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Chemosensitivity Test Using Methylthiazol Tetrazolium Assay in
Mononuclear Cells of Pediatric Leukemic Patients
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Abstract : Leukemia can be treated with various methods using diverse agents according
to the prognostic factors. Chemosensitivity test was assessed with methylthiazol tetrazolium
(MTT) assay. Mononuclear cells were harvested from the bone marrow of the leukemic
patients and control group, then separated and incubated with 6 drugs for 96 hours. Then cells
were incubated with MTT for 6 hours. Optical densities were calculated and LD50 (drug
concentration lethal to 50% of the cells) were compared. Acute lymphoblastic leukemia (ALL)
cells were more sensitive to cytarabine, etoposide and arsenic trioxide than acute myelocytic
leukemia (AML) cells. In the age group of 2—10 year, ALL cells were more sensitive to
etoposide and arsenic trioxide than AML cells and control group. In the age over 10 year
group, ALL cells were not sensitive to any agents. AML cells showed sensitivity to etoposide
in the age over 10 year group. ALL cells from female patients were more sensitive than cells
from male patients. Cells were more sensitive to adriamycine, cytarabine, mistletoe extract and
arsenic trioxide in the group whose initial WBC counts were less than 50,000/mm® compared to
the group whose initial WBC counts were over 50,000/mm’. Using M'T'T" assay, author could
compare and confirm the effect of conventional and alternative chemotherapeutic agents in

pediatric leukemic cells.
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Fig. 1. Structures of MTT tetrazolium and formazan.
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Table 1. Profile of patients

ALL (n=27) AML (n=7)
Age (year)
<2 1 -
2—10 21 4
>10 5 3
Sex
Male 10
Female 17 2
Initial WBC (/mm’)
< 50,000 7 6

> 50,000 20
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Table 2. Comparison of LD50 according to type of leukemia

Control ALL AML

Drug”
No$ LD50! No LD50 No LD50
ADR 7 0.02 16 0.02 5 0.02
Ara-C 6 0.06 18 0.03 6 0.04
VP16 6 0.14 13 0.04 4 0.09
Abnoba 9 0.59 8 0.75 1 0.23
As,Os+ 6 2.15 13 1.95 4 2.69
Agaricus # 3 1.94 9 0.79 2 0.18

*: pg/mL; +:10°M; £ mg/mL; §: Number of samples tested; | : Drug concentration lethal to 50% of cells;
ADR: adriamycin; Ara-c: cytarabine; VP16: etoposide; Abnoba: abnoba viscum; As:Os: arsenic trioxide.
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Table 3. Comparison of LD50 according to age
Control ALL AML
Drug” Age (year)
No § LD50 | No LD50 No LD50
<2 1 0 - - - -
ADR 2-10 6 0.02 11 0.02 2 0.02
>10 - - 5 0.00 3 0.02
<2 | 1 1 0.02 - -
Ara-C 2-10 4 0.06 15 0.04 4 0.04
>10 1 0.01 2 1.29 0.10
<2 2 0.51 1 0.02 - -
VP16 2-10 3 0.14 11 0.05 3 0.12
>10 1 0.03 1 0.02 1 0.00
<2 6 0.35 2.19 - -
Abnoba 2-10 3 0.87 6 0.67 1 0.23
> 10 1 0.59 0.60 - -
<2 3 0.89 - - - -
As,Ost 2-10 2 4.18 12 1.68 1 3.76
> 10 1 1.80 1 2.79 3 222
<2 2 1.45 - - -
Agaricusi 2-10 1 1.94 7 0.79 2 0.18
> 10 - - 0.87 - -

x: pg/mL; +10*M; £ mg/mL; §: Number of samples tested; | : Drug concentration lethal to 50% of
cells; ADR: adriamycin; Ara-c: cytarabine; VP16: etoposide; Abnoba: abnoba viscum; As:Os: arsenic

trioxide.
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Table 4. Comparison of LD50 according to sex
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Control ALL AML
Drug” Sex
No § LD50 I No LD50 No LD50
M 5 0.02 6 0.03 3 0.04
ADR
F 2 0.03 10 0.01 2 0.01
M 5 0.04 6 0.03 4 0.04
Ara-C F | 0.07 12 0.05 2 0.1
M 5 0.14 6 0.05 3 0.12
VP16
F 1 0.14 7 0.04 1 0.06
M 8 0.47 4 0.96 - -
Abnoba
F 1 1.23 4 0.44 1 0.23
M 5 1.80 4 2.76 3 3.16
As:0st
F 1 5.86 9 1.41 1 2.22
) M 2 1.45 2 2.17 2 0.18
Agarlcus*
F 1 1.94 7 0.54 - -

x: pg/mL; +:10*M; £ mg/mL; §: Number of samples tested; | : Drug concentration lethal to 50% of
cells; ADR: adriamycin; Ara-c: cytarabine; VP16: etoposide; Abnoba: abnoba viscum; As:Os: arsenic

trioxide.
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Table S. Comparison of LD50 according to leukocyte count at diagnosis

ALL AML
Drug” WBC (/mm?)
No$ LD50 | No LD50
<50,000 10 0.02 5 0.02
ADR
>50,000 6 0.02 - -
<50,000 8 0.03 5 0.02
Ara-C
>50,000 10 0.04 1 0.87
<50,000 4 0.05 3 0.06
VP16
>50,000 9 0.04 1 0.94
<50,000 5 0.60 1 0.23
Abnoba
>50,000 3 0.89 - -
<50,000 7 1.41 4 2.69
As:0s1
>50,000 6 2.33 - -
) <50,000 4 0.99 1 0.34
Agarlcus*
>50,000 5 0.54 1 0.02

x: pg/mL; +10*M; £ mg/mL; §: Number of samples tested; | : Drug concentration lethal to 50% of
cells; ADR: adriamycin; Ara-c: cytarabine; VP16: etoposide; Abnoba: abnoba viscum; As:Os: arsenic
trioxide.
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