
E F F E C T  O F  L E U K O C Y T I C  F A C T O R S  ON E M I G R A T I O N  

O F  L E U K O C Y T E S  IN I N T A C T  A N D  I R R A D I A T E D  A N I M A L S  

L .  V.  K o r o l e v a  a n d  N.  I .  T s y r a n  UDC 612.112.4.014.481.1 

Leukocy t ic  f a c to r s  ( l y sosomes ,  g ranu locy t t c  subs tance) ,  i s o l a t e d  f r o m  p o l y m o r p h o n u c l e a r  
l eukocy tes ,  as  wel l  as d e s t r o y e d  l eukooytes  of the p e r i t o n e a l  exudate  of r a b b i t s  and r a t s ,  i f  
in jec ted  i n t r a d e r m a l l y ,  induce ac t ive  e m i g r a t i o n  of l eukocy tes .  P r e p a r a t i o n s  f rom l e u k o -  
cy tes  obta ined  f rom i r r a d i a t e d  an ima l s  p o s s e s s e d  lower  l eukotax ic  ac t iv i ty  than p r e p a r a t i o n s  
of l eukocy tes  f rom in tac t  an ima l s .  

In s tud ies  of the phlogogenic  ac t iv i ty  of l eukocy tes  a t tent ion has  been  concen t r a t ed  on t h e i r  ability, to 
induce the deve lopmen t  of d i s t u r b a n c e s  of p e r m e a b i l i t y  [7, 8]. Too l i t t l e  a t tent ion has  been  pa id  to the s tudy 
of the p r o p e r t y  of l eukocy te s  to induce e m i g r a t i o n  of  ce l l s .  E x p e r i m e n t s  have shown that  40 min a f t e r  i n t r a -  
d e r m a l  in jec t ion  of e x t r a c t s  of homologous  p o l y m o r p h s  into r abb i t s ,  e m i g r a t i o n  of l eukocy tes  deve lops .  
E x t r a c t s  of o the r  b lood o r  t i s s u e  ce l l s  were  ineffec t ive  [6]. In l a t e r  inves t iga t ions ,  e m i g r a t i o n  of  l e u k o -  
cy t e s  in the m e s e n t e r y  of r abb i t s  and r a t s  [7] was induced by l y s o s o m a l  f a c to r s  of p o l y m o r p h s  [3] and 
a lso  by g ranu locy t i c  subs t ance  [8]. 

The ob jec t  of the  p r e s e n t  i nves t iga t ion  was to continue the s tudy of the leukotax ic  ac t iv i ty  of p o l y -  
m o r p h s  of  in tac t  an ima l s ,  and a lso  of  l eukocy te s  f rom i r r a d i a t e d  r abb i t s  and r a t s ,  modi f ied  as  a r e s u l t  of 
th is  p r o c e d u r e  [1]. 

E X P E R I M E N T A L  M E T H O D  

The ab i l i ty  of  homologous  l eukocy t i c  f a c to r s  (des t royed  l eukocy te s ,  g ranu locy t i c  subs tance ,  and l y s o -  
somes)  f rom u n i r r a d i a t e d  and r a d i a t e d  r abb i t s  and r a t s  to induce e m i g r a t i o n  was e s t ima t ed .  Leukocyt ic  
f a c to r s  we re  obta ined  f rom l eukocy te s  of the p e r i t o n e a l  exudate  [4]. Leukocytes  were  obtained f rom i r r a -  
d ia ted  an ima l s  on the fourth day  a f t e r  x - r a y  i r r a d i a t i o n  in a dose  of 800 R for  r abb i t s  and 600 R fo r  r a t s  
(180 kV, 15 mA, f i l t e r s :  A1 3.5 mm; Cu 0.5 mm). The f a c t o r s  were  in jec ted  i n t r a d e r m a l l y  in 0.1 ml p h y s i o -  
log ica l  sa l ine  in d o s e s  (ca lcu la ted  p e r  mg prote in)  l ead ing  to the  deve lopment  of d i s t u r b a n c e s  of  p e r m e -  
ab i l i ty  of the skin  v e s s e l s  [21. The an ima l s  were  s a c r i f i c e d  1 and 9 h a f t e r  the in jec t ions .  A p i e c e  of skin  
at  the p lace  where  the p r e p a r a t i o n s  were  in jec ted  was exc i s ed  and f ixed in 10% neu t r a l  f o r m a l i n  solut ion 
for  5-7 days ,  and then mounted in gela t in .  Sect ions  were  cut f rom the b locks  in a t h i ckness  of 20 g on a 
f r e e z i n g  mic ro tome .  The s ec t i ons  were  s t a ined  with h e m a t o x y l i n - e o s i n .  Each leukocyt ic  p r e p a r a t i o n  was 
t e s t ed  on 5-8 a n i m a l s .  Leukocy tes  in the sec t ions  were  counted under  a magni f ica t ion  of 400 ×. To count the 
n u m b e r  of l eukocy te s  p e r  m m  2 t i s s u e ,  44 s q u a r e s ,  the a r e a  of which was  d e t e r m i n e d  by an o c u l a r  m i c r o -  
m e t e r ,  were  examined .  The n u m b e r  of l eukocy te s  p e r  mm 3 t i s s u e  was d e t e r m i n e d  by H j e l m a n ' s  f o r m u l a  
[5] for  counting mas t  c e l l s :  the  leukocyte  count was g iven  by 
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TABLE 1. E m i g r a t i o n  of Leukocytes  a f te r  I n t r a d e r m a l  in jec t ions  
of Homologous Leukocyt ic  F a c t o r s  into Rabbi ts  and Rats  (num- 
b e r  of l e u k o c y t e s / m m  3 t issue)  

