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In this paper, we investigated the effects of short-course high-dose
methylprednisolone (HDMP) treatment on the proliferation of myeloid lineage
cells and on apoptosis of blast cells in eight children with acute lymphoblastic
leukemia (ALL). The patients were given the HDMP treatment (30 mg/kg/d,
perorally) before 9:00 a.m. for seven days. Bone marrow (BM) aspiration was
done at days 0 and 3 of the HDMP treatment in all patients and at the 78
day of the HDMP treatment in six patients. Bone marrow blast cells had
gradually decreased after the HDMP treatment by the 7'h day. There were
statistically significant differences between the mean percentages of BM blast
cells at days 0 and 3, days 0 and 7, and at days 3 and 7 (p<0.05). The mean
percentages of blast cell apoptosis at the 3*¢ day was significantly higher than
at days 0 and 7, and apoptosis at day 0 was significantly lower than at the
7't day (p<0.05). The mean percentages of BM myeloid lineage cells at the
7th day was significantly higher than at days 0 and 3 (p<0.05), and the mean
percentage at day O was significantly lower than at the 3™ day (p<0.05).

These findings indicate that short-course HDMP treatment causes apoptosis
on lymphoblasts and increases the proliferation of myeloid lineage cells in
children with ALL.
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High-dose methylprednisolone (HDMP) is used
in the treatment of acute lymphoblastic
leukemia (ALL) during remission induction
chemotherapy!-3. HDMP during remission
induction chemotherapy improves long-term
event-free survival (EFS), especially for high-
risk patients with ALLL. HDMP also causes
acceleration of leukocyte recovery in children
with ALL%. It was suggested that this effect of
HDMP could be due to the increase of the
serum granulocyte colony stimulating factor (G-
CSF) and granulocyte macrophage colony-
stimulating factor (GM-CSF) levels®. On the
other hand, HDMP causes apoptosis and
differentiation of leukemic cells in patients with
acute myeloblastic leukemia (AML)®-10, In this
study, proliferation of myeloid lineage cells and

apoptosis of blast cells induced by short-course
HDMP was evaluated in patients with ALL.

Material and Methods

Eight patients with ALL were enrolled in the
study with consent of their parents.

All patients received HDMP in a dose of 30 mg/
kg/d perorally before 9:00 a.m. for seven days. Bone
marrow (BM) aspiration was done at days O and
3 of the HDMP treatment in all patients and at the
7t day of the HDMP treatment in six patients for
determination of the myeloid lineage cell
proliferation and apoptosis of the blast cells. Flow
cytometric analyses of BM aspiration materials were
done at diagnosis, and CD,, CD,, CD,, CDy,
(CALLA), CD,3, CD,,, CD,4, CD,q, CD,;, CDs3,
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in Table II. BM blast cell percentages decreased
and myeloid lineage cells increased by the 7%
day, gradually. The percentages of blast
apoptosis peaked at day 3.
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in the course of apoptosis, the nuclei and the
cells become fragmented, and cellular remnants
are phagocytosed by macrophages. Fragmentation
is double-stranded cleavage of DNA at

Table II. Percentages of bone marrow blasts, myeloid lineage cells, and apoptosis of lymphoblasts
according to flow cytometry histogram of patients on days 0, 3 and 7 after HDMP treatment

Day O Day 3 Day 7
Patients BMB Apo Mye BMB Apo Mye BMB Apo Mye
1 95 33 1 84 26.3 5 72 17.8 12
2 82 1.6 5 80 15.5 8 66 5.6 11
3 67 2 5 48 7.9 10 26 4.5 32
4 97 45 3 85 24 5 18 9.1 5
5 95 13 2 83 10.2 4 69 8.7 13
6 93 4.8 3 83 16.4 8 65 13.8 10
7 95 1.7 2 19 35 10 ND ND ND
8 98 1.6 1 84 17 7 ND ND ND
Mean+sd 90210620 2.6+14> 2.7+15¢ 70742439 151x7.8¢ 7.1%2.2f 52.6+24.08 9.9%5.10 13.8+9.3

BMB: bone marrow blasts (%).

Apo : apoptosis (%).

Mye : myeloid cells (%).

ND : not determined.

a-d, a-g, d-g, b-e, b-h, e-h, c-f, f-i, c-i p<0.05.

There were statistically significant differences
between the mean percentages of BM blast cells
at days O and 3, days O and 7, and days 3 and
7 (p<0.05). The mean percentage of blast cell
apoptosis at the 3™ day was significantly higher
than at days 0 and 7 (p<0.05).

There was significant difference between the
mean percentages of blast cell apoptosis on days
0 and 7 (p<0.05). The mean percentage of bone
marrow myeloid lineage cells at the 7t day was
significantly higher than at days O and 3
(p<0.05). There was significant difference
between the mean percentages of BM myeloid
lineage cells at days O and 3 (p<0.05). All
patients went into remission after remission
induction treatment for four weeks.

Discussion

Two different cell deaths are described in
vertebrates. Necrosis develops as the result of
ischemia and physical and chemical traumas to
the cells. In necrosis, all these events are
accompanied by early membrane damage and
cell disintegration. Apoptosis develops due to
physiologic and immunologic factors. The
concept of apoptosis as distinguished from
necrosis was proposed about 27 years ago by
Kerr et al.!4. When undergoing apoptosis, cells
decrease in size and their nuclei condense. Later

internucleosomal sites!5.16, This is determined by
showing ladder-formation on gel electrophoresis
of DNA extracted from cells.

Cohen et al.17 suggested that ladder formation does
not always indicate apoptosis. A peak less than 2n
(Sub G,) on flow cytometry is accepted as a typical
pattern for cells undergoing apoptosis!1-12:18.13,

Fluorescence in situ TUNEL assay, trypan blue
assay and flow cytometry detected DNA strand
breaks occurring in apoptosis; flow cytometric
detection of apoptosis was more sensitive than
TUNEL assay!2. We selected flow cytometry to
look for the apoptotic effect of HDMP on
lymphoblasts for this reason, and because
ladder-formation on gel electrophoresis of DNA
extracted from cells is not considered a
diagnosis for apoptosisl?.

In this study, it was found that HDMP induced
apoptosis of lymphoblastic leukemic cells and
caused proliferation of myeloid lineage cells in
children with ALL. It was suggested that HDMP
caused differentiation and apoptosis of myeloid
leukemic cells in children with AMLS-10, It was
found that the apoptotic effect of HDMP on
lymphoblasts peaked at the 3rd day and
decreased at the 7t day after beginning HDMP
treatment (p<0.05). Myeloid lineage cells of BM
in the patients gradually increased till the 7
day (p<0.05). The proliferative effect of HDMP







