Stem cell In Acute Lymphoblastic Leukemia and In-Vitro Assessment of the effect of Parthenolide
Hessah Alsulami 1,

3* , Nowaf Alghamdi 2 ,
11AFH, Riyadh, Saudi Arabia, 2 King Abdullah International Medical Research Center,

Ahmad Alaskar 2 ,

Bahrain

Durjoy Shome 3
Riyvadh, Saudi Arabia, 3 Arabian Gulf University, Manamah,

Acute lymphoblastic leukemia (ALL) Is the
most common  childhood  malignancy,
representing around one-third of all childhood
malignancies|1]. In Saudi Arabia ALL accounts
or around 35% of all childhood cancers.
Despite a high cure rate, some cases relapse.
Current drug efficacy studies focus on
reducing leukemia cell burden. However, If
drugs have limited effects on LSCs, these cells
may expand and eventually cause relapse |[2-
3]. The experimental anti-leukemic drug
parthenolide (PTL) acts Dby Inhibiting
transcription factor, nuclear kappa B (NFkB),
activating p53 and Increasing reactive oxygen
species (ROS) In leukemic cells [4]. In the
present study we assessed the in vitro effect
of PTL on Iimmune phenotypically defined
leukemic stem cells (LSCs) and normal
hematopoietic stem cells (HSCs). Because
NFkB Is constitutively active in LSC, and PTL
IS a potent Inhibitor for 1t [5], we also
Investigated the expression of activated NFkB
(NFkBp65) In selected samples.

Forty ALL samples and 24 normal bone
marrow and cord Dblood samples were
Included In this study after obtaining
Informed consent. The mononuclear cells
from ALL and normal samples were
Isolated using density gradient separation.
ALL samples were sorted into 4 LSC
populations (CD34+CD38-CD19+,
CD34+CD38+CD19+, CD34+CD38-CD19-,
and CD34-CD38-CD19-). Unsorted and
sorted cells were cultured with different
PTL concentrations for 24, 48 and 72
hours. Post-culture cell viability was
assessed using 7ADD in a flow cytometry-
based test. Normal unsorted marrow and
cord blood samples were tested under
similar conditions. In addition, colony
forming unit assay (CFU) was carried out
withnormal samples to assess the effect of
PTL on HSCs. In selected ALL and normal
samples the expression of NFkB was
assessed using PE labeled anti-pNFkBP65
antibody.

In ALL LSCs form heterogeneous
compartments with different percentages of
the four LSC  populations. This

heterogeneity extended across and within
cytogenetically classified groups of cases.
There was no significant effect of PTL on
the wviability of normal ©cells at
concentrations of < 50uM; but at 25 yM and
10 uM after 24 and 72 hours respectively it
affected the ability of HSCs to form
colonies. For ALL-LSCs PTL was
significantly toxic at 10 uM and most cases
with the exception of those with +3
karyotype abnormality and CD34- CD38-
CD19- LSCs with 1(9;22), showed >50%
cell-death at 25uM PTL concentration. The
CD34+, CD38+, CD19+ LSCs showed
significantly higher sensitivity compared to
other subpopulations. ALL cases with
imited response to PTL expressed
significantly higher levels of pNFKBP65 as
compared to PTL-sensitive cases.

Background Vaterials & Methods

The study concluded that LSCs are
heterogeneous within  and  between
cytogenetically classified groups of ALL.
Overall, CD34+ CD38- CD19+ and CD34+
CD38- CD19 cells are the predominant
LSC populations In B-ALL. PTL has a
differential effect on normal HSCs versus
ALL cells at lower concentrations In Vitro;
cord blood HSCs are more resistant than
marrow cells. PTL also has a differential
effect on LSC subpopulations. PTL
sensitivity/resistance in ALL is related to the
level of activated NFkB expression in these
cells.
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