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Experiments on rabbits showed that the digestive power of the leukocytes is closely connected
with changes in intracellular alkaline phosphatase activity. Neutrophils with high enzyme ac-
tivity possess the greatest phagocytic activity, During digestion the intracellular enzyme ac-
tivity falls, possibly as a result of utilization of the enzyme during incorporation into phago-
somes. The enzyme activity was unchanged in control experiments, It is concluded that alka-
line phosphatase is one of the essential factors determining the protective function of neutro-
phils.

The link between alkaline phosphatase (AP) activity of neutrophil (pseudo~eosinophil) leukocytes and
their phagocytic function is not adequately reflected in the literature [4].

The present investigation was undertaken to study changes in AP actis}ity of the neutrophils in con-
nection with their phagocytic activity.

EXPERIMENTAL

Experiments were carried out on 30 rabbits. Blood for cytochemical study of AP activity and deter-
mination of phagocytic activity relative to Escherichia coli (Strain K 12 S) was taken from the marginal
vein of the ear. The degree of completion of phagocytosis was determined by the method of Berman and
Slavskaya [1], and the digestive capacity of the leukocytes was expressed as the index of completion [3];
AP activity was detected by the azo-coupling reaction [5] and the index of phosphatase activity of the neutro~
phils (IPAN) was calculated by Kaplow's method [8]. In control tests AP activity was determined without
addition of the bacteria.

EXPERIMENTAL RESULTS

The results are given in Table 1.

Exposure of the leukocytes on agar for 1 h had no effect on their AP activity, In the initial phase of
phagocytosis a tendency for the enzyme activity to fall was observed. During phagocytosis, as the disinte-
gration and fragmentation of the bacteria progressed and the index of completion rose, the value of IPAN
fell significantly. A similar paftern was observed on statistical analysis of the data by the method of non-
parametric analysis (P < 0,01).

Correlation analysis [2, 6] showed that the digestive power of the neutrophils is closely connected
with their phosphatase activity (P < 0.01). The character of the relationship differs in different stages of
phagocytosis (Table 1).

A study of the impressions showed that the distribution of neutrophils with different levels of AP
activity changed during phagocytosis on account of an increase in the number of cells showing no evidence
of AP activity and a decrease in the number of cells with high AP activity (P < 0,001). Attraction of the
bacteria took place mainly around neutrophils with high AP activity., Nonviable bacteria were usually found
in leukocytes with low enzyme activity or none, and less frequently around those with high activity.
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TABLE 1. Phagocytic and Enzymic Activity of Rabbit Blood Neutro-

phils
' Index of completion of
IPAN phagocytosis
Statistical index —
control €expt. expt’l. impressions
a b a b a I b )
M 206 | 206 195 161 0,20 0,50
=m 7,0 | 5,0 5,5 7,5 0,02 0,03
P <0,001 < 0,001
Py >0,05 <0,01
r -+0,41 —0,51
xm, 0,17 0,16
P <0,02 < 0,01

Legend. a) Before exposure; b) after exposure for 1 h on agar.
Note: ©P) Relative to impressions taken at once; Py) relative to

control,

It can be concluded from these results that the leukocytes with high AP activity are the most active
phagocytes. In the course of digestion of the bacteria the intracellular enzyme activity falls, probably as
a result of utilization of the enzyme during incorporation into phagosomes [7]. This indicates that AP is
one of the factors responsible for the protective function of neutrophil leukocytes.
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