mg/I Control Kumar,S. et.al. [105]
104. Calcium Serum (4.0285 % 1.0521) ml/!I Epilepsy Kumar S. et.al. [105]
105. Calcium Serum (0.0483 £ 0.0284) ml/! Controls Kumar,S. et.al. [105]
106. Copper Serum (0.1767 & 0.1087) mg/I Epilepsy Kumar,S. et.al. [105]
107. Copper Serum (0.1329 £ 0.0380) mg/I Control Kumar,S. et.al. [105]
108. Iron Serum (1.8483 £ 1.8079) mg/I Epilepsy Kumar,S. et.al. [105]
109. Iron Serum (1.1826 £ 1.7671) mg/I Control Kumar,S. et.al. [105]
110. Magnesium Serum (4.7017 £ 0.9548) mg/I Epilepsy Kumar,S. et.al. [105]
111. Magnesium Serum (0.1098 £ 0.0310) mg/I Control Kumar,S. et.al. [105]
112. Potassium Serum (0.1572 £ 0.0098) mg/I Epilepsy Kumar,S. et.al. [105]
113. Potassium Serum (0.1443 £ 0.0043) mg/I Control Kumar,S. et.al. [105]
114. Sodium Serum (3.2271 £ 0.0956) mg/I Epilepsy Kumar,S. et.al. [105]
115. Sodium Serum (3.1203 £ 0.0708) mg/I Control Kumar,S. et.al. [105]
116 Zinc Serum (0.340 + 0.1664) mg/| AD Kumar, S. et.al. [106]
117 Zinc Serum (1.0670 + 0.6218) mg/| Control Kumar, S. et.al. [106]
118 Calcium Serum (3.1975 + 0.7528) ml/| AD Kumar, S. et.al. [106]
119 Calcium Serum (4.8066 + 1.0928) ml/I Controls Kumar, S. et.al. [106]
120 Copper Serum (0.7687 + 1.2427) mg/| AD Kumar, S. et.al. [106]
121 Copper Serum (0.1402 + 0.0430) mg/| Control Kumar, S. et.al. [106]
122 Iron Serum (6.9145 T 3.0433) mg/| AD Kumar, S. et.al. [106]
123 Iron Serum (1.122 + 1.6767) mg/| Control Kumar, S. et.al. [106]
124 Magnesium Serum (0.886 + 0.3831) mg/| AD Kumar, S. et.al. [106]
125 Magnesium Serum (4.440 + 1.6478) mg/| Control Kumar, S. et.al. [106]
126 Potassium Serum (0.1846 + 0.319) mg/| AD Kumar, S. et.al. [106]
127 Potassium Serum (0.1385 + 0.0083) mg/| Control Kumar, S. et.al. [106]
128 Sodium Serum (3.1768 + 0.164) mg/| AD Kumar, S. et.al. [106]
129 Sodium Serum (3.1441 + 0.0982) mg/| Control Kumar, S. et.al. [106]
130 Aluminum Serum (0.7082 + 1.3450) mg/| AD Kumar, S. et.al. [106]
131 Aluminum Serum 45880 + 0.9235) mg/| Control Kumar, S. et.al. [106]
132 Zinc Serum (0.325 % 0.155) mg/I DMD Kumar, S. et.al. [107]
133 Zinc Serum (1.072 £ 0.616) mg/I Control Kumar, S. et.al. [107]
134 Calcium Serum (0.154 £ 0.032) ml/I DMD Kumar, S. et.al. [107]
135 Calcium Serum (0.044 £ 0.027) ml/| Controls Kumar, S. et.al. [107]
136 Copper Serum (2.485 % 1.668) mg/! DMD Kumar, S. et.al. [107]
137 Copper Serum (0.139 & 0.042) mg/! Control Kumar, S. et.al. [107]
138 Iron Serum (11.086 £ 6.628) mg/I DMD Kumar, S. et.al. [107]
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139 Iron Serum (1.122 £ 1.177) mg/| Control Kumar, S. et.al. [107]
140 Magnesium Serum (1.243 £ 0.371) mg/I DMD Kumar, S. et.al. [107]
141 Magnesium Serum (0.109 £ 0.0309) mg/I Control Kumar, S. et.al. [107]
142 Potassium Serum (0.2097 £ 0.0310) mg/! DMD Kumar, S. et.al. [107]
143 Potassium Serum (0.1371 £ 0.0068) mg/! Control Kumar, S. et.al. [107]
144 Sodium Serum (3.359 £ 0.242) mg/I DMD Kumar, S. et.al. [107]
145 Sodium Serum (3.1096 £ 0.0931) mg/! Control Kumar, S. et.al. [107]
146 Selenium Serum (0.1395 £ 0.0931) mg/! DMD Kumar, S. et.al. [107]
147 Selenium Serum (0.198 & 0.119) mg/! Control Kumar, S. et.al. [107]
148 Cadmium Serum (0.36 £ (.38) ug/dl Migraine Hayriye,G. et.al.[ 87]
149 Cadmium Serum (0.09 O,14)Hg/d| Control Hayriye G. et.al.[ 87]
150 Cobalt Serum (0.83 + 0.0S)Hg/dl Migraine Hayriye G. et.al.[ 87]
151 Cobalt Serum (0.880.05 = ) pg/dl Control Hayriye G. et.al.[ 87]
152 Iron Serum (0.97 + 0.07)H€/d| Migraine Hayriye G. et.al.[ 87]
153 Iron Serum (0.48 + 0.06)H€/d| Control Hayriye G. et.al.[ 87]
154 Magnesium Serum (10.58 + 1_09)Hg/d| Migraine Hayriye G. et.al.[ 87]
155 Magnesium Serum (34.51 + 1_99)Hg/d| Control Hayriye G. et.al.[ 87]
156 Mangnese Serum (2.30 + O.21)Hg/d| Migraine Hayriye G. et.al.[ 87]
157 Mangnese Serum (0.62 + 0.07)H€/d| Control Hayriye G. et.al.[ 87]
158 Lead Serum (1.48 + .O48)H€/d| Migraine Hayriye G. et.al.[ 87]
159 Lead Serum (0.70 + 0.07)H€/d| Control Hayriye G. et.al.[ 87]
160 Zinc Serum (0.24 + 0.0l)llg/dl Migraine Hayriye G. et.al.[ 87]
161 Zinc Serum (5.77 + O,71)Hg/d| Control Hayriye G. et.al.[ 87]
162 Copper Serum (0.88 + 0.0S)Hg/dl Control Hayriye G. et.al.[ 87]
163 Copper Serum (0.83 + O.OS)Hg/C” Migraine Hayriye G. et.al.[ 87]
164 Zinc Serum (1.703 + 1.841)mg/! Migraine Present work
165 Zinc Serum (1.0266 £ 0.63)mg/I Control Present work
166 Calcium Serum (2.776 £ 0.675)ml/I Migraine Present work
167 Calcium Serum (3.3866 * 1.079)ml/! Controls Present work
168 Copper Serum (0.184 % 0.11739)mg/! Migraine Present work
169 Copper Serum (0.132 £ 0.038)mg/! Control Present work
170 Iron Serum (1.548 &+ 1.79)mg/! Migraine Present work
171 Iron Serum (1.182 £ 1.76)mg/! Control Present work
172 Magnesium Serum (0.63 % 0.227)mg/| Migraine Present work
173 Magnesium Serum (0.6566 £ 0.120) mg/I Control Present work
174 Potassium Serum (4.139 + 0.45)mg/! Migraine Present work
175 Potassium Serum (3.69 £ 0.1087)mg/! Control Present work
176 Sodium Serum (141.44 £ 3.13) mg/I Migraine Present work
177 Sodium Serum (135.86 & 3.013)mg/I Control Present work

