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The inhibitory activity of e -aminocaproic  acid (e-AA) on the agglutination of bacter ia l  vac -  
cines and sheep 's  red cells and on the indirect hemagglutination react ion was investigated 
in vi tro.  In addition, the mechanism of the f i rs t  phase of the immunological response was 
studied with the aid of luminescent  antibodies. Inhibition of the immunological response 
did not occur  in the sys tems  descr ibed,  e-AA inhibits the precipitation reaction,  the lyric 
activity of complement (in a dose of 12 mg/ml) ,  and also the proteolytic activity of pepsin 
(3 mg/ml)  and trypsin (25 mg/ml)  relative to bovine serum albumin. 

Substances not affecting the immunocompetent cells of the body are  now used in addition to immunode-  
p ressan t s  [5] for the t reatment  of a number of immunopathological states.  One such substance is e -amino-  
caproic  acid (e-AA), which prevents the development of anaphylactic react ions  clinically and in exper i -  
ments on animals and prolongs the survival of a heterologous skin graft [8, 10, 11], probably on account 
of its ability to inhibit the manifestation of some serological  reactions [1, 4, 9, 12] and fibrinolysis  [7]. 

The object of the present  investigation was to study the effect of e-AA on the resul t  of interaction 
between antigen and antibody with the aid of models of serological  react ions using soluble, corpuscular ,  
and s t ructural  t issue antigens, and also lyric p rocesses  connected with the action of complement on sens i -  
tized cells and the react ion of proteolysis .  

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

Heat-killed vaccines of group C s t reptococci  and Candida albicans, sheep 's  red cells, and horse  
serumalburn inwere  used as the antigens. Sections of mouse kidney were cut on a cryosta t  at -20~ Anti- 
bacter ial ,  cytotoxic, and immune sera  against horse protein w e r e  prepared in rabbits by the usual scheme 
[3]. Luminescent  sera  a~'ainst ~o~inea pig and rabbit globulin were obtained from the N. F. Gamaleya In- 
stitute of Epidemiology and Microbiology, Academy of Medical Sciences of the USSR. 

Agglutination of bacter ial  vaccines and sheep 's  red cells, the precipitat ion test  in narrow tubes, and 
the hemolysis  and indirect hemagglutination tests  were car r ied  out by Rezinkova 's  methods [6]. ~taining 
of the sections with luminescent sera  was car r ied  out by the indirect method of Coons and Shephard [2]. 
Proteolys is  of bovine sera  albumin (30 m g/ml) was ca r r i ed  out with preparat ions pepsin (pH 5.0) and t ryp-  
sin (pH 9.0) in a dose of 1 m g / m l .  The intensity of proteolysis  was determined from the change in the 
protein concentration in the solution af ter  incubation for 30 rain at 37~ (biuret reaction, measurements  
with FEK-M1 photoelectric color imeter) .  Prepara t ions  of e-AA were added to the medium with which the 
ant iserum or antigen was diluted. The presence  of e-AA in the medium was determined by the ninhydrin 
react ion on the SF-1 s p e c t r o p h o t o m e t e r ,  ~ = 400 nm. 
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TABLE 1. Effect of e-AA on Serologica l  and Enzyme React ions  

Reaction 

Agglut inat ion 

Ind i rec t  immunoluminescence  

Antigens and s ubs t r a t e s  used 

Vaccine of group C streptococci 
Vaccine of C. albicans 
Sheep's red cells 
Vaccine of C. albicans 

Minimal dose 
of e-AA 

Indi rec t  hemagglut inat ion 
P rec ip i t a t ion  
Hemolys i s  
P r o t e o l y s i s :  

by peps in  
by t ryps in  

Section of mouse kidney 
Horse  se rum albumin 
The same  
Sheep's  r ed  ce i l s  

Bovine a lbumin 
The same 

inhibi t ing 
reac t ion  
(in m g/ml)  

