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Abstract

Perinatal fetal distress with subsequent hypoxic ischemic
encephalopathy is the leading cause for brain injury and mortality in neonates
worldwide. The neuron-regenerative potential of cord blood stem cells has
been proven in many experimental animal models. Hypoxia induces
mobilization and activation of hemopoietic and mesenchymal stem cells.
Umbilical cord is a rich source for mesenchymal stem cells that can be a
potential source for autologous transplantation for tissue regeneration. This
work is designed to examine the viability, cycling state and neural
transdifferentiation potential of cord blood mononuclear cells in hypoxic,
normoxic and preterm cord blood.
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Introduction

Introduction

Hypoxic ischemic encephalopathy is often one of the most
devastating sequelae encountered in the newborn period. Although the
predominant injury affects the brain, almost every organ system in the
body is negatively impacted. Cerebral palsy, seizure activity, and varying
degrees of developmental delays are some of the chronic disabilities seen
in survivors, (Verklan 2009).

Term and preterm infants sustain different types of injury. The type
and severity of brain damage sustained by the term infant is modulated by
infection, extended labor or repeated asphyxia after birth. The damage
sustained by the preterm infant has been classically referred to as
periventricular leukomalacia (PVL), which is defined as focal and diffuse
damage to the periventricular white matter.

Stem cells possess the ability for unlimited or prolonged self-
renewal and to differentiate into highly distinct cell lineages which makes
them attractive for a wide range of clinical and pharmacological
applications (Klimanskaya et al.,, 2008). HUCB contains multiple
populations of pluripotent stem cells and can be considered an alternative
to embryonic stem cells.

Interestingly, sub-populations of HUCB cells, either hematopoietic
or mesenchymal-like cells upon treatment with specific growth factors are
able to differentiate into neuron-like cells in culture (Sun et al., 2005),
and thus amenable to treatment of neurologic diseases (Harris et al.,
2008). UCB contains a high percentage of CD34+ and CD105+ cells
(markers of stemness), implying outstanding regenerative potential,
(Verneris M.R. and Miller, 2009).



Introduction

Cerebrolysin consists of low molecular weight peptides with
neuroprotective and neurotrophic properties similar to naturally occurring
growth factors supporting the survival, stability, and function of neurons.
Cerebrolysin decreases amyloid production, promotes synaptic repair, and
improves cognitive and behavioral performance. The effects of
Cerebrolysin have been investigated and confirmed in various cell culture
and animal models of neurodegeneration and ischemia.

Given hypoxic conditions are the physiologic norms for a variety
of stem cell niches, more research has incorporated hypoxia into tissue
culture technique. A variety of studies demonstrate significant benefit in
terms of cell proliferation using low oxygen tensions, (Studer et al.,
2000). Hypoxia may be used as a stimulus to promote differentiation into
various cell lines. Recent reports have shown that hypoxia can regulate
the proliferation and differentiation of stem cells, and that, especially,
mild hypoxia has salutary effects on stem/ progenitor cells, (Zhu et al.,
2005).

The influence of invivo hypoxia on the proliferation and neural
differentiation of UCB stem cells was evaluated in this work. Cord blood
samples from potentially asphyxiated FT neonates, healthy FT neonates
and preterm neonates were collected and subjected to neural

differentiation in culture media containing cerebrolysin.



Introduction

Aim of work

The aim of the present study is to explore stem cell viability and

proliferation in asphyxiated neonates and find out:

e Whether multipotent mesenchymal cells particularily with a
neurogenic potential can be obtained from umbilical cord of
asphyxiated newborn and if these cells are viable and have higher
neural differentiation potential than stem cells from normal
neonates, therefore can be used for early rescue of their injured
brain.

e The effect of hypoxia on stem cell number and stem cell subsets,
(CD34; marker of stemness, CD38; marker of heamatopoeitic
commitment).

e Whether Cerebrolysin can enhance the neurogenic differentiation
of stem cells in vitro.

e This study will also explore the quality of preterm cord blood
regarding stem cell number, stem cell subset, neural

differentiation potential and proliferative capacity.