Determinant was formulated and used for calculation in case of healthy persons
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1 0.1817 -0.3574 -0.0733 -0.4815 -0.1028 -0.076
0.1817 1 0.5037  0.6257 0.2237 0.2928 —-0.4297
-0.3374  0.5037 1 0.0368 0.0997 0.2433  0.0325

) = =0.04362
control -0.0733 06257 0.368 1 03355 0.2623 —0.3706
-0.4815 0.2237 0.0997 0.3355 1 -0.1591 -0.353
-0.1023 02928 0.2433 02623 -0.1591 1 01699
-0.076 -0.4297 0.0325 -0.3706 -0.353 0.1699 1
Determinant was formulated and used for calculation in case of migraine patients
1 05272 -04207 -0.0349 -0.443 -0.0518 -0.0296
05272 1 -05233 02428 04327 01453 -0.0675
_ -0.4207 -05233 1 02981 -02713 01938 02032 .
“migraine -0.0349 02428 02981 1  -02184 02784 -0.2593
-0.443 04327 -02713 -02184 1 00255 —0.02
-0.0518 0.1453 -0.1938 02784 0.0255 1 05818
-0.0296 -0.0675 -0.2032 -0.2593 -002 0.5818 1

Regression equations for seven elements are given in Table No.2 and Table No.3 for normal persons and
migraine patients .

Table 2: Regression Equations for Seven Trace Elements for Normal Persons

S.N. Regression Equations for Seven Trace Elements for Normal Persons

1 Zn =17.6868458 Cu - 4.006586731 Mg - 2.686181857-10! Ca—1.755239143-10 Fe - 4.273059652-10 Na +
5.668386721-10 K + 6.139472526

2 Cu=1.943791627-10* Mg + 1.630552093-102 Ca + 4.767752251-103 Fe + 1.80533303-103 Na-
6.44509972-102 K + 3.180930383-102 Zn- 9.578515507-102

3 Mg =-6.103388249-102 Ca - 1.777489228-102 Fe - 3.754961894-103 Na + 2.110589828-101K -
1.339114367-10! Zn+ 3.612343601 Cu+ 2.734107721-101

4 Ca =-5.472785084-107 Fe + 9.431354941-10°3 Na + 5.703050434-10* K - 9.447325736-10* Zn+ 31.88631863
Cu-6.422459204Mg + 1.017734022

5 Fe =-1.767724672-10t Na - 1.217790474 K - 2.288478083 Zn + 34.56371115 Cu —
6.933848021 Mg - 0.202882869 xs + 32.69148313

6 Na=8.512985018 K- 2.385506318 Zn +56.03961831 Cu-6.271970809 Mg+1.497070411-10* Ca -
7.569126732-10°! Fe + 103.9595496

7 K =3.736355861:102 Zn - 2.362188915 Cu + 0.416245432 Mg + 1.06886411-10 Ca - 6.156740816-10°3 Fe +

1.005145689-102 Na + 2.297548065
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Table 3: Regression Equations for Seven Trace Elements for Migraine Patients

S.N. Regression Equations for Seven Trace Elements for Migraine Patients

1 Zn=17.6868458 Cu - 4.006586731 Mg - 2.686181857-10! Ca—1.755239143-10 Fe -4.273059652-10°
2Na +5.668386721-10 K + 6.139472526

2 Cu=1.943791627-10' Mg +1.630552093-102 Ca +4.767752251-103 Fe +1.80533303-10°3 Na-
6.44509972-102 K + 3.180930383:102 Zn- 9.578515507-10°2

3 Mg=-6.103388249-102 Ca -1.777489228-10 Fe -3.754961894-103 Na + 2.110589828-101 K -
1.339114367-10" Zn+ 3.612343601 Cu+ 2.734107721-10*

4 Ca =-5.472785084-102 Fe + 9.431354941-10 Na + 5.703050434-101 K —
9.447325736-10! Zn+ 31.88631863 Cu - 6.422459204Mg + 1.017734022

5 Fe =-1.767724672-10" Na - 1.217790474 K - 2.288478083 Zn + 34.56371115 Cu - 6.933848021 Mg -
0.202882869 xs + 32.69148313

6 Na= 8.512985018 K - 2.385506318 Zn + 56.03961831 Cu - 6.271970809 Mg+ 1.497070411-10 Ca -
7.569126732-10 Fe + 103.9595496

7 K =3.736355861-1027Zn - 2.362188915 Cu + 0.416245432 Mg + 1.06886411-102%Ca-
6.156740816-10° Fe + 1.005145689-102 Na + 2.297548065

We have also calculated Regression coefficients in the present work and given in Table No. 4.

Table 4. Regression Coefficients for Seven Elements in Migriane Patients and Control .