l 

12.5 
12.5 

3.0 
25.0 

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

The action of e-AA was inves t iga ted  on the mani fes ta t ion  of a number  of s e r o l o ~ c a l  r eac t ions  (ag- 
glutination of b a c t e r i a l  vacc ines  and sheep ' s  e r y t h r o c y t e s ,  ind i rec t  hemagglut inat ion,  p rec ip i t a t ion ,  and 
hemolys is )  and on the s ta in ing  of t i s sue  sec t ions  and f i lms  of b a c t e r i a l  cu l tu res  by luminescen t  s e r e  by the 
ind i r ec t  method of Coons and Shephard with the use of complement .  The r e s u l t s  showed that e-AA, in a 
dose of 0 .25-200 m g / m l ,  did not inhibit  agglut inat ion of vacc ines  of group C s t r ep tococc i  and Candida 
a lb icans ,  native sheep ' s  r ed  ce l l s ,  or  fo rma l in i zed  sheep ' s  r ed  ce l l s  loaded with horse  albumin,  by the 
c o r r e s p o n d i n g  immune s e r e .  No d i f ference  was found in the c h a r a c t e r  of luminescence  of the basemen t  
m e m b r a n e s  of the g lomeru l i  in sec t ions  of the mouse kidney or ce l l s  of C. a lb icans  vaccine  in f i lms  when 
t r e a t ed  with homologous i n t e rmed ia t e  and labe led  a n t i - r a b b i t  s e r e  containing e-AA, and of control  p r e p a r a -  
t ions t r ea t ed  with the co r r e spond ing  immune s e r a  without addit ion of e-AA. P rec ip i t a t i on  of horse  a lbumin 
by the co r r e spond ing  immune se rum was inhibited on the addit ion of e-AA to the medium,  s t a r t i ng  with a 
dose of 12.5 m g / m l  (Table 1). These same concent ra t ions  of e-AA blocked the lyric ac t iv i ty  of complement  
when added to the immune complex  (sheep ' s  red  ce l l s  plus hemolyt ic  serum)  in a solution of e-AA, Com-  
p lement  f ixation l ikewise  was not found on immune complexes  (sheep ' s  r ed  cel ls  plus immune se rum or  
C. s lb icans  vaccine  plus immune serum)  in the p re sence  of e-AA when the p r e p a r a t i o n s  were  tes ted  by the 
immunoluminescence  method using labe led  se rum aga ins t  gu inea-p ig  complement .  

The addi t ion of e-AA (dose 100 mg/ml )  to a mix ture  of s he e p ' s  r ed  ce l l s  plus immune se rum plus 
complement ,  p r ev ious ly  incubated for  30 rain at 4~ did not inhibit  the development  of he m o l ys i s .  This 
showed that e-AA is unable to inact iva te  complement  when a l r e a d y  adso rbed  on the immune complex~ P r e -  
l i m i n a r y  t r e a t m e n t  of the sens i t i zed  red  ce l l s  with e-AA before  contact  with complement ,  followed by 
washing  to remove  al l  t r a c e s  of the e-AA, l ikewise  did not inhibit  the ly t ic  ac t iv i ty  of the complement ,  and 
complement  f ixat ion could have been de tec ted  by the immunoluminescence  method.  This l a s t  r e su l t  in -  
d ica ted  the poss ib le  absence  of a s t rong  bond between e-AA and the immune a n t i g e n - a n t i b o d y  complex 
fo rmed .  The bond between e-AA and complement  a l so  is l ab i le :  a mix ture  cons i s t ing  of complement  (1:2) 
and e-AA (200 mg/ml ) ,  if f i r s t  incubated for  30 rain at  37~ was e a s i l y  s epa ra t ed  on f i l t r a t ion  through a 
column with Sephadex G-25 and washing with phosphate buffer (pH 7.2).  Addition of e-AA to the solution of 
bovine se rum albumen inhibited the hyd ro lys i s  of p ro te in  by pepsin  in concent ra t ions  of 3 m g / m l  or h igher  
in the medium, and blocked the ac t iv i ty  of t ryps in  in a dose of 25-200 mg/ml (Table 1). 

The r e s u l t s  of these  e x p e r i m e n t s  show that v i s ib le  mani fes ta t ions  of the agglut inat ion of b a c t e r i a l  
vacc ines ,  of nat ive sheep ' s  r ed  ce l l s ,  and of sheep ' s  red  cel ls  loaded with horse  se rum albumin by i m -  
mune s e r a  were  not s u p p r e s s e d  by e-AA on its addi t ion to the r e a c t i n g  mix ture ,  by con t r a s t  with the ac t ion 
of e-AA on the agglut inat ion of human red  ce l l s  and leukocytes  [1, 4]. The obse rved  inhibit ion of p r e c i p i t a -  
t ion by e-AA of horse  s e r u m  albumin solut ions by immune se rum,  in the absence  of any effect  on 
the agglut inat ion of sheep ' s  red  ce l l s  loaded with the same antigen may perhaps  be due, not to 
b locking  of the format ion  of the a n t i g e n - a n t i b o d y  complex by the e-AA, but to i ts  act ion on the phase  of 
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prote in  aggregat ion and on sedimentat ion of the prec ip i ta te ,  e-AA inhibits proteolyt ic  p r o c e s s e s  when added 
to the subs t ra te  of lyric act ivi ty  of complement  in immunological  t es t s .  Under these c i r cums t ances  the 
e-AA does not fo rm a stable bond with complement ,  but p revents  its sorpt ion on the immune complex.  
r he se  r e su l t s  suggest  that e-AA can be used to inhibit immunopa tho lo~ca l  p r o c e s s e s  due to the fixation of 
complement  on an immune complex  and to the action of p ro t ea se s  l ibera ted  by act ivat ion of l y sosomes  by 
an immune complex.  The specif ic  phase of combination of antigen with antibody l ikewise was not inhibited 
by e-AA in s y s t e m s  consis t ing of C~ albicans cei ls  - an t i se rum and kidney sect ions  - cytoxie s e rum on in-  
ves t igat ion by the luminescent  antibody method.  
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