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Introduction:

Tissue specific stem cells, like most somatic stem cells possess the
unique ability of self-renewal and multilineage differentiation. These
combined properties are reflected in the ability of hematopoietic stem
cells (HSCs) to completely and durably reconstitute hematopoiesis of
myeloablated recipient and maintain it throughout the entire life span

(Wanda et al., 2005).

Umbilical cord blood (UCB) has gained tremendous importance
over the last decade as a potential source of transplantable stem cells. It
is easily available and has been shown to contain a large number of
hematopoietic stem cells and progenitor cells. So far, more than 2000
UCB transplants have been done worldwide though the majority of
recipients belong to the pediatric group, successful transplants in adults

have also been reported (Bojanic et al., 2006).

Risks and benefits of umbilical cord blood have become clear
compared to bone marrow or mobilized peripheral blood derived stem
cells. The collection of umbilical cord blood after birth carries no risk
for the donor, collected blood can be cryopreserved and stored for
prolonged periods and units are immediately available upon request. Its
transplantation is associated with a negligible risk of blood born

infectious disease transmission and a lower incidence of acute graft
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versus host disease (GVHD), where partial HLA match between the
donor and the recipient is tolerable (Tracey et al., 2006).

The most important limitations of its use is the low number of
hematopoietic stem cells (HSCs) in cord blood samples that might
prevent a successful transplantation or cause delayed engraftment and
higher morbidity and mortality during the pancytopenic period after the
transplantation (Shpall et al., 2004).

The current bone marrow transplantation experience recommend to
infuse in the patient at least 2 X 10’ nucleated cells/kg of body weight.
UCB contains at most 10 nucleated cells, and the UCB recipient
typically receive 10° folds fewer CD34+ cells and progenitors than do
recipients of bone marrow or G-CSF-mobilized peripheral blood stem
cells in individuals 60 to 70 Kg, therefore the recovery of neutrophils
and particularly platelets is consequently delayed, and grafts fail in 16%
of cases (Haylock et al., 2007).

Several strategies aimed at increasing the cell dose are being
explored to reduce the time to recovery of neutrophils, these strategies
include bridging the engraftment period using an additional allogenic
carrier cell population through a technique of giving two unrelated UCB

units, despite the theoretical risk of bidirectional immune rejection,
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engraftment was achieved in all patients. Another technique using host
cells to bridge engraftment in non-myeloablative reduced intensity
conditioning. Others proposed the direct injection of the cells into the
bone marrow rather than infusion via a peripheral vein for better homing

results (Kamran et al., 2006).

One of the possible theoretical methods to solve this problem is ex-
vivo expansion of hematopoietic cells to increase the number of stem
cells to overcome the limitation of low cell dose, with optimization of
culture methods and delivery strategies ex-vivo expanded HSCs will
have the potential to be an important therapeutic tool in the future

(Madkaikar et al., 2007).

Aim of the Work:

Our goal is to develop a reliable methodology to increase the
number of stem and progenitor cells available from a single umbilical
cord blood unit for transplantation, which could make this alternate
source of HSCs available to larger pediatric and adult patients who lack

traditional matched donors.



Subjects and Methods:

¢ The main experiment will be preceded by a pilot phase study of 5
human cord blood samples for initial evaluation of the expansion
technique.

% The main study will include twenty (20) Umbilical Cord Blood
samples collected in the Obstetric Ward of Ain Shams University
Labor & Delivery hospital.

+ All mothers enrolled will be from 25 to 35 years old, who
experience a singleton, normal course pregnancy.

+* Only uncomplicated, normal vaginal delivery of full term neonate
(36 weeks or more) will be included.

¢ Exclusion criteria will be represented by the presence of present or
history of Smoking, Gestational diabetes mellitus, hypertension
associated pregnancy, infectious diseases including blood born
pathogens (as HIV, Hepatitis B, C, Syphilis....etc.), congenital
malformations, genetic diseases, or hematological diseases (such as
Leukemia, Sickle cell diseases...... etc.).

+ Umbilical Cord blood samples will be collected ex utero, after fetal
delivery and following placental separation using a closed collection
system by venipuncture of the umbilical vein under complete aseptic

conditions on preservative.



¢ Whole blood will be used to expand the stem cells in serum free
liquid culture media using cytokine cocktails (Human recombinant
flt-3 ligand & Human recombinant Thrombopoietin) for 7 days.

¢ Post expansion assessment will take place by Flow cytometric
estimation of the percentage of stem cells in the expanded samples
using anti CD34, and anti CD38 antibodies, and comparing the
results to pre-expanded control samples.

% Ex-vivo expansion efficiency will be determined by the fold
expansion of CD34* CD38 primitive cells.

+ At the end of the study all blood samples, used culture media,
reagents, and other contaminated waste included in the study will be
sealed in a strong impermeable biohazard bags, labeled with the
place and date of origin, while contaminated disposable sharp
instruments (as needles, test tubes, pipettes...etc.) will be discarded
in a biohazard sharp container for further safe transport of these
waste according to Ain shams university hospitals infection control

biohazard waste disposal policy.
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