S.n. Formula Migraine Control
1 b __ 0, D -4.9500 -17.5353
ZnCu.MgCaFeNaK o, @,
2 b __ 0, P -2.2462 -3.98736
ZnMg.CaFeNaKCu — 5 ¢,
3 ] B -0.8072 2.6577
Zn.CaCuMgFeNaK ~ ‘G_AXQ,_M
4 ] e 0.2439 -0.1739
ZnFe.CuMgCaNaK —‘QSXQT“
5 ] e -0.11495 0.4222
ZnNa.CuMgCaFeK —‘OTGXQT“
6 ] o, O, 0.12793 -05690406
ZnK.CuMgCaFeNa =~ 5 ™,

We have also calculated standard deviations for seven elements of control and migraine patients and are
given in TableNo.5
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Table5: Square of Standard Deviations for Migraine Patients and Control of Seven Elements

Square of Standard Square of Standard Migraine Control
Deviations In‘Q’
Deviations
2 , @ 5.226685 X107 1.0695x10°°
o Zn.CuMgCaFeNaK Oz o
2 , O 8.887 x10™ 2.69 x10”
o Cu.MgCaFeNaKzZn Ocu™—
Wy,
2 , @ 2.3162 x10* 1.762 x10™
o Mg.CaFeNaKZnCu Omg —
Ws3
2 , @ 8.35641 X107 1.106 x10°®
oCa.FeNaKzZnCuMg Oca™—
Wyy
2 , @ 1.97002 x10° 6.8487 x10°
o Fe.NaKZnCuMgCa Ope——
Wss
2 , @ 3.7253 x107° 1.5529 x10*
o Na.KZnCuMgCaFe Ona™ —
Weg
2 ) @ 9.469 x10° 5.895 x10%
o K.ZnCuMgCaFeNa Ok o
77

We have calculated correlation coefficients between two elements for migraine patients and control
persons and are given in TableNo.6. This table is the base of further calculations .

Table 6: Correlation Coefficients Between Two Elements for Migraine Patients and Control Persons.

S.N. | Correlation Value of the Value of the
Coefficient | Correlation in Correlation
Migraine in Control

1 0.5272 0.1817
I zncu

2 -0.4207 -0.3374
I znmg

-0.0349 -0.0733
I znca

4 0.443 -0.4815
I znFe

5 0.0518 -0.1028
I zoNa

6 -0.0296 -0.076
I znk

7 0.5272 0.1817
I cuzn

8 -0.5233 0.5037
I cumg

9 0.2428 0.6257
I cuca
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10 0.4327 0.2237
I'cure

11 0.1453 0.2928
I cuNa

12 -0.0675 -0.4297
I cuk

13 -0.4207 -0.3374
I Mgzn

14 -0.5233 0.5037
I Mgcu

15 0.2981 0.0368
I Mgca

16 -0.2713 -0.0997
I' MgFe

17 -0.1938 0.2433
I MgNa

18 -0.2032 0.0325
I Mgk

19 -0.0349 -0.0733
I'cazn

20 0.2428 0.6257
I cacu

21 0.298 0.0368
rCaMg

22 -0.2184 0.3335
I'caFe

23 0.2784 0.2623
I caNa

24 0.443 -0.4815
I Fezn

25 0.4327 0.2237
I Fecu

26 -0.2713 0.0997
I Femg

27 -0.2184 0.3335
I Feca

28 0.0255 -0.1591
I FeNa

29 -0.02 -0.353
I’ Fek

30 0.0518 -0.1028
I Nazn

31 0.1453 0.2928
I' Nacu

32 -0.1938 0.2433
I NaMmg

33 0.2784 0.2623
I Naca

34 r 0.0255 -0.1591
NaFe

35 r 0.5818 0.1699
NaK

36 -0.0296 -0.076
I kzn

37 -0.0675 -0.4297
I'kcu

38 -0.2032 0.0325
I kMg

39 -0.2593 -0.3706
I kca

40 -0.02 -0.353
I KFe
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41 0.5818 0.1699
I KNa

42 I znzn 1 1

43 I' cucu 1 1

44 1 1
I MgMg

45 I caca 1 1

46 I Fore 1 1

47 [ NaNa 1 1

48 1 1
I kK

We have also calculated the different types of cofactors for the making of a determinant form migraine
patients and control persons and are given in TableNo.7

Table.7: Different Cofactors of the Correlations Migraine Patients and Control Persons

S.N. | PARAMETER MIGRAINE CONTROL
1 w 0.0795 0.004362
2 3 0.1222732 0.161866
3 D 0.20931 -0.234366
4 s 0.17764 0.3563
5 O 0.38366 0.45910
6 WDss 0.12959 0.19886
7 D 0.20907 0.257872
8 O 0.17700 0.08683
9 D 0.03866 0.171519
10 D15 0.034086 0.122937
11 ny 0.01225 -0.07368
12 Wi -0.029155 0.07898
13 D15 -0.002400 -0.03287
14 O 0.00384 -0.015790

We have finally calculated the multiple correlation coefficients for seven elements in migraine patients
and control persons and are given in TableNo.8.
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Table.8: Multiple Correlation Coefficients of Seven Trace Elements for Migraine Patients and Control Persons.

S.N. PARAMETER MIGRAINE CONTROL
1 RZn.CuMg CaFeNaK 0.5935 0.8547033
2 RCu.l\/Ig CaFeNaKZn 0.7873 1.089115
3 R 0.7432 0.9367899

Mg.CaFeNaKzZnCu
4 0.89038 0.951308
Rca.FeNakznCuMg
5 | R 0.621712 0.8835
Fe.NaKZnCuMgCa
6 | Ryakzn CuMgCaFe 0.7872385 0.9115077
7 RK.ZnCuMgCaFeNa 0.7421 0.7087

We have also applied Student ‘t’ test and Fisher ‘z’ test and measured the ‘p’ value and ‘t’ value to test
the level of significance of the data for seven trace elements and are given in Table No.9and Table no.10

Table.9: ‘ p’ Value Table for Testing the Data At Level of Significance

S.N | Element P value Two tailed or Significant or not significant
one tailed at p<0.05
1 zn 0.15098 one tailed not significant at p <0.05
2 Cu 0.107407 one tailed not significant at p <0.05
3 Mg 0.374551 one tailed not significant at p <0.05
4 Ca 0.050301 one tailed not significant at p <0.05
5 Fe 0.486504 one tailed not significant at p <0.05
6 Na 0.000153 one tailed significant at p<0.05
7 K 0.004163 one tailed significant at p<0.05
Table 10: ‘t’ Value Table for Testing the Data At Level of Significance
S.N | Element t value Two tailed or Significant or not significant
one tailed at p<0.05
1 n 0.1057046 one tailed not significant at p <0.05
2 Cu 1.277297 one tailed not significant at p <0.05
3 Mg 0.323862 one tailed not significant at p <0.05
4 Ca 1.713975 one tailed not significant at p <0.05
5 Fe 0.486504 one tailed not significant at p <0.05
6 Na 4.278335 one tailed significant at p<0.05
7 K 2.89825 one tailed significant at p<0.05

In the present work we have used technique of spectroscopy to the study Migraine. The results are very
.On
the basis of trace elemental analysis it may be helpful to reduce the higher levels of the certain trace

helpful to the clinicians and scientists to maintain the levels of different types of trace elements

elements in a particular level , which are  recommendations by the world health organization. We have
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also applied the statistical analysis to check the feasibility of the data with the application of theory of
statistics. We have calculated multiple partial correlation coefficient in seven elements altogether in
migraine patients and compared the data with the control persons. The multiple correlations such as

R R

Zn.CuMgCaFeNaK Cu.MgCaFeNaKZn

) R
RMg.CaFeNaKZnCu Ca.FeNaKzZnCuMg ’

’

? RNa.kzncuMgcare  RK.znCuMgCaFeNa

Fe.NaKZnCuMgCa

’

RK.ZnCuMgCaFeNa

in migraine and control . The

value of is found higher in the migraine patients in comparison to healthy persons
.The other correlations were found to be lower in migraine patients .We must apply this study to maintain

the levels of the trace elements according to correlation analysis .

