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Alkaline phosphatase [EC 3.1.3.1.] (AP) was discovered in the membranes of cells where active
transport processes take place. In polymorphnuclear leukocytes (PMNL) AP is located in secretary
vesicles [1]. We have demonstrated previously, that bacterial polyfructan levan (L) causes alteration of
penetration in cells membranes [2]. This raised our interest in the study of the influence of L and its
structural analogues on AP activity. Detection of AP activity is used for differential diagnosis of chronic
myelocytic leukemia (CML): leukemic cells have a low activity of AP, while that in neutrophils of
healthy donors is higher. We are presently studying nonspecific modulation of PMNL phagocytosis by
bacterial polyfructans levan and its chemical derivatives in vitro using leukocytes from healthy
volunteers and patients with CML.
Materials and methods. We evaluated the alteration of PMNL AP activity by L, synthesized by
Zymomonas mobilis 113 S, its periodate oxidized forms (LO) and subsequently reduced levan (LOR).
All fructans were used in a concentration of 5 mg/ml. The activity of AP was analyzed in PMNL cells
by using AS-naphtol phosphate. Concurrently, the percentage of active PMNL was measured.
Results. The AP activity in PMNL of healthy volunteers was 88-106 units, in CML patients only 24
units (23-27 %). Reduced AP activity in leukemia patients is a consequence of AP messenger RNA
deficiency [3]. By testing the influence of polyfructans on the AP level positive effects of variable
extent were found. According to our data, if compared to the control (100 % level). L increases the
activity of AP PMNL by 188,2 % in healthy donors, and by 144,1 % in patients with CML; LO
increases the activity of AP by 130,0-160,7 % in healthy donors and by 102,2 % in CML patients; LOR
had the most significant effect of AP activity: increases it of 215,3 %-230,5 % and 127,3 % in healthy
donors and CML patients, respectively. After treatment with polyfructans, the percentage of active
cells was as follows: L increased the number of cells containing active AP to 117,3 %, LO to 106,4 %,
LOR to 123,1 %. The above provides evidence that the increase of the amount of phagocytic cells,
which are the source of AP, do not explain the significant increase of AP activity. The diverse
structures, chemistry of bonding to the surface of PMNL cells and the possible mechanism of AP
activation will be discussed.
Conclusion. Bacterial polyfructan levan and its derivatives have a direct influence on the AP activity
of polymorphnuclear leukocytes; among the L chemically modified forms studied, the most active was
LOR.
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