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Final Lecture
Biology of Acute Leukemia and Recent Progress in Treatment

Toshiko MOTOJI
Department of Hematology, Tokyo Women's Medical University

With the establishment of a culturing method for leukemic cells, it became clear that hematopoietic growth
factors such as granulocyte colony-stimulating factors (G-CSF) and interleukin-5 stimulate the growth of normal
hematopoietic progenitors, but also leukemic progenitors. On the basis of the results of an in vitro study, the clini-
cal use of G-CSF is not recommended in patients with acute myelogenous leukemia (AML) when leukemic cells
are observed in peripheral blood. Although the rate of AML remission has improved recently, more than a half of
patients eventually relapse, resulting in death due to refractoriness to chemotherapy. A representative cause of
multidrug resistance (MDR) is the expression of the MDR gene and its product P-glycoprotein (P-gp). P-gp is
thought to be involved in the extrusion of anticancer drugs from cells, and therefore, the presence of P-gp in leu-
kemic cells decreases the intracellular anticancer drug concentration, resulting in low drug sensitivity not only in
leukemic cells but also in leukemic progenitor cells. Although the presence of P-gp in leukemic cells affects the
remission rate, unresponsiveness to treatment cannot be explained by increased positivities of P-gp in leukemic
cells in relapsed patients. Recent findings suggest that unresponsiveness to anticancer drugs may result from
molecular alteration in leukemic cells.

Key Words: acute myelogenous leukemia, growth factors, multidrug resistance, p-glycoprotein
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Fig. 1 Leukemic colony formation by the addition of interleukin-5
(A) The colony formed by interleukin-5 in an agar preparation showing eosinophilic gran-
ules (May-Griinwald Giemsa staining). Leukemic eosinophilic cells were suspected on the
basis of Biebrich scarlet staining and naphthol AS-D chloroacetate staining. (B) The colony
cells showed deletion of Y chromatin on quinacrine dihydrochloride staining. In this patient,
Y chromatin was not detected in leukemic blast cells before culturing. (Motoji T et al”)
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Fig. 2 Diseasefree survival (DFS) and overall survival (OS) of patients with acute myelog-
enous leukemia in the treatment arm (JALSGAMILZ201 protocol)
(A) DFS of patients with complete remission. The predicted 5-year DFS was 43% in the
high-dose cytarabine (HiDAC) group and 39% in the multiagent chemotherapy (multiagent
CT) group. (B) OS of patients with complete remission. The predicted 5-year OS was
58% in the high-dose cytarabine group and 56% in the multiagent chemotherapy group.

(Miyawaki S et al22)
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Fig. 3 Structure and function of P-glycoprotein (P-gp)
This model shows that the P-gp-mediated efflux of
drug substrates can occur at the level of the plasma
membrane or from the intracellular compartment.
ATP, adenosine triphosphate; ADP, adenosine diphos-
phate; Pi, inorganic phosphate. (Germann UA38)
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Fig. 4 Intracellular daunorubicin/rhodamine 123 (DNR/
Rh123) content in leukemic cells
The intracellular DNR/Rh123 content is significantly
lower in P-gp-positive leukemic cells than in P-gp-
negative leukemic cells. (Wang YH et al43)
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Fig. 5 Remission rate in acute myelogenous leuke-
mia patients with P-gp positivity
The complete remission rates decreased with an
increase in the percentage of P-gp positivity. Data
listed above the bar indicate the number of patients
who achieved remission with the total number of
patients. (Motoji T et al#4)
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