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An inc rease  in the c i rcula t ing kininogen concentra t ion was found in guinea pigs sens i t ized  
with human s e r u m  albumin or  BCG vaccine.  An anaphylact ic  reac t ion ,  subaeute in c h a r a c t e r  
o r  manifes ted  as shock with a marked  dis turbance of r e sp i ra t ion ,  was  accompanied  by an 
inc rease  of 1.5-2 t imes  in kal l ikrein act ivi ty and of 6-10 t imes  in p l a sma  kininase act ivi ty.  
The mean dec rease  in the kininogen concentrat ion was 20-48%, but when the shock followed 
an acute course  it fell by 73-86%. The f ree  kinin concentrat ion was e i the r  r a i s ed  o r l o w -  
ered .  
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The development  of many a l le rg ic  d i seases  is explained by inc reased  genera l  o r  local  fo rmat ion  of 
f ree  kinins. It is postulated that bradykinin,  together  with a s low-act ing subs tance ,  plays the decis ive role  
in the development  of a t tacks of acute b ronchospasm in bronchial  as thma.  P rev ious  investigations in vi t ro 
showed 12-150-fold inc rease  in the sens i t iv i ty  of the smooth  musc les  of the isolated t r acheo-b ronch ia l  
chain in guinea pigs sens i t ized  by noninfectious and infectious a l l e rgens ,  to bradykinin.  

In the investigation descr ibed  below the four  main components of the kinin s y s t e m  of the blood p l a s m a  
were  studied in vivo during sens i t iza t ion  and anaphylaet ic  shock. 

EXPERIMENTAL METHOD 

Twelve healthy guinea pigs and 43 guinea pigs sensitized with human serum albumin or BCG vaccine 
were used. Blood for testing was taken from the heart. The plasma kininogen [I], the concentration of free 
kinins in the blood [2], the kininase activity and the total kallikrein activity [3] were determined. In the last 
case, plasma previously activated by heating to 56~ in an acid medium (pH 3.0) and neutralized to pH 7.6 
was treated with glass (weight of glass 500 rag, particle diameter 0.3-0.5 mm, shaking for 5 rain). In this 
way the total activity of kallikrein, including the enzyme circulating in the active form, that contained in a 
complex with the inhibitor, and that existing as kallikretnogen, could be determined. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The components of the plasma kintu system were determined 3 and 4 weeks after sensitization with 
human serum albumin in 16 animals, eight of which received a reacting dose of antigen (i-2 mg into the jug- 
ular vein). Tests on 27 guinea pigs vaccinated with BCG were carried out 2-5 weeks after injection of the 
antigen. A reacting dose of the vaccine (200 pg into the jugular vein) was given to 17 guinea pigs. In 40% of 
the guinea pigs of both groups the anaphylactic reaction was acute and in 60% subacute. Blood was taken 
15-45 min after injection of the antigen. The results of analysis of the components of the kintn system in 
the healthy and sensitized guinea pigs are given in Table i. 

The plasma kinin system in guinea pigs is characterized by a higher kininogen level and by much 
greater kininase activity than in man or the rabbit. The sensitization process, whether with noninfectious 
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TABLE 1. Components of the Kinin Sys tem of Guinea Pig  P l a s m a  
(M~m) 

Index 

Free kinins (in ng/ml 
blood) 

Kallikrein (in/~g/ml 
plasma) 

Kininogen (in ~zg/ml 
plasma) 

Kininases (in #g/ml 
plasma in 1 rain) 

Animals 
sensitized with sensitized with BCG 
albumin vaccine 

control 

2,84-0,38 

0,954-0,19 

7,14-0,95 

5t.04-3,80 

beforein, after injec- 
jectionot tion of 
reacting reacting 
dose (8) dose (8) 

2,04-0,50 J 8,94-1,1~ (3) 
1,2• (5) 

0,554-0,10 t 0,93_.+0,22* 
9,4~1,04"] 4,9__+ 1,0" 

22,3~15,4 | 518,0~118,0=~ " 

J 

- before in- 
jection of 
reacting 
dose (10) 

2,94-0,22 

I, 104-0,22 

9,94-1,10" 

155,04-22,1' 

after injec- 
tion 9-f 
reacting 
dose (17) 

9,2-4-1,38 ~" (10) 
1,3_+0,3617) 

1,77~0,16T 

7,84-0,58* 

326,04-44,6 

* P < 0.05. 
t P < 0.001. 
Note: Number  of an imals  shown in p a r e n t h e s e s .  

o r  infectious a l l e rgen ,  was accompanied  by an i n c r e a s e  in the quantity of c i r cu l a t i ng  kininogen. The deve l -  
opment of both an acute and a subacute  anaphylac t ic  r e a c t i o n  in the an imals  of both groups  was accompanied  
by ac t iva t ion  of the kinin s y s t e m ,  e x p r e s s e d  as an i n c r e a s e  of 1.5-2 t imes  in the total  ka l l i k re in  ac t iv i ty ,  
wi th  the r e su l t  that the kininogen leve l  fell  on the ave rage  by 20-48%. If the course  of the anaphylact ic  shock 
was acute ,  with s eve re  d i s tu rbance  of r e s p i r a t i o n ,  the kininogen concent ra t ion  fel l  by 73-86% (from 9.4 
#g/ml to 1.5-2.5 #g /ml ) .  The changes were  p a r t i c u l a r l y  marked  in the k in in-sp l i t t ing  enzymes ,  the ac t iv i ty  
of which i n c r e a s e d  sha rp ly .  The concent ra t ion  of f ree  kinins in the blood changed va r ious ly :  in some ex-  
p e r i m e n t s  there  was a th ree fo ld  i nc rea se  in the level  of these  pep t ides ,  in o thers  the i r  concent ra t ion  fel l  
by 33-50%. The ac t iv i ty  of the p l a sma  k inases  was evident ly  the fac to r  that de t e rmined  the concent ra t ion  
of f ree  kinins during the anaphylae t ic  r eac t ion .  Its exces s ive  ac t iv i ty  could mask  the p r o c e s s  of i n c r e a s e d  
kinin fo rma t ion  o r  could even outweigh it. The r e s u l t s  a r e  evidence of changes in the functional s ta te  of the 
kinin s y s t e m  of the body accompanying sens i t i za t ion  and anaphylac t ic  shock.  
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