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The neutrophil is capable of react ing in many different ways, and this endows it with high plasticity and 
r ich effeetor possibil i t ies.  It is capable of active and purposive movement,  ingestion, adhesion, secret ion of 
preformed and newly formed cytotoxicity mediators ,  in tercel lular  cooperation, etc. [3]. The same stimulus can 
induce all or most react ions of neutrophils,  but this  is the exception ra ther  than the rule. T h e r e  is increasing 
evidence that individual manifestat ions of neutrophil react ivi ty are  determined by independent mechanisms and 
may be observed independently of each other.  Genetic defects and experimental  situatiQns are  known when one 
or  more  of the functions listed above is lost but ability to give the other react ions is p reserved  [6, 7, 10, 11]. 

This paper  descr ibes  data on the ability of neutrophils to respond by two types of react ions simultaneously: 
intensification of ehemokinesis  and oxygen-dependent m e t a b o l i s m -  the key element of the cytotoxic powers of 
phagocytic cells [8]. 

EXPERIMENTAL METHOD 

Tests  were ca r r i ed  out on 25 healthy blood donors aged 20-40 yea r s .  Neutrophils were  stimulated invi t ro  
by the addition of Staphylococcus aureus  al lergen (produced by Kazan'  Resea rch  Insitute of Immunology, Epide-  
miology, and Microbiology, Ministry of Health of the RSFSR). Staphylococcal al lergen (250 pg/ml)  and 25% 
sodium ci trate solution were mixed in the ratio of 4 : 1 in a siliconized test  tube. To 0.02 ml of the mixture 0.08 
ml of capil lary blood was added and the sample was incubated for 90 min at 37~ 0.05 ml of 0.2% ni t ro-BT solu- 
tion was added, and incubation continued for  a fur ther  30 min. Fi lms were stained for glycogen [5] and thenucle i  
were counterstained with 0.1% methyl green.  The intensity of chemokinesis  was determined by recording ame-  
boid evaginations of the neutrophils with redistr ibut ion of glycogen [4]. Activity of acid-dependent metabol ism 
(respi ra tory  burst) was judged by in t racel lu lar  deposition of diformazan - the reduced fo rm of n i t ro-BT [2]. 
Altogether 100 neutrophils  were analyzed, counting unstimulated (intact) and stimulated (ameboidlike and di- 
formazan-containing)  cells.  

EXPERIMENTAL RESULTS 

Unstimulated neutrophils accounted for 22-96% (71.6 • 4.1%) in different experiments (Table i). Three 
variants were distinguished among the stimulated cells: i) neutrophils developing only ameboid motility, 2) 
neutrophils with activation of acid-dependent metabolism, and 3) neutrophils giving positive results for both 
t es t s .  The content of the three  above-mentioned var iants  of stimulated cells differed in different donors: variant  
1 f rom 1 to 32% (13.5 ~- 1.7%), var iant  2 f rom 0 to 52% (11.5 • 0.6%), and variant  3 f rom 0 to 19% (2.6 • 0.8%). 

The neutrophils thus differed in the i r  ability to real ize these two effector functions: motor  and resp i ra to ry .  
Over 20% of the neutrophils  gave only one type of response:  activation of chemokinesis  or activation of oxygen- 
dependent metabolism. This conf i rms the view that the neutrophil is a polyfunctional aggregate,  which util izes 
its r e sou rce s  differentially depending on the charac te r  and conditions of stimulation [3]. The different charac te r  
of response of individual cells, descr ibed in this paper,  suggests heterogeneity of the blood neutrophils.  This 
concept, which was put forward a long t ime ago on the basis of "age maturi ty" of neutrophils [1], has recently 
developed beyond the bounds of the concept of physiological heterogeneity of the cells.  The view has evolvedthat 
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T A B L E  1. A c t i v i t y  of  C h e m o k i n e s i s  and  O x y -  

g e n - D e p e n d e n t  M e t a b o l i s m  of  H u m a n  N e u t r o -  

p h i l s  S t i m u l a t e d  by S t a p h y l o c o c c u s  a u r e u s  A l -  

l e r g e n  
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Variants of stimulated neutrophils 

Ck+ Ore+ Ck+ Ore- Ck- Ore+ 

19 7 52 
0 l0 I4 
3 16 l0 
0 20 10 
2 30 5 
2 16 16 
5 10 18 
1 17 13 
6 5 27 
l 21 6 
4 22 6 
0 10 3 
8 t6 10 
2 30 1 
3 7 0 
0 32 4 
0 1 29 
1 8 19 
0 19 1 
3 13 1I 
3 16 10 
0 3 1 
0 6 4 
0 11 l 
4 7 I8 

2,6_+0,8 13,5~I,7 11,5~0,6 

L e g e n d .  Ck) C h e m o k i n e s i s  ( a m e b o i d  a c t i v i t y  

of c e l l s ) ,  Om)  i n t e n s i f i c a t i o n  of  o x y g e n - d e -  

p e n d e n t  m e t a b o l i s m  ( r e d u c t i o n  of n i t r o - B T ) .  

t r u e  s u b p o p u l a t i o n s  of p e r i p h e r a l  n e u t r o p h i l s ,  d i f f e r i n g  in  c e r t a i n  f u n c t i o n a l  f e a t u r e s ,  e x i s t  [9]. O u r  o b s e r v a -  

t i o n s  c o n f i r m  t h i s  v i e w .  W i t h i n  t h e  s a m e  p o p u l a t i o n  w e  o b s e r v e d  at l e a s t  f o u r  v a r i a n t s  of c e l l s  w h i c h  r e s p o n d e d  

d i f f e r e n t l y  t o  t h e  s a m e  s t i m u l u s .  C o n s i d e r i n g  t h a t  n e u t r o p h i l s  f r o m  d i f f e r e n t  d o n o r s  d i f f e r  in t h e i r  r e a c t i v i t y  

p r o f i l e ,  it  c a n  b e  p o s t u l a t e d  t h a t  t h e  f u n c t i o n a l  r e s e r v e  o f  t h e  p h a g o c y t o s i s  s y s t e m  e x h i b i t s  i n d i v i d u a l  d i f f e r e n c e s .  
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