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= Aim of the Work

Aim of the Work

Stem cell transplantation offers an exciting new therapeutic
avenue for stroke not only to prevent damage, but also to actually
repair the injured brain. Cell transplantation has shown much
promise in experimental models of stroke. So, the aim of this
work is to review the development of stem cells therapy toward
clinical application in stroke.




= Introduction

Introduction

Stroke is a medical emergency causing permanent
neurological damage, complications, and death. It is the leading
cause of adult disability. It is the second cause of death worldwide
and may soon become the leading cause of death worldwide
(Feigin, 2005).

Stroke results from disturbance in the blood supply of the
brain and leads to rapid loss of brain functions. This due to
decrease of glucose and oxygen supply caused by thrombosis or
arterial embolism or due to hemorrhage. 87% of strokes are due to
ischemia, the remainders are due to hemorrhage (Sims and
Muyderman, 2009).

Risk factors for stroke include; hypertension, previous
stroke or transient ischemic attack, diabetes, high cholesterol,
smoking and atrial fibrillation (Donnan et al., 2008).

Advanced age is one of the most significant stroke risk
factors. 95% of strokes occur in people age 45 and older, and two-
thirds of strokes occur in those over the age of 65. Family
members may have a genetic tendency for stroke or share a
lifestyle that contributes to stroke. Men are 25% more likely to
suffer strokes than women, yet 60% of deaths from stroke occur
in women (NINDS, 1999).

Definitive therapy in ischemic strokes is aimed at removing
the blockage by breaking the clot down (thrombolysis), or by
removing it mechanically (thrombectomy). The more rapidly the
blood flow is restored to the brain, the fewer brain cells die. Other
medical therapies are aimed at minimizing clot enlargement or
preventing new clots from forming. Treatment with aspirin may
be given to prevent platelets from aggregating. Patients with
intracerebral hemorrhage require neurosurgical evaluation to
detect and treat the cause of bleeding, although many may not
need surgery (Saver, 2006).
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Once stroke-induced cell damage occurred, little can be
done to improve functional outcome, except for rehabilitation
therapy and pharmacological management of co-morbidities
(Adams et al., 2007). In an infarcted area, the ischemic core may
not respond to any pharmacological or rehabilitative intervention.
Stem cells have been proposed as a potential source of new cells
to replace those lost due to central nervous system injury
(Padma, 2009).

The future of brain repair for stroke is likely to require
some form of combination therapy designed to replace the lost
cells and supporting structure, attract new blood supply, support
and enhance intrinsic repair and plasticity mechanisms (Roitberg,
2004). Neural stem cells (NSC) transplantation strategies might
have therapeutic promise in treating stroke (Tran et al., 2010).

An increasing number of studies provide evidence that
hematopoietic stem cells, after stimulation of endogenous stem
cell pools or exogenous application (transplantation), improve the
functional outcome following ischemic brain lesions. Various
underlying mechanisms such as transdifferentiation into neural
lineages, neuroprotection through trophic support, and cell fusion
have been described (Haas et al., 2005).

The optimum strategy would probably be to combine the
transplantation of NSC close to the damaged area with
stimulation of neurogenesis from endogenous NSC (Arvidsson et
al., 2002).

Many factors may be critical for transplantation success:
the localization and extension of the infarcted area, the time
window (acute or chronic phase); the source of stem cells whether
embryonic, fetal or adult and the route of administration (local or
systemic) (Wechsler et al., 2009).

For these reasons, the prospects of repairing the neuron
system, using cell transplantation seems promising and may offer
a unigue approach for brain repair and restoration of function.
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Arterial Blood Supply of the Brain

The brain is divided into three gross anatomic segments:
the cerebrum, cerebellum, and brain stem. The cerebrum consists
of the paired cerebral hemispheres and the diencephalon, which
includes the thalamus and hypothalamus. The brain stem is made
up of the midbrain, pons and medulla oblongata. The cerebellum
Is situated posterior to the brain stem. Within the brain there are
four cavities known as ventricles: the two lateral ventricles in the
cerebral hemispheres, the third ventricle between the two thalami,
and the fourth ventricle between the brain stem and the
cerebellum. The ventricles are filled with a clear, colorless liquid
called cerebrospinal fluid (Filley, 2002).

The brain receives its arterial blood supply via two major
routes, the internal carotid arteries (ICA) and the vertebral
arteries. The latter form the unpaired basilar artery at the junction
of the medulla and the pons (Farkas and Luiten, 2001).

The carotid system is responsible for the anterior
circulation of the brain while the vertebro-basilar system forms
the posterior cerebral circulation. Obviously, the anterior and
posterior circuits are not independent of each other. They are
interconnected by communicating arteries, the anterior
communicating artery (AcoA) and the posterior communicating
arteries (PcoA) and these create the circle of Willis (CW) (Fig. 1).
CW provides potential shortcuts between the lateral as well as the
antero-posterior cerebral circulation (Farkas and Luiten, 2001).
The configuration of the CW is highly variable, with a complete
circle in fewer than 50% of individuals (Brott et al., 2011).

The potential of CW to develop collateral flow in case of
impaired afferent supply has been known since 1664 by Sir
Thomas Willis (Eastcott, 1994).