5 Discussion

We have studied trace elements in the present work and try to throw some light on the possibilities of
impact on human system . One of the major part of the work is still open for the clinicians to have good
knowledge of the immunomodulatory aspects of trace elements. Immunomodulatory aspects of trace
elements have also a great importance to study the effects on human system . It has been established
that trace elements as essential micronutrients play an important role in different types of physiological
processes . These are crucial for proper functioning of the immune system .The deficiency of the
elements and infectious diseases are concomitantly observed and result in complex interactions normally
. The trace elements such as selenium, zinc, copper, manganese, etc. depict the immunomodulatory
effect and thus influence susceptibility to and the course and outcome of a variety of viral infections.
Some trace elements inhibit viral replication in the host cells and therefore have antiviral activity. Many
trace elements behaves like antioxidants. The trace elements are able not only to regulate the host
immune response but also to alter the viral genome.

Studies suggest that macrominerals such as Na, Mg, K, Ca, Cl, and P—are found in very large quantities
in biological tissues and are present in inorganic compounds. All form monatomicions (Na*, Mg*, K*, Ca%,
Cl") except for phosphorus, which is found as the phosphate ion (PO,*7). The body fluids of all multicellular
organisms contain very high concentrations of these ions. Some ions (Na*, Ca?*, and CI") are located
primarily in extracellular fluids such as blood plasma, whereas K*, Mg?, and phosphate are located
primarily in intracellular fluids. Substantial amounts of energy are required to selectively transport these
ions across cell membranes.

Maintaining optimum levels of macrominerals is important because temporary changes in their
concentration within a cell affect biological functions. Nerve impulse transmission requires a sudden,
reversible increase in the amount of Na* that flows into the nerve cell. Similarly, when hormones bind to
a cell, they can cause Ca®" ions to enter that cell

The important role of trace elements has been studied and found that and we may use it to transfer
electrons in biological oxidation—-reduction reactions. Iron and copper, for example, are found in proteins
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and enzymes that participate in Ostransport, the reduction of O,, the oxidation of organic molecules, and
the conversion of atmospheric N, to NHs.

It has been established that the trace elements also act as essential structural components of biological
tissues or molecules. In many systems where trace elements do not change oxidation states or otherwise
participate directly in biochemical reactions, it is often assumed, though frequently with no direct
evidence, that the element stabilizes a particular three-dimensional structure of the biomolecule in which
it is found . Some trace elements are essential nutrients for plant growth and often also for food and feed
quality because the primary route for their intake by humans and animals is plants. These trace elements
might better be called micronutrients. Included in this group are boron, chlorine, copper, iron,
manganese, molybdenum and zinc. A problem with the term trace element is that it might suggest that,
even if an element is not essential for plants or animals, it has no adverse effect on either. But some
elements can accumulate even as traces to concentrations that are toxic to the plant or to the animal
feeding on it. Several of the trace elements are essential for human as well as animal health. However,
nutritionally important trace elements are deficient in soils in many regions of the world and the health
problems associated with an excess, deficiency, or uneven distribution of these essential trace elements
in soils are now a major public health issue in many developing countries. Therefore, the development of
“foods and animal feeds” fortified with essential nutrients is now one of the most attractive research
fields globally. In order to achieve this, knowledge of the traditional forms of agriculture, along with
conservation, greater use of native bio-geo-diversity, and genetic diversity analysis of the cultivable crops,
is a must.A number of trace elements serve as cofactors for various enzymes and in a variety of metabolic
functions. Trace elements accumulated in medicinal plants have the healing power for numerous ailments
and disorders.

Trace elements are implicated in healing function and neurochemical transmission (Zn on synaptic
transmission);Cr and Mn can be correlated with therapeutic properties against diabetic and cardiovascular
diseases. Certain transition group elements regulate hepatic synthesis of cholesterol

6 Conclusion
The developments in the field of trace elemental analysis are useful to the society and we are in a position
to keep an eye to have safe life . The elements, which are very essential to the human system may be
monitored and we can help the society . Sometimes the trace minerals are alarming elements and we
have to maintain the levels properly with the consultation of some personalities like a clinical doctor and
nutritionists may be very essential to help the society .Our study in the light of correlations between
seven elements is very authentic and may be used to keep the levels under the limits of specifications .

ACKNOWLEDGEMENET

One of the authors[S.K] is thankful to Dr. P. K. Gupta, Principal, D.A.V. (P.G.) College, Muzaffarnagar for
providing the facility of doing work and Dr. M.K .Bansal for encouraging. Dr.Reena is thankful to
Mr.Mukesh Kumar Jain ,Secretary Shri K. K. Jain College, KhataulDistt.Muzaffaranagar,India We are also

URL: http://dx.doi.org/10.14738/jbemi.34.2143


http://dx.doi.org/10.14738/jbemi.34.2143

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

thankful to Professor D. C. Jain, Head of the Department of Neurology, Safdarjang Hospital, New Delhi, for
arranging the blood samples of the diseased and healthy controls.

[1]

(6]

REFERENCES

Allen. C.M.C and Lueck,C.J.(2002): Neurological disease ,In :Davidson’s Principles and Practice of
Medicine ,Edited by Christopher, H., Edwin, R.C., Nicholas ,A.B. and Nicki , R.C., Churchill
Livingstone ,Edinburgh, London, New York ,Oxford ,Philadelphia ,St Lous, Sydney Toronto ,
pp.1103-1117.

May, A.and Goadsby, P.J. (1999): The trigeminovascular system in humans:
Pathophysiologicimplications for primary headache syndromesof the neural influences on the
cerebral circulation.Journal of Cerebral Blood Flow and Metabolism, Vol..19, pp 115-127.

