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Human Stem Cell Factor Protects
CD34 Positive Human Myeloid
Leukaemia Cells from Chemotherapy-
induced Apoptosis

H.T. Hassan and M. Freund

THE HUMAN CD34 haemopoictic cell surface antigen is a highty
glycosylated 115 kDa type I integral membrane protein
expressed in only 1-4% of normal adult bone marrow cells, in
mainly progenitor and precursor cells {1]. The human CD34
gene has been localised to band 23 on the long arm of chromo-
some 1, aregion containing a cluster of genes encoding haemopo-
ietic regulatory and signalling molecules, and contains eight
exons spanning 26 kb of DNA [2]. CD34 is also expressed in
acute myeloid leukaemia (AMIL) blast cells from 40-60% of adult
patients with all FAB (Frerich-American—British) subtypes,
except acute premyelocytic leukaemia (APL) (M3) [3-6], myelo-
dysplastic cells [7], chronic myeloid leukaemia cells especially
from patients with accelerated and blastic phases [8], B-acute
lymphatic leukaemia cells [9] and Philadelphia positive acute
lymphatic leukaemia cells [10]. Adult patients with CD34 posi-
tive (CD34+) AML cells have been shown to have low total
leucocyte count, a previous history of myelodysplasia and/or
chemoradiotherapy, a high frequency of chromosomal abnor-
malities involving chromosomes 5 or 7 [3-5] and translocation
(8;21)(q22;q22) [6], low myeloperoxidase positivity [11], low
CD15 expression [3] and significantly low remission and survival
rates [3, 4, 11]. Also, in patients with myelodysplasia, CD34
expression has been associated with transformation to AML
with poor survival [7]. Moreover, in vivo transplantation studies
have shown the expansion of AML cells in SCID mice to
be restricted to the CD34+ population [12]. Since human
recombinant stem cell factor, whose receptor is expressed in
most AML cells, has been shown to stimulate the proliferation
of mainly CD34+ AML cells [13], we investigated whether the
poor response of patients with CD34+ myeloid leukaemia cells
to chemotherapy could be due to the effect of stem cell factor.
The establishment of several human myeloid leukaemia cell
lines in culture has proven to be a very important tool for
studying myeloid cell proliferation and differentiation [14]. The
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regulatory signals required to direct haemopoietic progenitor
cells toward self-renewal and differentiation along specific lin-
eages require the development of culture systems devoid of
uncharacterised components. Traditional methodology, requir-
ing the use of either xenogeneic serum components and/or
conditioned medium supplements to support these cells, has the
potential to be a confounding variable to experimental results
[14]. In our laboratory, a novel CD34+ human myeloid leu-
kaemia cell line, MHH225, has been established from the bone
marrow of a 60-year-old patient with AML(M7), and grown in
serum-free RPMI1640 culture medium [15]. The MHH225 cell
line has several chromosomal aberrations including deletion in
chromosome 7, 1(9;12)(q10;q10), der(21) and add(11q) [15].
The MHH225 cell line provides a unique model for studying
CD34+ human myeloid leukaemia cells, and might contribute to
the improvement of our knowledge of myeloid leukaemogenesis
and its positive and negative regulation by human cytokines in
serum-free culture. The effect of stem cell factor on apoptosis,
induced by cytarabine, daunorubicin or carboplatin, three com-
monly used chemotherapeutic drugs in the treatment of AML,
was examined in the MHH225 cells. The MHH225 cells were
cultured at a concentration of 100 000 cells per ml on day 0 in
24-well tissue culture plates at 37°C in a humidified incubator
for 96 hunder CO,. Stem cell factor was added at a concentration
of 200 ng/ml, which has been found to be the optimum concen-
tration for the proliferation of these CD34+ leukaemia cells.
Apoptosis was determined after 96 h by measuring the
expression of APO-1 (CD95) antigen in treated MHH225 cells,
in both the presence and absence of human recombinant stem
cell factor. Table 1 shows the significant inhibitory effect on
chemotherapy-induced apoptosis in the presence of stem cell
factor. Stem cell factor significantly reduced the induced
apoptosis by more than 50% in all CD34+ human leukaemia
cells treated by any of the three chemotherapeutic drugs. The
present results suggest that the poor response of patients with
CD34 positive leukaemia cells could be, at least, partially due to
less chemotherapy-induced apoptosis as a result of protection by
stem cell factor.

