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Exper imen t s  on rabb i t s  and albino mice  showed that a f ac to r  suppress ing  the act ivi ty of 
na tura l  and pos tvaccinal  m a c r o m o l e c u l a r  antibodies is p resen t  in the body, and that i ts  f o r -  
mat ion is  induced by hyperproduct ion of 7 -macrog lobu l ins .  The inhibiting fac tor  is con- 
nected with the albumin f rac t ion  of the s e r u m  prote ins  and it is detected in l ive r  ex t r ac t s  
and the blood s e r u m  at the end of a cycle  of five consecutive bleedings  at  in te rva ls  of five 
days .  No inc rease  in the f ibrinolyt ic  act ivi ty of the blood was obse rved  under  these conditions. 

Bleedings to the extent of 0.5-0.7% of the body weight has  a twofold action on the agglutinating act ivi ty 
of the blood s e rum .  Five success ive  bleedings at in te rva ls  of 5 days  init ial ly inc reased  the level  of the 
s e r u m  agglutinins (af ter  two blood losses) ,  but l a t e r  dep re s s  it (af ter  4-5  blood losses) ,  and, finally, the i r  
level  is r a i s e d  again (36-42 days  a f t e r  the beginning of the exper iments)  [5]. The f i r s t  i nc rea se  in the level  
o f n a t u r a l d y s e n t e r y  agglutinins (against  Shigella flexneri) in the blood s e r u m  was  found to c o r r e l a t e  with 
the pr incipal  f ea tu re s  of antibody fo rmat ion  [4]. However,  the m e c h a n i s m  of the dec r ea se  in antibody t i t e r s  
in the blood s e r u m  before  the i r  second inc rease  r ema ined  unexplained. 

The object  of the invest igat ion desc r ibed  below was to study the  connection between this phenomenon 
and the bas ic  indices of antibody fo rmat ion  and to examine the inhibiting p r o p e r t i e s  of blood s e rum.  

EXPERIMENTAL METHOD 

Expe r imen t s  w e r e  c a r r i e d  out on 108 noninbred rabb i t s  weighing 2.5-3.5 kg and on 353 albino mice .  
The cyc les  of bleeding consis ted  of five wi thdrawals  of blood f r o m  the marg ina l  vein in a dose of 0.5% of 
the body weight  at in te rva l s  of 5 days .  The level  of na tura l  dysent ry  agglutinins (against  S. f lexneri) ,  the 
blood s e r u m  prote in  f rac t ions  (by e l ec t rophores i s  on paper ;  six f rac t ions) ,  the p l a s m a - c e l l  reac t ion  of the 
lymph glands and spleen [3], and the content of antibodies in ex t r ac t s  of these  organs  were  invest igated in 
these  an imals .  The prevent ive  p r o p e r t i e s  of the blood se ra ,  the r e s i s t a n c e  of the an imals  to infection, the 
immunological  r e s pons e  to injection of antigen, and the reac t ion  to pass ive  immunizat ion with diagnostic 
rabb i t  unadsorbed an t ibac te r ia l  s e r a  (Shigella f lexneri ,  Salmonella  typhi, Brucel la) ,  and a lso  the effect  of 
the s e r a  of the exper imenta l  an imals  on the agglutinating p rope r t i e s  of the above-ment ioned  an t ibac te r ia l  
s e ra ,  were  also invest igated.  The molecu la r  p r o p e r t i e s  of the antibodies of the exper imenta l  an imals  we re  
studied by the t es t  with eysteine [6, 8, 10] and by ge l - f i l t ra t ion  through Sephadex G-200, followed by im-  
munological  invest igat ion of the resu l t ing  f rac t ions  (by the agglutination tes t ) .  The numer i ca l  r e su l t s  we re  
analyzed s ta t i s t ica l ly  by the method of confidence in tervals ,  and the signif icance of the difference was  de-  
t e rmined  f r o m  Student 's  t ab les  and by means  of the X 2 c r i t e r ion  [2]. 

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

It will  be c l ea r  f r o m  Table 1 that an inc rease  in the antibody concentra t ion by the l l t h  day of the ex-  
pe r imen t  (af ter  two blood losses)  was  followed by a sharp  dec rea se  in the i r  t i t e r s  by the 21st day (the 5th 
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blood loss) .  Nevertheless ,  the level of y-globulin continued to r ise ,  and the number  of p lasma cells  and 
the concentrat ion of antibodies in the lymph glands of the animals  were  high. The preventive proper t ies  
of the blood se ra  were  reduced by compar i son  with the previous period of the investigation and were al-  
most  indistinguishable f rom the control  (before the beginning of the experiments) .  The same features  were  
also charac te r i s t i c  of the res i s tance  of the albino mice to infection with Shigella f lexneri  at different s tages 
of the bleeding by the scheme descr ibed  above. 