Campbell, J.K. and Sakai F. (1993): Migraine: Diagnosisand differential diagnosis. In: The
Headaches, Edited byOlesen, J, Tfelt-Hansen P, Welch, K.M.A. Raven Press, New York, pp 277-
281.

Edlow, J.A. and Caplan ,L.R. (2000): Avoiding pitfallsin the diagnosis of subarachnoid
hemorrhage.New England, Journal of Medicine, Vol. 342,pp:29-36.

Smetana, G.W. (2000): The Diagnostic value ofhistorical features in primary headache
syndromes: A Comprehensive review, Archivesof Internal Medicine, Vol. 160, pp 2729-2737.

Liveing, E. (1873): Phenomena of the Paroxysm:Natural Succession; Unilateral and
BilateralCharacters; The Disorder of Sight; of TactileSensibility and Taste; of Faculty of
Speech;Psychical Phenomena; Giddiness, and Disordersof the Muscular Sense;
Headache;Nausea and Vomiting; Drowsiness; Termination. In: On Megrim, Sick-headache,
andSome Allied Disorders: a Contribution to ThePathology of Nerve-storms. London, J. and
Churchill, A., pp 63-150.

Sacks, O. (1995): Migraine aura and classical migraine.In: Migraine: Revised and Expanded.
London: Picador, pp 51-98.

Russell, M.B. and Olesen, J. A.(1996):A nosographicanalysis of the migraine aura in a general
population, Brain, Vol. 119, pp 355-361.

Russell, M.B., Rasmussen, B.K., Fenger, K. andOlesen, J. (1996): Migraine without aura and
migrainewith aura are distinct clinical entities: a studyof four hundred and eighty-four male
andfemale migraineurs from the general population, Cephalalgia, Vol. 16, pp 239-245.

COPYRIGHT® SOCIETY FOR SCIENCE AND EDUCATION UNITED KINGDOM m



Reena Mittal and Sanjeev Kumar; Trace Elemental Analysis and Some Mathematical Tools used to Study Migraine with the Help of Flame
Atomic Absorption Spectroscopic Technique. Journal of Biomedical Engineering and Medical Imaging, Volume 3, No 4, August (2016),
pp 30-70

[10] Rasmussen, B.K. and Olesen, J.(1992): Migraine withaura and migraine Withoutaura: an
epidemiological study, Cephalalgia,Vol. 12, pp 221-228.

[11] Olesen, J. (1993): Migraine with aura and itssubforms. In: The Headaches, Edited by Olesen,
J., Tfelt-Hansen, P., Welch, K.M.A , NewYork, Raven Press pp 263-275.

[12] Sacks, O. (1995): The structure of migraine. In:Migraine: Revised and Expanded, London:
Picador, pp 31.

[13] Selby, G. (1983): Migraine and its variants. Sydney:Adis Health Science Press, Vol. 33, pp 357.

[14] Blau, J.N. (1991): Migraine postdromes: Symptomsafter attacks, Cephalalgia, Vol. 11, pp 229-
231.

[15] Welch, K.M.A., D’Andrea G., Tepley, N.,Barkley, G. and Ramadan, N.M. (1990): The concept
ofmigraine as a state of central neuronal hyperexcitability,Neurologic Clinics, Vol. 8, pp 817-
828.

[16] Welch, K.M.A. (1998): Current opinion in headachepathogenesis: introduction and synthesis,
Current Opinion in Neurology, Vol. 11,pp 193-197.

[17] Ferrari, M.D. (1998): Migraine, Lancet, Vol. 351, pp 1043-1051

[18] Welch, K.M.A. (1986): Migraine: A biobehavioral disorder, Cephalalgia, Vol. 6(Suppl 4), pp 103-
110.

[19] Diener, H.C, and May, A. (1996): A Position emissiontomography studies in migraine attacks.
In:Migraine: Pharmacology and Genetics, Edited by Sandler, M., Ferrari, M.D. and Harnett, S.,
Chapman &Hall Publishers, London, pp 109-116.

[20] Weiller, C., May, A., Limmroth, V., Jliptner,M., Kaube, H., Vschauck, R., Coenen, H.H. and Dlener,
H.C. (1995): Brain stem activation in spontaneous human migraine attacks, Nature Medicine,Vol.
1, pp 658-660.

[21] Sicuteri, F. (1976): Migraine, a central biochemical dysnociception, Headache, Vol. 16, pp 145-
159.

[22] Lance, J.W. (1993): The pathophysiology of migraine.In: Wolff's Headache and Other HeadPain,
Edited by Dalesio, D.J. and Silberstein, S.D . 6™ edition, Oxford University Press, Oxford, pp 59-
95.

[23] Lance, J.W. and Goadsby, P.J. (1998): Migraine: Pathophysiology.In: Mechanisms and
Managementof Headache, 6th edition, Edited by Butterworth-Heinemann, Oxford,pp 79-115.

URL: http://dx.doi.org/10.14738/jbemi.34.2143 | 63 |



http://dx.doi.org/10.14738/jbemi.34.2143

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Aurora, S.K., Ahmad, B.K,Welch, K.M.A., Bhardhwaj, P.and Ramadan, N.M.(1998): Transcranial
magnetic stimulation confirms hyperexcitability of occipital cortex in migraine, Neurology, Vol.
50, pp 1111-1114.

Wray, S.H.(1999): The occipital cortex as a migrainegenerator. In: Educational Program Syllabus
of the American Academy of Neurology 51st Annual Meeting. Edited by Welch, K.M., The
AmericanAcademy of Neurology, Toronto, Ontario, Canada, pp 47-50.

Parent, A.(1998): Pons, In: Carpenter’s HumanNeuroanatomy. 9th edition, Williams & Wilkins,
Baltimore, pp 469-526.

Goadsby, P.J.(1997): Pathophysiology of migraine: a disease of the brain. In: Headache. Edited
by Goadsby, P.J and Silberstein, S.D. Butterwoth-Heineman, Boston: pp 5-24.

Leao, A.A.P.(1994): Spreading depression of activity in cerebral cortex, Journal of
Neurophysiology, Vol. 7, pp 379-390.

Leao, A.A.P. and Morrison, R.S. (1945): Propagation of spreading cortical depression, Journal of
Neurophysiology, Vol. 8, pp 33-45.

Lauritzen, M., Olsen, T.S., Lassen, N.A., Paulson, O.B. (1983): The role of spreading depression in
acute brain disorders, Annals of Neurology, Vol. 14, pp 569-572.