Table 1. Effect of stem cell factor on chemotherapy-induced
apoptosis in CD34+ leukaemia cells

Chemotherapeutic drug
(concentration)

Percentage of apoptosis in human
CD34+ myeloid leukaemia cells

Without stem With stem P
cell factor  cell factor

Cytarabine (0.5 pg/ml) 79.1x6.0 37451 <0.01
Daunorubicin (0.05 pg/ml) 86.2+8.1 42846 <0.01
Carboplatin (0.05 ug/ml) 93.1£5.7 38.0%x3.2 <0.01

Values represent mean + S.D. of nine determinations from three
separate experiments.
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Profile of T-cell Lymphomas in
Ibadan, Nigeria

J.O. Thomas

MALIGNANT LYMPHOMA (ML) is one of the commonest malig-
nancies in Ibadan, Nigeria. Generally, B-cell lymphomas are
more frequent, except in HTLV-1 endemic zones of South East
Asia, where T-cell lymphomas make up 40-80% of the non-
Hodgkin’s lymphomas (NHLs) [1-2]. Cutaneous T-cell lym-
phomas and Mycosis fungoides constitute the majority of the post-
thymic T-cell neoplasms in Western countries, whereas node-
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Table 1. Characteristics of 12 cases of T-cell lymphomas seen within
a 3 year period in Ibadan, Nigeria

Histological type
Case Updated
no. Age Sex Presentation Kiel’s classification
1 10 M Mediastinal mass with  Lymphoblastic
pleural infiltration and
pleural effusion
2 62 M Generalised Small cell, lymphocytic
lymphadenopathy,
marrow failure and
wasting
3 40 M Generalised Small cell, lymphocytic
lymphadenopathy
4 19 Multiple skin nodules  Mycosis fungoides
involving face, limbs
and trunk
5 32 F  Breast subcutaneous, Angiocentric
ulcerative, nodule pleomorphic, small cell
associated, right type
axillary
lymphadenopathy
6 Adultf M Lymph node Pleomorphic mixed
medium/large cell type
7 20 M  Cervical lymph node Pleomorphic large cell
enlargement type
8 32 M  Cervical lymph- Pleomorphic, small cell
adenopathy type
9 30 F Extradural cord Lymphoblastic type
compression; nodules
on the scalp. Right
axillary lymph-
adenopathy
10 68 M Right axillary AILD type*
lymphadenopathy.
Right submandibular
mass extending to right
posterior triangle of the
neck. Severe
generalised pruritic
papular rash
11 50 M Large cervical, Pleomorphic medium
preclavicular and and large cell type
axillary nodes
12 60 M Multiple discrete Small cell, lymphocytic
cervical axillary and
lymphadenopathy

*AILD, angio-immunoblastic lymphadenopathy-like; T Age unknown.

based peripheral T-cell lymphomas are predominant in other
regions of the world {3, 4]. Post-thymic T-cell malignancies,
in contrast to T-lymphoblastic lymphomas, show significant
geographical, clinicopathological and prognostic diversity [5, 6].
Recently, previously ill-defined lymphoproliferative disorders,
such as lymphomatoid granulomatosis, lymphomatoid pap-
ulosis, polymorphic reticulosis and mid-line malignant retic-
ulosis, have been established as clonal expansions of post-thymic
T-cells. The spectrum of post-thymic T-cell neoplasms has,
therefore, widened. In view of this, the clinicopathological
features and geographical distribution of T-cell neoplasms must
be thoroughly investigated.

In Ibadan, Nigeria, although NHLSs are common, very few
data are available on the histopathological profile of T-cell



