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ABSTRACT 

Understanding the factors that regulate the growth and differentiation of haemopoietic 

stem cells (HSC) remains a major challenge.  In this study, the proliferation and 

differentiation of CD34+ cells from normal donors and chronic myeloid leukaemia (CML) 

patients was compared.  The proliferation and entry of CML cells into the cell cycle was 

decreased relative to cells from normal donors, and greater heterogeneity in the phenotype 

of CML cells at the initiation of culture was observed.  Analysis of phenotype concomitant 

with cell division also demonstrated that the differentiation of normal CD34+ cells was 

consistent between donors, while marked variability was observed in the differentiation of 

CD34+ cells from CML patients.  This included expression of CD13, CD33, CD38 and 

HLA-DR, which were linked to cell division in normal but not CML cells. 

 

The tyrosine kinase inhibitor, imatinib, is a novel drug displaying promising results in the 

treatment of CML by specifically inhibiting the growth of leukaemic cells.  To examine 

whether myelosuppression observed in patients treated with imatinib may arise from 

inhibition of normal haemopoiesis, imatinib was added to colony assays established using 

cells from normal bone marrow.  Suppression of monocyte/macrophage growth, but not 

that of eosinophils or neutrophils, was observed at therapeutic concentrations of imatinib.  

Inhibition of monocytic differentiation to macrophages was also observed and was 

associated with decreased functional capacity such as altered antigen uptake, production of 

proinflammatory cytokines and stimulation of responder cells. 

 

The specific suppression of monocyte/macrophage differentiation and function was not due 

to blockade of tyrosine kinases known to be inhibited by imatinib and was consistent with 

an inhibition of the M-CSF/c-fms signalling pathway.  This hypothesis was tested using a 

cell line that was dependent on M-CSF for growth and survival.  Cell proliferation and 

phosphorylation of c-fms were inhibited at an IC50 of 1.9µM and 1.4µM imatinib 

respectively and this was not attributable to decreased c-fms expression.  These important 

findings therefore identify c-fms as a further target of imatinib, and suggest that imatinib 

should be considered for treatment of diseases where c-fms is implicated.  This includes 

breast and ovarian cancer and inflammatory conditions such as rheumatoid arthritis.  

Potential side effects resulting from imatinib treatment must also be considered. 



 

VII 

ABBREVIATIONS 

  

µg Micro gram 

µm Micro metre 

µM Micro molar 

4HGF Four haemopoietic growth factors  
(IL-3, IL-6, G-CSF, GM-CSF)  

5HGF Five haemopoietic growth factors  
(IL-3, IL-6, G-CSF, GM-CSF, SCF)  

ATP Adenosine triphosphate 

BM Bone marrow 

BMMNC Bone marrow mononuclear cell 

BSA Bovine serum albumin 

BSA Bovine serum albumin 

CD Cluster of differentiation 

CFSE Carboxyfluorescein diacetate succinimidyl ester  

CM Cultured monocyte 

CML Chronic myeloid leukaemia 

CSF Colony stimulating factor 

DMEM Dulbecco’s modification of Eagle’s medium 

DMSO Dimethyl sulphoxide 

DNA Deoxyribonucleic acid 

EDTA Ethylenediaminetetra acetic acid 

ELISA Enzyme linked immunosorbent assay 

EPO Erythropoietin 

FACS Fluorescence activated cell sorting 

FCS Foetal calf serum 

FITC Fluorescein isothiocyanate 

g Gram 

G-CSF Granulocyte colony stimulating factor 

GIST Gastrointestinal stromal tumour 

GM-CSF Granulocyte-macrophage colony stimulating factor 



 

VIII 

HBSS Hank’s balanced salt solution 

HLA Human leukocyte antigen 

HSC Haemopoietic stem cell 

IFN Interferon 

Ig Immunoglobulin 

IL Interleukin 

IMDM Iscove’s modification of Dulbecco’s medium 

LPS Lipopolysaccharide 

M Molar 

MACS Magnetic activated cell sorting 

M-CSF Macrophage colony stimulating factor 

MFI Mean fluorescence intensity 

m Murine 

mg Milli-gram 

mL Millilitre 

MLR Mixed lymphocyte reaction 

mM Milli molar 

MNC Mononuclear cell 

PB Peripheral blood 

PBS Phosphate buffered saline 

PDGF Platelet derived growth factor 

PE Phycoerythrin 

Ph chromosome Philadelphia chromosome 

PI Proliferation index 

Rh Recombinant human 

RT Room temperature 

SCF Stem cell factor 

SDM Serum deprived medium 

TNF Tumour necrosis factor 

TPO Thrombopoietin 

v/v Volume per volume 

w/v Weight per volume 
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