Lashley, K. (1941): Patterns of cerebral integrationindicated by the scotomas of
migraine,Archives of Neurology and Psychiatry, Vol. 46,pp 333-339.

Milner, P.M.(1958): Note on a possible correspondencebetween scotomas of migraine and
spreading depression of Leao,Electroencephalography and Clinical Neurophysiology, Vol. 10,pp
705--.

Weray, S.H., Mijovic-Prelec, D. and Kosslyn, S.M. (1995): Visual processing in migraineurs, Brain,
Vol. 118,pp 25-35.

Moskowitz, M.A.(1984): The neurobiology ofvascular head pain, Annals of Neurology, Vol. 16,
pp 157-168.

Olesen, J., Friberg, L., Skyhoj-Olsen, T., Iversen, H.K., Lassen, N.A., Andersen, A.R.and Karle ,A .
(1990): Timing and topography of cerebral blood flow, aura and headache during migraine
attacks,Annals of Neurology, Vol. 28, pp 791-798.

Moskowitz, M.A, and Macfarlane, R.(1993): Neurovascularand molecular mechanisms in
migraine headaches, Cerebrovascular and BrainMetabolism Reviews, Vol. 5, pp 159-177.

COPYRIGHT® SOCIETY FOR SCIENCE AND EDUCATION UNITED KINGDOM m



Reena Mittal and Sanjeev Kumar; Trace Elemental Analysis and Some Mathematical Tools used to Study Migraine with the Help of Flame
Atomic Absorption Spectroscopic Technique. Journal of Biomedical Engineering and Medical Imaging, Volume 3, No 4, August (2016),
pp 30-70

[37] Olesen, )., Larsen, B., Lauritzen, M. (1981): Focalhyperemia followed by spreading oligemia and
impaired rCBF activation in classic migraine, Annals of Neurology, Vol. 9, pp 344-352.

[38] Woods, R.P, lacaboni, M., Mazziotta, J.C. (1994)Brief report: bilateral spreading
cerebralhypoperfusion during spontaneous migraine headaches, New England Journal of
Medicine, Vol. 331, pp 1689-1692.

[39] Curtrer, F.M., Sorensen, A.G., Weisskoff, R.M., Ostergaard, L., Sanchez del, R.M., Lee, J.E. ,Rosen
,R.B.and Maskowitz,M.A. (1998): Perfusion-weighted imaging defectsduring spontaneous
migrainous aura, Annals of Neurology, Vol. 43, pp 25-31.

[40] Welch, K.M.A. (1993): Migraine and stroke. In:The Headaches, Edited by Olesen, J., Tfelt-
Hansen, P. andWelch, K.M,A., Raven Press New York, pp 427-436.

[41] Tietjen, G.E. (2000): The relationship of migraineand stroke, Neuroepidemiology, Vol. 19,pp 13-
19.

[42] Moskowitz, M.A., Curtrer, F.M. (1993): Sumatriptan:a receptor-targeted treatment for migraine,
Annual Review of Medicine, Vol. 44, pp 145-154.

[43] Goadsby, P.., Edvinsson, L.and Ekman, R. (1990):Vasoactive peptide release in the
extracerebralcirculation of humans during migraine headache, Annals of Neurology, Vol. 28, pp
183-187.

[44] Goadsby, P.J. and Edvinsson, L. (1993): The trigeminovascular system and migraine: Studies
characterizing cerebrovascular andneuropeptide changes seen in humans and cats, Annals of
Neurology, Vol. 33, pp 48-56.

[45] Edvinsson, L. and Goadsby, P.J. (1998): Neuropeptides in headache, European Journal of
Neurology, Vol. 5, pp 329-341.

[46] Sacks, O. (1995): The physiological organisation of migraines, In: Migraine: Revised
andExpanded, London: Picador, pp 193-204.

[47] Havanka-Kanniainen, H. (1986): Autonomic dysfunction in migraine with special reference to
cardiovascular reflexes, plasma noradrenaline levels and effects of nimodipine [Doctoral
dissertation]. Oulu: University of Oulu.

[48] Merikangas, K.R.(1996): Sources of genetic complexity of migraine, In: Migraine: Pharmacology
and genetics, Edited by Sandler, M., Ferrari, M., and Harnett, S. London: Chapman & Hall, pp
254-281.

[49] Rasmussen, B.K. (1995): Epidemiology of headache, Cephalalgia, Vol. 15, pp 15-68.
URL: http://dx.doi.org/10.14738/jbemi.34.2143 | 65 |



http://dx.doi.org/10.14738/jbemi.34.2143

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

[50] Headache Classification Committee of the International Headache Society (1998). Classification
and diagnostic criteria for headache disorders, cranial neuralgias and facial pain, Cephalalgia,
Vol. 8(Suppl 7), pp 1-96.

[51] Vahlgvist, B. (1955): Migraine in children, InternationalArchives of Allergy, Vol. 7, pp 348-355.

[52] Ad Hoc Committee on classification of headache. (1962): Classification on headache, Archives of
Neurology, Vol. 6, pp 173-176.

[53] Waters, W.E. and O’Connor, P.J. (1971): Epidemiologyof headache and migraine in women, J.
Neurosurg Psychiatry, Vol. 34, pp 148-153.

[54] Russell, M.B., Hidden, J., Sorensen, S.A. and Olesen, J. (1993): Familial occurrence of migraine
without aura and migraine with aura, Neurology, Vol. 43,pp 1369-1373.

[55] Haan, J.,, Terwindt, G.M., Ferrari, M.D. (1997): Geneticsof migraine, Neurologic Clinics, Vol. 15,
pp 43-60.

[56] Davies, N.P.and Hann, M.G. (1999): Neurological channelopathies: diagnosis and therapy in the
new millennium, Annals of Medicine, Vol. 31, pp 406-420.

[57] Sacks, O.(1993): Migraine: Revised and Expanded.London: Pan Books Limited, pp 338.

[58] Merikangas, K.R.(1996): Sources of genetic complexity of migraine. In: Migraine: Pharmacology
and genetics, Edited by Sandler, M., Ferrari, M.and Harnett, S., London, Chapman & Hall, pp 254-
281.

[59] Merikangas, K.R., Rich, N.J., Merikangas, J.R, Weissman, M.M., Kidd, K.K. (1988): Migraine and
depression: association and familial transmission, Journal of Psychiatric Research, Vol. 22, pp
119-129.

[60] Barbara, L.N. and Vijay, M.T. (2015): Migraine and Epilesy: Review of the literature, Headache,
Vol. 55, No 3, pp 359-380.