Injection of dysentery  monovaccine into 8 rabbits  and 60 albino mice at the end of the cycle of bleed- 
ing caused no marked increase  in the serum agglutinins compared  with the control ,  although the concent ra-  
tion of y-globulins  in the experimental  animals rose .  The index of increase  in the antibodies was 3.4 in the 
experimental  ser iex and 27 in the control  (the rat io between the t i te rs  on the 5th day after  immunization 
and their  initial levels).  The index of increase  in Y-globulins was 1.4 in the experimental  se r ies  and 1.1 
in the control .  

1oassive immunization of the experimental  animals  on the 21st day af ter  the beginning of bleeding did 
not cause an increase  in the agglutinating t i te rs  of their  blood sera ,  whereas  in the control group of animals 
the level of specific antibodies rose  sharply within 2 h after  intravenous injection, and remained  high sub- 
sequently (1O = 0.002) for  48 h. 

In the exper iments  in vi t ro  to study the effect of the blood se ra  of the experimental  animals on the 
agglutinating activity of antibacterial  unadsorbed diagnostic se ra  the resu l t s  were as follows. P re l iminary  
contact  between the antibacterial  se ra  and the blood sera  of the experimental  animals obtained at the end 
of the cycle of bleeding sharply reduced the t i ter  of the agglutination test  with the specific diagnostic se rum 
(1 ~ = 0.001) and the intensity of agglutination determined by Sergiev 's  method (1O = 0.01). The blood sera  of 
the control  and experimental  animals,  taken at different t imes,  has  no such effect on suppression of agglu- 
tination. Investigations of the fibrinolytic activity of the blood of 30 rabbits  by the methods of Copley [9] 
and Adel ' son  [1] showed that the reduced avidity of the antibodies thus demonst ra ted  was not related to the 
fibrinolytic proper t ies  of the blood: no increase  in fibrinolytic activity was observed at these t imes of 
the experiment .  

Fract ionation of the blood se ra  of the experimental  and control  animals by e lec t rophores i s  on paper 
and subsequent elution of the f rac t ions  by the methods of Ravich-Seherbo and Prokopenko [7] revealed  in- 
hibi tory proper t ies  only in the albumin f ract ions  f rom the experimental  rabbits .  The a t- and a2-globulin 
f rac t ions  were  inactive. The ~- and y-globulin f ract ions ,  on the other hand, intensified the agglutination 
react ion of the antibacterial  se rum with the specific diagnostic se rum:  the t i ter  up to 145%, and the in- 
tensity with a level of significance of P = 0.02, which can probably be explained by summation of the natu- 
r a l  antibodies of the fract ion and of the diagnostic serum.  It was also shown that only ext rac ts  f rom the 
l iver  of the experimental  animals killed at the end of the bleeding cycle,  but not f rom the controls ,  could 
suppress  the avidity of the antibodies. Ext rac ts  f rom the lymphoid organs,  kidneys, and lungs ei ther  
caused no change in or  increased  the agglutinating proper t ies  of the diagnostic sera .  Investigation of the 
molecular  proper t ies  of the antibodies by the cysteine method and also by gel-f i l t ra t ion through Sephadex 
G-200 showed that only macromolecu la r  antibodies were  sensit ive to this inhibitory effect. 
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It can be concluded from these results  that bleeding stimulates the formation of macroglobulin anti- 
bodies, the avidity of which is largely dependent on the state of the blood serum. The character  of this 
state is determined by the inhibitory properties of the albumin fraction of the serum proteins, induced by 
an increase in the concentration of serum 7-macroglobulin. The agglutinating properties and preventive 
propert ies of the blood serum meanwhile are reduced. When the concentrations of these proteins in the 
blood serum are reduced (Table 1), the avidity of the natural antibodies is manifested fully and the blood 
sera  lose their inhibitory qualities. The t i ters and intensity of the agglutination reaction in the blood 
serum and also its preventive propert ies are once again increased. 

The correlat ion between inhibition of antibodies and the change in level of the serum M immunoglo- 
bulins, the plasma-cell  reaction of the lymphoid system, and the concentration of antibodies in extracts of 
the lymphoid organs all suggest a definite role of the inhibitory factor in homeostasis.  This appears all 
the more likely because the effect of inhibition of 19S-antibodies is seen not only after repeated measured 
blood losses,  but also, as the wr i te rs '  subsequent experiments showed, during immunization by repeated 
small doses of bacterial  antigen. 
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