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Modified B Lymphocyte Culture For
Cytogenetic Analysis of B Cell Acute
Lymphoblastic Leukemia
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Abstract

Modified B Lymphocyte Culture For Cytogenetic Analysis of B
Cell Acute Lymphoblastic Leukemia

Somporn Teingtat' , Pimpicha Patmasiriwat’

Thidarat Koesuwan!

Phytohaemagglutinin (PHA) is normally used as a mitotic stimulant in
standard lymphocyte culture for cytogenetic analysis of non - malignant
chromosomal disorders. PHA effectively stimulates a majority of circulating T
lymphocytes while much less effective for B lymphocytes. Regardless of mixed T/
B lineages leukemia, 65-70 % of acute lymphoblastic leukemias in children are of
B cell types (Early B-precursor, Common ALL, Pre B ALL, Mature B ALL).
Accordingly, cytogenetic culture in childhood B cell leukemia is problematic. This
work was designed to improve effectiveness of the B cell leukemic culture in liquid
medium used in cytogenetic laboratory. Two other mitotic stimulants, pokeweed
mitogen (PWM) and tetradecanoyl phorbol-13-acetate (TPA) were used in parallel
to the sets of cultures with PHA and non mitogenic baseline control. The study
includes blood samples from 14 B cell ALL patients, bone marrow samples from 16
B - ALL patients and blood samples from 12 normal individuals. Effectiveness of
the leukemic and normal control cultures when using different mitogens were

measured in terms of mitotic index (MI). We found an equal ability of TPA and
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PHA in stimulating normal circulating lymphocytes (majority are T cells) to enter
metaphase stage of mitotic division with the average MI of 14.97 and 15.85 cells/1000
mononuclear cells and respectively, whereas MI from PWM stimulation was only 5.66
cells/1000 mononuclear cells. Interestingly, PWM stimulation showed the highest MI
(2.91 cells/1000 mononuclear cells) followed by PHA (1.84 cells/1000 mononuclear
cells), TPA (1.27 cells/1000 mononuclear cells) and non stimulant (0.79 cells/1000
mononuclear cells) in the cultivation of peripheral blood cells from 14 B cell ALL
patients. Similar results were observed in 16 bone marrow samples of the same disease,
with the hightest MI in PWM stimulation (4.70 cells/1000 mononuclear cells) followed
by PHA (2.46 cells/1000 mononuclear cells), TPA (2.04 cells/1000 monenuclear
cells) and non stimulant (1.68 cells/1000 mononuclear cells) respectively. This result

implies that PWM should be the most suitable mitotic stimulation for B cell leukemic

culture.

Key Words: B - ALL @ Pokeweed mitogen @ Phytohemagglutinin
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MNC : mononuclear cells
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ihs B-ALL e38a13 mitogens laun PWM, PHA, TPA uaz non-stimulant

Group of mitogen p-value
Non-stimulant PHA TPA
PWM 0.002° 0.121° 0.024
PHA 0.130° ND ND
TPA 0.326" 0.728" ND

a : Significant difference (p < 0.05)
b : Not significant difference

ND : Not done

2] ’ ] aa ' v v & <
A1INN 5 HAAIAINNNUANA NN N ADAYBIA MI ﬁ"lﬂmnmimwmmumaamn‘lmnian‘um
jils B-ALL @jwa15 mitogens ldud PWM, PHA, TPA uag non-stimulant

Group of mitogen p-value
Non-stimulant PHA TPA
PWM 0.002° 0.028" 0.007°
PHA 0.238" - -
TPA 0.363° 0.693" -

a : Significant difference (p < 0.05)
b : Not significant difference

- wian ND Tvild ND = Not done
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M3nszo1eved T uaz B aslWlad eduaze1aq vesau®

Organ % lymphocyte

T - cell B - cell
Peripheral blood 55-75 15-30
Bone marrow 7 > 75
Lymph. Node 75 25
Spleen 50 50
Thymus > 99 < 0.5
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