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ABSTRACT

ABSTRACT

Background: Calcium (Ca2 ) and magnesium (Mg2 ) influence the
molecular pathways of ischemic neuronal death Intracellular Ca accumulation
leads neuronal damage by triggering the cycle of cytotoxic events. Magnesium is
an important co-factor, it inhibits the release of excitatory neurotransmitters at
the presynaptic level and blocks voltage-gated calcium channels

Purpose of study: To investigate Magnesium, Total calcium and lonized
calcium levels in serum in the early stage of ischemic stroke. To evaluate the
relationship between their serum levels and severity of neurological deficit on
admission and short-term prognosis.

Subject and Methods: This study was conducted on 50 Egyptian
ischemic stroke patients compared to 25 healthy control subjects. Patients were
subjected to clinical evaluation (history& examination). Severity of stroke was
assessed by NIHSS, Barthel Index, Oxbury scale. MRI brain was done to all
patients.

Results: There was a statistical correlation between serum magnesium
level and NIHSS and Oxbury scale on admission but not on follow up after 1
month. A significant correlation is found with changes in scores. Total and
ionized calcium serum levels are not statistically correlated with severity of
stroke.

Conclusion: A significant reduction of Mg, total and ionized calcium
levels were found among ischemic stroke patients. The decrease of the Mg
serum level during the acute phase of stroke seems to correspond with worse
neurological status. The decrease of the total and ionized calcium serum levels
during the acute phase of stroke is associated with worse outcome although this
result is not significant.

Keywords:
Ischemic stroke, serum calcium levels, serum magnesium levels, clinical
severity).
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INTRODUCTION

Stroke is a sudden and devastating illness. WHO defined stroke
as ‘rapidly developed clinical signs of focal disturbance of cerebral
function, lasting more than 24 hours or leading to death, with no
apparent cause other than vascular origin (Huang et al., 2010).

There are approximately 152,000 strokes in the UK every year
(Townsend et al., 2012). That is more than one every five minutes.
There are approximately 1.1 million stroke survivors living in the UK.
The costs of stroke are estimated to be between £3.7 billion and £8
billion. These estimated costs include direct health care costs,
productivity loses due to mortality and morbidity, and informal care
costs (Stroke Association — January 2013).

Cerebral Ischemia (stroke) is one of the foremost causes of high
morbidity and mortality for both developed and developing countries.
Cerebral ischemia impairs the normal neurological functions, which
are triggered by a complex series of biochemical and molecular
mechanism (Aggarwal et al., 2010).

In developing country, the stroke patients usually arrive to
hospital after 6 hours and then, thrombolytic therapy would not be
used and if patients arrive sooner, these drugs are expensive and
inaccessible. But neuroprotective agents such as magnesium are
accessible, cheaper and more beneficial avoiding a potentially
dangerous side effect associated with tissue plasminogen activator
(tPA) use which is cerebral hemorrhage (Mousavi et al., 2004).
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Metal ions are used in biology in many ways and are integrated
parts of numerous enzymes and proteins. They function as cofactors in
cellular and genetic signaling and, therefore, have important roles in
biochemistry ranging from essential to toxic. Perturbed homeostasis of
metal ions in stroke has been well recognized for several decades. In
cellular and biochemical responses following stroke, metal ion
imbalance in neurons is in the center of these cellular events, which is
immediate results of stroke and, in turn, leads to the over activation of
several deleterious enzymes and signaling process that impairs
neuronal function or lead to cell death (Huang et al., 2010).

The most studies and well-characterized metal ion in stroke-
associated ionic imbalance is calcium (Ca). The fluctuations of
elements homeostasis can be the reason of numerous diseases.
Magnesium ions as the essential constituents of ATP -Mg*" complex
play the key role in the metabolism of brain tissue (Kurzepa et al.,
2009).

The only currently approved medical stroke therapy, tissue
plasminogen activator (tPA), is a thrombolytic that targets the
thrombus within the blood vessel. Neuro-protective agents, another
approach to stroke treatment, have generated as much interest as
thrombolytic therapies.

Greater understanding of the pathophysiology of neuronal
damage in ischemic stroke has generated interest in neuro-protection
as a management strategy. Neuro-protection 1s an increasingly
recognized management strategy in ischemic stroke that promises to
assist clinicians in reducing stroke mortality rates and improving the
quality of life of survivors (Onwuekwe & Adikaibe, 2012).
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Neuro-protection aims to rescue ischemic tissue and improve
functional outcome by intervention on the ischemic cascade; and to
reduce the intrinsic vulnerability of brain tissue to ischemia. Cellular
neuro-protective approaches have focused mainly on blocking
excitotoxicity, that is, neuron death triggered by the excitatory
transmitter glutamate, and mediated by cytotoxic levels of calcium
influx (O'Collins et al., 2006).

The 1ideal neuroprotective agent for stroke would be
inexpensive, readily available, easy to administer and has no
significant adverse side effects (Saver & Starkman, 2011).

Magnesium may act as a neuro-protective agent in brain
ischemia via several mechanisms. It acts as an endogenous calcium
channel antagonist. It inhibits the release of excitatory
neurotransmitters such as glutamate. Magnesium antagonizes the
NMDA receptor and has a direct vascular smooth muscle relaxant
effect. The use of hyperacute magnesium therapy to provide neuro-
protection 1is still under investigation (Jaworski & Brambrink,
2011).

The questionable relationship between serum calcium,
magnesium levels and severity of ischemic cerebrovascular stroke
deserves to be objectively studied. As establishing a role for these
minerals in stroke may help in improving the sequlae of the medical
condition through using them as prognosticators of ischemic stroke.