[61] Sullivan-Mee, M. And Bowman, B. (19970: Migraine related visual field loss with prolonged
recovery, Journal of the American optometric Association, Vol. 68, No 6, pp 377-88.

[62] Hemert, V.S, Breedveld, A.C., Rovers, J.M.P, Vermeidan, J.P.W., Witteman, B.J.M., Smiths, M.,
Roos, N.M.de (2014): Migraine associated with gastrointestinal disorders: Review of the
literature and clinical implications. Frontiers in Neurology, Vol. 5, pp 241-247.

[63] Nacey, T.A. (2007): Migraine and risk of stroke in young women, The internet Journal of Allied,
Health sciences and practice, Vol. 5, No 3, Article 4.

COPYRIGHT® SOCIETY FOR SCIENCE AND EDUCATION UNITED KINGDOM m



Reena Mittal and Sanjeev Kumar; Trace Elemental Analysis and Some Mathematical Tools used to Study Migraine with the Help of Flame
Atomic Absorption Spectroscopic Technique. Journal of Biomedical Engineering and Medical Imaging, Volume 3, No 4, August (2016),

pp 30-70

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

Goodsby, P.J., Zagmi, A.S. and Lambert, G.A.(1991): Neural processing of craniovascular pain: a
synthesis of the central structures inVol.ved in migraine, Headache, Vol. 31, pp 365-371.

Weiller, C., May, A., Limmorth, V., Juptner, M., Kaube, H., Schayack,R.V.,Coenen, H.H. and
Diener, H.C. (1995): Brain stem activation in spontaneous migraine attacks, Nat.Med., Vol. 1, pp
658-660

Olesen,) , Burstein,R , Ashina,M. and Tfelt-Hansen, P.(2009): Origin of pain in migraine :

evidence for peripheral sensitization, The Lancet Neurology,Vol.8,No.7,pp.679-690.

Mueller, L.L. (2007): Diagnosing and managing migraine headache, J. Am. Osteopath. Assoc. Vol.
107, No 10 suppl, pp. ES 10-6.

Bernner, M., Oakley, C, and Lewis, D.W. (2007): Unusual headache syndromes in children, Curr.
Pain. Headache. Rep. Vol. 11, No 5, pp 383-389.

Annequin, D. and Tourniaire, B. (2005): Migraine and headache in children, Arch. Pediator, Vol.
12, No 5, pp 624-629.

Friedman, B.W. and Lipton, R.B. (2011): Headache in the emergency department, Current Paid
Headache, Rep, Vol. 15, pp 1-14.

Dooma, O.and Dumma, M.M. (2002): Association of Headaches and the metals, Biological Trace.
Elem. Rev., Vol. 15, pp 1-14.

Rao, A.M. (2005): Trace Element Estimation Method &Clinical Context, Ojhas,Published
quaeterly Mangalore, South India, Vol. 4, No , pp 1-9.

McCall, J.T., Goldstein, N.P, Smith, L.H. (1971): Implication of the trace metals in human
diseases, Fed. Thoc., Vol. 30, pp 1011----. www.Wheatgrasskits.com(2012):

Trace Minerals & Help for Migraines copyright © 2012 by Living Whole Foods. Inc.

Pizza, V., Mainenti, M., lannuzzi, S., Agresta, A., Cassano, D., Colucci d"'Amato, C. And Capasso,
A.  (2013): Food Intolerance in  Migraine, Archives, Vol. 1, pp 18-
24.(http:\\pharmacologyonline.silae.it.)

Alan, Z., Coombes, N., Waring, R.H, Willians,A.S, Steventon, G.B. (1998): Plasma levels of
neuroexcitatory amino acids in patients with migraine or tension headache, J.Neurol.Sci, Vol.
156,No 1, pp 102-106.

Leira, R. and Rodriguez, R. (1996): Diet and migraine, Rev. Neurol, Vol. 24, No 129, pp 534-538.

URL: http://dx.doi.org/10.14738/jbemi.34.2143



http://dx.doi.org/10.14738/jbemi.34.2143
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
http://www.wheatgrasskits.com(2012)/

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

[78] D'Eufermia, P., Finocchirao, R., Lendvai, D., Cell, M., Viozzl, L., Troiani, P., Turi, E., and Giardini,
0. (1997): Eyrthroeyte and plasma level of Glutamate and Aspartate in children attected by
migraine. Cephalgia, Vol. 17, No 6, pp 652-657.

[79] Harrington, M.G., Fonteh, A.N., Cowan, R.P, Perrine, K., Pogoda, J.M., Biringer, R.G. and Hiihmer,
A.F. (2006): Cerebrospinal fluid sodium Increases in migraine, Headache, Vol. 46, No 7, pp 1128-
1135.

[80] Uerol, E., Ulvi, H., Ihan, N., GUlee, M., llhan, A. and Akyl, O. (2003): Determination of Copper,
Zinc and Manganese in nail and serum from patients with migraine, Trace elements and
electrolytes, Vol. 20, No 4, pp 230-233.

[81] Analytical Research Laboratory, Inc. Copyright 1991:Nutritional causes of headaches, pp:1-5.

[82] Morno, J., Carinic, C. and Brostoff, J. (1984): Migraine is a food allergic disease, Lancet, Vol. 2,
No 8405, pp 719-21.

[83] Perkin, J.E. and Hartje, J. (1983): Diet and Migraine: A review lecture, Journal of the American
dietetic Association, Vol. 83, No 4, pp 459-463.

[84] Marcus, D.A. (2008): Managing headache during pregnancy and lactation, Expert, Rev.
Neurother, Vol. 8, No 3, pp 385-395.

[85] Benert, A., Uduman, S.A., Quassimi, E.M, Khalaliy, G., Sztriha, L., Kilpelainen, H. and Obineche,
E. (2000): Genetic and environmental factors associated with migraine in school children,
Headache, Vol. 40, No 2, pp 152-157.

[86] Miziara, L., Bigal, M.E., Bordini, C.A and Speciali, J.G. (2003): Menstrual headache: semiolegical
study in 100 cases. Arg, Neuropsiquiatr, Vol. 61, No 3A, pp 596-600.

[87] Hayriye, G., Edip, G., Sev degul, K., Mehmet, A., Orthan, K. and Asdurrahman, A. (2015): The
levels of trace elements and heavy metals in patients with acute migraine headache, Journal of
Pakistan. Medical Assocation, Vol. 65, pp 694-697.

[88] Walsh, A., (1956): The application of atomic absorption spectra to chemical analysis,
Spectrochim. Acta. Vol.7, pp. 108.

