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Exper imen t s  on r abb i t s  showed that the digest ive power of the leukocytes  is c lose ly  connected 
with changes in in t race l lu la r  alkaline phosphatase  act ivi ty.  Neutrophils  with high enzyme ac -  
t ivity p o s s e s s  the g r ea t e s t  phagocytic act ivi ty.  During digestion the in t race l lu la r  enzyme ac -  
t ivi ty fa l ls ,  poss ib ly  as a r e su l t  of uti l ization of the enzyme during incorpora t ion  into phago-  
somes .  The enzyme act ivi ty  was unchanged in control  expe r imen t s .  It is concluded that a lka-  
line phosphatase  is one of the essent ia l  f ac to r s  de termining the pro tec t ive  function of neu t ro -  
phfls .  

The link between alkaline phosphatase  (AP) act ivi ty  of neutrophil  (pseudo-eosinophil)  leukoeytes  and 
the i r  phagocytic  function is not adequately re f lec ted  in the l i t e ra tu re  [4]. 

The p re sen t  investigation was under taken  to study changes in AP act ivi ty  of the neutrophi ls  in con-  
nection with the i r  phagocyt ic  act ivi ty.  

E X P E R I M E N T A L  

Exper imen t s  were  c a r r i e d  out on 30 rabbi t s .  Blood for  cytochemical  study of AP act ivi ty  and d e t e r -  
minat ion of phagocyt ic  act ivi ty  re la t ive  to Esche r i ch ia  coli (Strain K 12 S) was  taken f r o m  the marg ina l  
vein of the ea r .  The degree  of complet ion of phagocytosis  was de te rmined  by the method of B e r m a n  and 
Slavskaya [1], and the digest ive capaci ty  of the teukocytes  was e x p r e s s e d  as the index of complet ion [3]; 
AP act ivi ty  was  detected by the azo-coupl ing reac t ion  [5] and the index of phosphatase  act ivi ty  of the neu t ro -  
phils (IPAN) was  calculated by Kaplow's  method [8]. In control  t e s t s  AP act ivi ty  was de te rmined  without 
addition of the bac t e r i a .  

E X P E R I M E N T A L  R E S U L T S  

The re su l t s  a re  given in TaMe 1. 

Exposure  of the leukocytes  on agar  for  1 h had no effect  on the i r  AP act ivi ty.  In the initial phase  of 
phagocytos is  a tendency for  the enzyme act ivi ty to fall was observed .  During phagocytos is ,  as the d is in te-  
gra t ion  and f ragmenta t ion  of the bac t e r i a  p r o g r e s s e d  and the index of complet ion r o s e ,  the value of IPAN 
fell  s ignificantly.  A s i m i l a r  pa t t e rn  was  obse rved  on s ta t i s t ica l  ana lys is  of the data by the method of non- 
p a r a m e t r i c  analys is  (P < 0.01). 

Cor re la t ion  analys is  [2, 6] showed that the digest ive power  of the neutrophi ls  is c lose ly  connected 
with the i r  phosphatase  act ivi ty  (P < 0.01). The c h a r a c t e r  of the re la t ionship  di f fers  in different  s tages  of 
phagocytos is  (Table 1). 

A study of the i m p r e s s i o n s  showed that the dis tr ibut ion of neutrophi ls  with different  leve ls  of AP 
act ivi ty  changed during phagocytos is  on account of an inc rease  in the number  of cel ls  showing no evidence 
of AP act ivi ty and a dec r ea s e  in the num ber  of cel ls  with high AP act ivi ty  (P < 0.001). At t rac t ion of the 
bac t e r i a  took place mainly  around neutrophi ls  with high AP act ivi ty.  Nonviable bac t e r i a  were  usual ly  found 
in leukoeytes  with low enzyme act ivi ty  o r  none, and l e s s  f requent ly  around those with high act ivi ty.  
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TABLE 1. Phagocyt ic  and Enzymic  Act ivi ty  of Rabbit  Blood Neut ro-  
phils  

Statistical index 
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7,0 5,0 

I:PA N 

, a 

Index of completion of 
phagocytosis 

ex t'l. im ressiom 
a b 

0,20 
0,02 

195 
5,5 

> 0,05 

161 
7,5 

<0,001 
<0,01 

-{-0,41 
0,17 
<0,02 

0,50 
0,03 

<0,001 

--0,51 
0,16 
<0,01 

L e g e n d .  a) Before  exposure;  b) a f te r  exposure  fo r  1 h on agar .  
N o t e  : P) Rela t ive  to i m p r e s s i o n s  taken at once; P1) re la t ive  to 
control .  

It  can be concluded f r o m  these r e s u l t s  that the leukocytes  with high AP act ivi ty  a re  the mos t  act ive 
phagocytes .  In the course  of digest ion of the bac t e r i a  the in t r ace l lu la r  enzyme act ivi ty  fa l ls ,  p robab ly  as  
a r e su l t  of ut i l izat ion of the enzyme during incorpora t ion  into phagosomes  [7]. This  indicates  that  AP is 
one of the f ac to r s  r espons ib le  for  the p ro tec t ive  function of neutrophil  leukocytes .  
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