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Abstract. The phagocyte function of granulocytes and monocytes of whole blood was measured as superox-
ide production in patients treated for acute nonlymphoblastic leukaemia. The results indicate that the antileu-
kaemic protocol used in this study did not cause a decrase of the oxidative metabolism triggered by phagocyto-

sis and by phorbol esters.

Introduction

One of the parameters that are usually followed
during the treatment of cancer patients is the leuko-
cyte count. However, it would be also relevant for the
clinician to know the functional capacity of the leuko-
cytes during therapy. It has been reported that drugs
used in cancer patients such as prednisone or metho-
trexate inhibit leukocyte function [1-3]. Concomi-
tantly with neutropenia, such an effect is expected to
markedly increase the risk of infection.

We have utilized a quantitative assay of superoxide
(03) production in whole blood [4-6] of patients with
acute nonlymphoblastic leukaemia (ANLL) in order
to verify whether the protocol of cytostatic agents
used in our patients affected the phagocyte function.
By using whole blood the need of isolating the leuko-
cytes was eliminated. This reduced the amount of
blood and the time necessary for the assay and, more
important, allowed the measurement of phagocyte
function without washing the cells, i.e., in conditions
very similar to those occurring in vivo.

Patients and Methods

Studies were done on patients affected by ANLL, before and
during polychemotherapy. The induction treatment was based on
two repeated cycles of adriamycin (ADM, 35 mg/m?/day, days
1+2), cytosine arabinoside (ARA-C; 200 mg/m?*/day, days 1-7),

6-thioguanine (6-TG; 200 mg/m?/day, days 1-7), alternated with a
cycle consisting of ADM (50 mg/m?/day, day 1), vincristine (VCR;
1.3 mg/m?/day, day 2) and ARA-C (1 mg/m?/day, days 1-6). After
three cycles, also amsacrine (AMSA, 100 mg/m?/day, days 1-5)
and etoposide (VP16, 100 mg/m’/day, days 1-5) were given as con-
solidation chemotherapy.

The phagocyte function was measured as O3 production accord-
ing to the method of Bellavite et al. [6]: 1-2 ml of heparinized (20
U/ml) venous blood were withdrawn and utilized for the assay
within 2 h; for each blood sample duplicate assays of O3 production
in the absence and in the presence of opsonized zymosan (1 mg/ml)
and of phorbol 12-myristate 13-acetate (PMA; | ug/ml) as stimula-
tory agents were done. On the same blood sample the leukocyte
count and formula were done and the number of phagocytes was
reported as the sum of mature granulocytes plus half of mature
monocytes, because monocytes have about half the capacity of su-
peroxide production with respect to granulocytes [6]. The patients
considered in this study had small numbers of circulating immature
myeloid precursors (less than 5,000/mm? before therapy, less than
1,200 during therapy). The presence of blasts did not affect the as-
say of O; production because it is known that in these cells the re-
spiratory burst is almost totally absent [5, 7, 8].

Results and Discussion

Figure 1 shows the course of the phagocyte num-
bers and superoxide-producing capacity of whole
blood in two ANLL patients during the first three
months of therapy. It can be seen that the initial
chemotherapeutic cycle induced a rapid decrease of
both phagocyte number and superoxide production
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Fig. 1. Follow-up of phagocyte number (®) and phagocyte
function measured as O; production by 0.1 ml of whole blood in the
absence of stimulants (x), in the presence of opsonized zymosan
(A) or of PMA (M), in two patients (a, b) treated for ANLL. The
drugs were given at the indicated days according to the protocol de-
scribed in the ‘Patients and Methods’ section.

by whole blood. The decrease of superoxide produc-
tion was proportional to the decrease of phagocyte
count and during the maintenance therapy the two
parameters ran in parallel. The panel of patient B also
shows that the phagocytes newly produced during
recovery after nearly complete drug-induced aplasia
are functionally active.

Table 1 reports the mean values of O3 production
calculated per million of phagocytes in 5 patients af-
fected by ANLL, before and two months after the on-
set of therapy. It further demonstrates that the blood
phagocytes during the cytostatic therapy exhibit a
normal oxidative metabolism.

The investigation could be extended to other chem-
otherapeutic protocols. These preliminary observa-
tions suggest that drugs which are widely employed
for the therapy of ANLL induce only a quantitative,
but not qualitative, decrease of phagocyte-dependent

Table I. Superoxide production in whole blood of ANLL pa-
tients before and during therapy

O3, nmol/ 15 min/10° phagocytes

unstimulated stimulated with

opsonized PMA
zymosan
Patients
before therapy 8.6+5.7 131.1£33.0 108.7+41.0
during therapy 12.0+9.9 135.7+£28.5 94.6+38.1
Healthy controls 49127 106.3 £ 16.7 87.2119.6

The data are means+ SD of the values from 5 patients and
5 controls. The differences between patients before and during ther-
apy and between patients and controls are not statistically signifi-
cant.

host defences. This accounts for the common clinical
observation that in the course of infections associated
with drug-induced bone marrow aplasia, even a small
increase of blood neutrophils could cause a dramatic
improvement. From the results here reported it can be
also concluded that in the course of the chemotherapy
with ARA-C, 6-TG and ADM the monitoring of leu-
kocyte count and formula is a reliable and probably
sufficient parameter for the evaluation of nonspecific
immunity.
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