[89] Skoog, D.A., Holler, F.J. and Nieman, T.A. (1998): Prinicples of instrumental analysis, 5" Edition.
; Harcourt Brace & Company, Philadelphia .pp 849.

[90] Gupta.S.C. and Kapoor,V.K.  (2013):Multiple and partial Correaltion, In  :Fundamental of
Mathematical Statistics ,Eleventh Edition, Educational Publishers, Sultan Chand & Sons,Dariya
Ganj,New Delhi.

COPYRIGHT® SOCIETY FOR SCIENCE AND EDUCATION UNITED KINGDOM m



Reena Mittal and Sanjeev Kumar; Trace Elemental Analysis and Some Mathematical Tools used to Study Migraine with the Help of Flame
Atomic Absorption Spectroscopic Technique. Journal of Biomedical Engineering and Medical Imaging, Volume 3, No 4, August (2016),
pp 30-70

[91] John, H., Maxwell, J.D., Stewart, D.A., Parsons, V., Williams, R. (1971): Altered calcium
metabolism in epileptic children on anti-convulsants, British Medical Journal, Vol. 4, pp. 202-
204.

[92] Prasad, R., Singh, A., Das, B. K., Upadhyay, R. S., Singh, T. B., Mishra, O. P. (2009): Cerebrospinal
fluid and serum zinc copper, magnesium and calcium levels in children with idiopathic seizure,
Journal of Clinical and Diagnostic Research, Vol.3, No. 6, pp. 1841-1846.

[93] Lech, T., (2001):Calcium and magnesium content in hair as a predictor of disease in children,
Trace Elements and Electrolytes, Vol.18, No. 3, pp. 112-121.

[94] Avci, H., Kizilkan, N., and Yaman, M. (2008): Comparison of trace elements concentrations in
scalp hair of epileptic and normal subjects, Trace Elements and Electrolytes, Vol.25, No. 3, pp.
147-155.

[95] Barlow, P.J., Francois, P.E., Goldberg, I.J. Richardson, I., Izmeth, M.G., Kumpeson, K., and Sykes,
P. (1986): Trace metal abnormalities in long stay hyperactive mentally handicapped children and
agitates senile dements, J Royal Soc Medicine. Vol.79, No. 10, pp. 581-583.

[96] Khanna, R. S., Kumar, R., Asthana, R. K., Negi, R., Pande, D., Kumar, A. and Khanna, H. D.
(2009):Role of trace element and antioxidants in free radical mediated injury in neonates,
MASAUM Journal of Basic and Applied Science, Vol.1, No. 3, pp. 543-547.

[97] Adnan, M., Ahmed, G., Khaled, O., Indress, A. M., Ahmed, A., Hiatham, T., Wall, H. (2010):
Simultaneous Determination of Cd, Pd, Cu Zn and Se. In Human blood of Jordanian smokers, by
ICP-OES, Biological Trace Element Research, Vol.133, No. 1, pp. 1-11.

[98] Guidotti, T. L., McNamra, J., Moses, M. S. (2008):The interpretation of trace element analysis in
body fluids, Indian Journal of Med. Res., Vol.128, pp. 524-532.

[99] Deniz, T., Ali, H. T., Saraymen, R. (2008): The effects of antiepileptic drugs on serum and hair
trace element levels, Ankara .Universitesi Tip. Fakultesi. Mecmuasi, Vol.61, No.2 , pp. 73-76.

[100] Soylak, M., Saracoglu, S., Divrikli, U., and Elci, L. (2001):Copper and zinc concentrations of serum
samples of healthy people living in Tokat, Turkey, Trace Element and Electrolytes, Vol. 18, No.1,
pp. 47-40.

[101] Delves H.T., Clayton, B. E., and Bicknel, J. (1973) : Concentration of trace metals in the blood of
children, Br. J. Prev .Soc. Med., Vol.27, pp. 100-107.

[102] Kumar, S., Bajaj, M., Jain, D.C. and Yadav, H. S. (1988) : A search for the trace elemental
deficiencies in grand mal epilepsy using atomic absorption spectrophotometric technique and

URL: http://dx.doi.org/10.14738/jbemi.34.2143 [ 69 |



http://dx.doi.org/10.14738/jbemi.34.2143

JOURNAL OF BIOMEDICAL ENGINEERING AND MEDICAL IMAGING, Volume 3, No. 4, Aug 2016

[103]

[104]

[105]

[106]

[107]

catalytic agent in the cellular enzyme reaction, Proc. World .Congress on Clinical. Nutrition,
Vol.1, pp. 115A-121A.

Smith, W. G., and Bone, I. (1982): Copper, zinc and magnesium plasma levels in epilepsy, ] Neurol
Neur Surg Psychiatry, Vol.45 ,No. 11, pp. 1072- 1073.

Kaji, M., Ito, N., Okuno, T., Momoi, T., Sasaki, H., Yamanake, C., Yorifuji, T., and Mikawa, H. (1992)
: Serum copper and zinc levels in epileptic children with valporate treatment, Epilepsia, Vol. 33,
No. 3, pp. 555-557.

Kumar, S., Kumar, V., and Jain, D. C. and Mittal . R. (2013): Trace element analysis in epileptic
children. Open.) . Appl .Sci, Vol.3,No., pp.449-476.

Kumar, S., Mittal . R. Chaudhary, S and Jain, D. C. (2014): Role of trace elements inAlzheimer’s
disease ,Open. Access.Library, Vol.1,No. e714,, pp.1-30.

Kumar, S, Mittal,R., Sweety and Jain, D. C. (2014): Role of trace elements in Duchenne Muscular
Dystrophy, Journal .of Biomedical . Engineering .Med .Imaging, Vol.1,No.5, pp.71-121.

COPYRIGHT® SOCIETY FOR SCIENCE AND EDUCATION UNITED KINGDOM



	Trace Elemental Analysis and Some Mathematical Tools used to Study Migraine with the Help of Flame Atomic Absorption Spectroscopic Technique
	ABSTRACT
	1 Introduction:
	2 Methodologies used in the Present Work:
	2.1  Basic Theory of Flame Atomic Absorption Spectroscopy
	2.2 Relationship between Absorbance and the Concentration of Atoms
	2.3 Effect of Temperature on Atomic Spectra
	2.4 Mathematical and Statistical Formulation used in the Present Work

	3 Materials and Methods
	4 Results
	4.1.1.1.1.1 Kumar, S. et.al. [105]
	4.1.2 Kumar, S. et.al. [106]
	5 Discussion
	6 Conclusion
	ACKNOWLEDGEMENET
	REFERENCES

