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The lysozyme content in cells of the alveolar  and peritoneal exudates of animals sensit ized 
by s treptococi i  is increased  following in t radermal  injection of specific antigen into them. 

Intracellular enzymes, especially lysozyme, play an active role in disintegration of the cell wall of 
many microorganisms. The cell wall of the group A streptococcus, which is deficient in group C poly- 
saccharide, is also sensitive to lysozyme [7]. Investigations [6, 9] have shown an increase in the content 
of int racel lular  lyso~yme in the a lveolar  macrophages  of rabbits  sensi t ized ~vith :BCG. Other workers  ~8] 
found no increase  in lysozyme in these animals.  

The object of the present investigation was to de te rmine  the lysozyme level in alveolar  and peritoneal 
macrophages  during hypersensi t iv i ty  of the delayed type to s t reptococcal  antigens. The action of in t ra -  
dermal  injection of specific antigen on the enzyme content in the lymphocytes of the peritoneal and alevolar 
exudates of sensi t ized and control  animals was also studied. 

EXPERIMENTAL METHOD 

White-skinned guinea pigs were sensit ized by injection of 5 billion bacter ia l  cells of group A s t repto-  
cocci  in Freund ' s  incomplete adjuvant into the soft t i ssues  of the paw. The mater ia l  used for in t radermal  
injection was 1) s t reptococcal  al lergen [1, 4] in doses of 2, 4, and 5 #g and 2) purified tuberculin in doses 
of 4 and 8 #g. The peritoneal exudate was obtained without pre l iminary  stimulation by i r r igat ing the per i -  
toneal cavity of the animals with Hanks 's  solutiDn [3, 10]. Alveolar  exudate was obtained by a modified 
Myrvik ' s  method [9]: the t rachea  was dissected,  its upper part was clamped, and without removing the 
hear t  - lungs complex from the thorax, the lungs were i r r igated with medium, liberation of the cells being 
stimulated by careful  massage  of the lungs through the chest  wall. The washed out cells were counted in 
a Goryaev ' s  chamber  and disintegrated by rapid f reezing and thawing 6 times~ Lysozyme activity in the 
mate r ia l  obtained was determined from the zone of lysis  in agar using an acetone powder prepared from 
Micrococcus  lysodeikticus [2, 5]. The cell  composit ion was studied in f i lms stained by the R o m a n o v s k y -  
Giemsa method. 

EXPERIMENTAL R E S U L T S  

Marked react ions of delayed type were  found in all animals when s t reptococcal  al lergen was injected 
17-19 days af ter  sensi t izat ion with streptotocci;  no such react ions  occur red  in the control  animals.  Ex- 
amination of stained fi lms f r o m  the liquid used to wash the lungs showed that 80-85% of cells were large 
mononuclears ,  10-15% lymphocytes,  and 1-5% polymorphs.  A s imi lar  cell  composition was found in the 
peritoneal exudate. Sensitization and subsequent injection of antigen had no effect on the cell composition 
of the alveolar  and peritoneal exudates. Est imation of in t racel lular  lysozyme in the control  group of ani-  
mals  showed that its level in the alveolar  macrophages  was from twice to three t imes higher than that in 
cells of the peritoneal exudate. The lysozyme content in the alveolar  lymphocytes of control  animals and 
of sensit ized animals not receiving in t radermal  injection of the al lergen was more  than 3 #g/106 cells in 
15% of the animals.  Similar resul ts  were  obtained in the control  animals receiving an injection of al lergen 
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T A B L E  1. L y s o z y m e  Content  in L y m p h o c y t e s  of A l v e o l a r  and 
P e r i t o n e a l  Exuda t e  of Con t ro l  and S e n s i t i z e d  A n i m a l s  

Content of 7 lysozyme 
(in ~t g/10 ~ 
cells) 

Cells of 
alveolar 
exudam: 

3 ~g and 
more 
less than 
3 /~g 1X 

Total num- 
ber of 14 
animals 

Cells of peri- 
toneal 
exudate: 

1.3 ~g 
arlcl .repro 
less than 
1.3 ,ug 

Total num- 
ber of 
animals 

Control animals 
Animals sensitized with group A 

I streptococci . . . . . .  