Factor 

Destroyed leukocytes 5 900 ~ 
! 7001.2 

Granulocytic substance 
5 9001 

2 6001'2 

Lysosomes 5 700' 
2 0001.2 

Physiological saline -- 600 500 
No injection given -- -- 800 

~P < 0.05 compared  with cont ro l  ( inject ions of phys io log ica l  
sal ine) .  
2p < 0.05 compared  with leukocyt ic  p r epa ra t i ons  f rom leuko-  
cytes  of un i r r ad i a t ed  animals .  

Rabbits 
Animals donating 
leukocytes after 1 h after 9 h 

Unirradiated 560 3 600 ~ 
Irradiated I 30012- 

Unirradiated I 200 t 4 700 t 
Irradiated 800 a.-~ 

Unirradiated I 400' 3 000 l 
Irradiated I 300 t,2 

Rats 
(after 9 h) 

where  n is the number  of ce l l s  p e r  mm 2, ~ the th ickness  of the sec t ion  in ~ (in these  ca se s  20p), d the 
mean  d i a m e t e r  of the ce l l s  (in this case  10 #), and h the r e s o l v i n g  power ,  which in the case  of the opt ical  
s y s t e m  used was equal to 1. Student 's  t t e s t  was used as the c r i t e r i o n  of s ign i f i cance  in the s t a t i s t i ca l  
analys is .  

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

Emig ra t i on  of l eukocytes  was obse rved  1 h a f te r  i n t r a d e r m a l  in jec t ions  of  all  leukocyt ic  p r epa ra t i ons  
tes ted.  The number  of e m i g r a t i n g  leukocytes  was sharp ly  i n c r e a s e d  9 h a f te r  the in jec t ions  (Table 1). The 
most  in tens ive  e m i g r a t i o n  o c c u r r e d  af ter  i n t r a d e r m a l  in jec t ions  of l y s o s o m e s  f r o m  polymorphs .  E m i g r a -  
tion took place  mainly into loose  connect ive  t i s sue  of the s t r a t u m  p a p i l l a t e  of the skin, where  most  of the 
blood v e s s e l s  are  located.  Emig ra t i on  was l e s s  marked  in the dense  connect ive  t i s sue  of  the s t r a t um  
spinosum. The inves t iga ted  a r e a  of t i s sue  was edematous ,  loose  in tex ture ,  and its blood v e s s e l s  w e r e  
hype remic .  Numerous  po lymorphs  w e r e  seen outside the v e s s e l s ,  e spec i a l l y  9 h af ter  in jec t ion  of  the l euko-  
cytic  p repa ra t ions .  Some v e s s e l s  w e r e  ruptured.  The s i m i l a r  p i c tu re  was o b s e r v e d  in p r e p a r a t i o n s  of 
rat' s skin. 

In both rabbits and rats the ability of leukocytic factors isolated from the leukocytes of irradiated 
animals to induce emigration was considerably weakened. 

These experiments thus revealed high leukotaxic activity of all the studied leukocytic factors from 
intact rabbits and rats. The development of emigration 1 h after injection of the preparations, and compari- 
son of the results with data in the literature concerning the activity of other tissues [6] indicate the specific 
role of polymorphs. The cells which emigrated in most cases, even 9 h after injection, were polymorphs. 
These observations suggest that the leukotaxic effect of polymorphs is due to their lysosomal fractions. 
This is confirmed by the results of preliminary experiments in which acid phosphatase, the enzyme of lyso- 
somes, was injected. 

The ability of leukocyt-ic factors of irradiated animals to induce emigration was considerably reduced. 
This decrease in the leukotaxic activity of preparations obtained from the leukocytes of irradiated rats and 
rabbits is evidently further proof of the development of qualitative changes in the leukocytes of irradiated 
animals. 
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