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1. Introduction and Aim of the Work

Acute myeloid leukaemia (AML) is the most frequent
haematological malignancy in adults, with an estimated worldwide
annual incidence of three to four cases per 100,000 people. Despite
intensive research for new therapies and prognostic markers, it is
still a disease with a highly variable prognosis among patients and
a high mortality rate. Indeed, less than 50% of adult AML patients
have a 5-year overall survival rate, and in the elderly, only 20% of
AML patients survive for 2 years (Gregory T. K. et al., 2009).
Haematological malignancies represent approximately 7% of all
malignant diseases (Victor Hoffbrand A. and Paul Moss A. H.,
2011).

The stem cells are undeveloped cells capable of proliferation,
self renewal, conversion to differentiated cells and regenerating
tissues. There are two main types of stem cells: embryonic and
non-embryonic. The embryonic stem cells (ESCs) are pluripotent
because they can differentiate into all cell types. Non-embryonic
stem cells (non-ESCs) are multipotent because their potential to
differentiate into cell types is comparatively limited. The
embryonic stem cells are more prevalent than the non-ESC and
have a greater potential to spontaneously differentiate than the non-
ESCs (Bernard E. T., 2006).
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Leukaemia inhibitory factor protein (LIF) is a pluripotent
cytokine with pleiotropic activities. The protein LIF is a member
of a family of cytokines called "neuropoietic cytokines" that
includes the ciliary neurotrophic factor (CNTF), interleukin-6 (IL-
6), IL-11, oncostatin-M (OSM), and cardiotropin-1 (Hall A. K.
and Rao M. S., 1992; Sylvian B. et al., 2007). The LIF gene was
first cloned in 1987, and is characterized by its ability to stimulate
the differentiation of the murine myeloblastic leukaemia cell line
“M1” (Gearing D. P. et al., 1987).

Interleukin-10 (IL-10) is a polypeptide produced by the Th2
subset of T helper lymphocytes, B lymphocytes, macrophages,
and monocytes in response to an immunological challenge (De
Waal Malefyt R. et al., 1991). The I1-10 is an efficient inhibitor
of tumour metastases in vivo at doses that do not have a direct
effect on normal cells (Zheng L. M. et al., 1996).

The hypothesis that the mesenchymal stem cells (MSCs) have
unique immunomodulatory properties attracted much interest as
they may be harnessed for novel therapeutic approaches in
iImmune-mediated diseases. So, these stem cells may be potential
candidates for immunotherapeutic approaches in acute myeloid

leukaemia (AML) patients.

The MSCs seem to have a relevant role in AML as they prevent

spontaneous and induced apoptosis and may attenuate
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chemotherapy-induced cell death. This possibility has been
confirmed by the finding that co-cultivation of a leukaemic cell
line with the murine stroma cell line "MS-5" can block apoptosis
(Konopleva M. et al., 2002).

Aim of the Work

The aim of the present work is to detect the effect of the human
MSCs on the expression of LIF gene, and the cytokine IL-10 level
in human AML. The MSCs were separated from human umbilical
cord blood (HUCB), and co-cultured with samples collected from
peripheral blood (PB) of AML-insulted adults prior to
chemotherapy. Cells identification was done using flow cytometric

analyses.

The expression of LIF gene and the cytokine IL-10 level were
measured using the real-time polymerase chain reaction (q-PCR)
and enzyme-linked immunosorbent assay (ELISA) techniques,
respectively before and after the co-culture in order to evaluate the
immunomodulatory and anti-inflammatory effects of the human
MSCs on the human AML.
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2.1 LEUKAEMIA

Previous work

Cancer is an increasingly-important cause of morbidity and
mortality. The majority of cancers are epithelial malignancies.
Haematological malignancies represent approximately 7% of all
malignant diseases (Figure 1). There are major geographical
variations in occurrence of such diseases; for example, chronic
lymphocytic leukaemia (CLL) is the most common leukaemia in
the West, but rare in the Far East (Victor Hoffbrand A. and Paul
Moss A. H., 2011).

Biomedical research has focused on the study of cancer with
notable success. A rather simplistic view of how cancer arises
(cancer pathogenesis) can be based on the consideration of a
normal cell’s fate. All cells in the body appear to have three
possible fates: they may proliferate to produce more cells,
differentiate to carry out specialized functions, or die at a
predetermined time (by a process termed “apoptosis” or “cell

suicide™), and then be eliminated.

The body requires an appropriate balance of the cells
undergoing each of these fates for normal function and survival.
The normal cells usually die after 40 to 60 cycles of replication.In
contrast, cancer arises when proliferation consistently and
aberrantly exceeds apoptosis in a single (clonal) population of

cells (Tarig M. I. et al., 2013).
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