14,2• 

85,8• 

,streptococcali I 
allergen 

15,4• 10,4 3 

84,6• 10,4 17 

35,5• 13,2 

} 64,5• 13,2 

2 

I1 

14 

13 2C 

30,8• 13,3 5 

69,2• 13,3 14 

I3 

I5• 

85-_+8,2 

strepto- 
coccal Tuberculin 
allergen, 

127 63,6• 18,7• 

36,4-- + 11 81,3• I0 

191 t6 

26• I0,3 14 74-- + 10,3 

74• 10,3 5 26• 10,3 

19 

5 31,5• 12 

1t 68,5-+12 

161 
and in a n i m a l s  s e n s i t i z e d  wi th  s t r e p t o c o c c i  fo l lowing  i n t r a d e r m a l  i n j ec t i on  of t u b e r c u l i n .  M e a n w h i l e ,  the  
l y s o z y m e  conten t  in 63.6% of the  s e n s i t i z e d  a n i m a l s  r e c e i v i n g  i n t r a d e r m a l  i n j ec t i on  of s t r e p t o c o c c a l  a l l e r -  
gen  was  m o r e  than  3 # g / 1 0  ~ c e l l s  (Tab le  1). The  l y s o z y m e  conten t  in 26-35% of the  c o n t r o l  and s e n s i t i z e d  
gu inea  p igs  not  r e c e i v i n g  i n j e c t i o n  of an t i gen  in the  l u m p h o c y t e s  of the  p e r i t o n e a l  e x u d a t e  was  m o r e  than  
1.3 p g / 1 0  ~ c e l l s .  A f t e r  i n t r a d e r m a l  i n j ec t i on  of s t r e p t o c o c c a l  a l l e r g e n  into s e n s i t i z e d  gu inea  piKs, a lyso- 
z y m e  con ten t  of m o r e  than  1.3 #g /106  c e l l s  was  found in 74% of the  a n i m a l s .  I n j e c t i o n  of t u b e r c u l i n  did  
not  i n c r e a s e  the  l y s o z y m e  con ten t  in the  c e l l s .  T h e  d i f f e r e n c e s  be tween  the  g roup  of s e n s i t i z e d  a n i m a l s  
r e c e i v i n g  a l l e r g e n  and the  c o n t r o l  g r o u p s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t ,  the  s a m e  a n i m a l s  e x h i b i t i n g  a h i g h e r  
l y s o z y m e  l e v e l  bo th  in the  a l v e o l a r  and in the  p e r i t o n e a l  c e l l s .  

A f t e r  i n t r a d e r m a l  i n j e c t i o n  of s t r e p t o c o c c a l  a l l e r g e n  into gu inea  p igs  s e n s i t i z e d  wi th  s t r e p t o c o c c i ,  
the  l y s o z y m e  conten t  in the  l y m p h o c y t e s  of both  p u l m o n a r y  and p e r i t o n e a l  o r i g i n  thus  i n c r e a s e d .  S ince  the  
c e l l  c o m p o s i t i o n  of the  a l v e o l a r  and p e r i t o n e a l  e x u d a t e s  w a s  unchanged ,  t h e r e  w a s  no q u e s t i o n  of  c e i l s  w i th  
a h i g h e r  l y s o z y m e  conten t  having  c o m e  f r o m  e l s e w h e r e .  In th i s  c a s e  t h e r e  was  e v i d e n t l y  an i n c r e a s e  in 
the  l y s o z y m e  con ten t  in the  l y m p h o c y t e s  of the  s e n s i t i z e d  a n i m a l s  a s  a r e s u l t  of the  ac t ion  of s p e c i f i c  a n t i -  
gen.  I n j ec t i on  of t u b e r c u l i n  in to  a n i m a l s  s e n s i t i z e d  wi th  s t r e p t o c o c c i  d id  not r a i s e  the  l e v e l  of t he  e n z y m e .  
Meanwhi l e  Cohn [6] and M y r v i k  [9] r e p o r t e d  an i n c r e a s e  in the  l y s o z y m e  conten t  in the  a l v e o l a r  m a c r o -  
phages  of a r a b b i t  i m m e d i a t e l y  a f t e r  s e n s i t i z a t i o n  wi th  BCG. H o w e v e r ,  it  i s  not  c l e a r  f r o m  t h e i r  p a p e r s  
w h e t h e r  the  a n i m a l s  w e r e  p r e l i m i n a r i l y  t e s t e d  wi th  t u b e r c u l i n  b e f o r e  d e t e r m i n a t i o n  of the  e n z y m e  con ten t .  
The  i n c r e a s e  in l y s o z y m e  conten t  in the  a n i m a l s  s e n s i t i z e d  wi th  s t r e p t o c o c c i  fo l lowing  i n t r a d e r m a l  i n j e c -  
t ion  of s p e c i f i c  an t igen  w a s  e v i d e n t l y  a s s o c i a t e d  wi th  h y p e r s e n s i t i v i t y  of the  d e l a y e d  t ype  and not  w i th  
h u m o r a l  a n t i b o d i e s .  T h i s  c o n c l u s i o n  i s  c o n f i r m e d  by  the  p r e s e n c e  of m a r k e d  r e a c t i o n s  of d e l a y e d  t ype  in 
the  e x p e r i m e n t a l  a n i m a l s .  
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