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Reproduct ive  function was  studied in female  r a t s  immunized with homologous splenic antigens.  
P r i m a r y  injection of t i s sue  antigens in a total  dose  of 88 mg prote in  induced the fo rmat ion  of 
antibodies against  s p e r m a t o z o a  in the f e m a l e s  and led to d is turbance  of reproduct ive  function 
(s ter i l i ty ,  abor t ions ,  s t i l lb i r ths ,  o r  high neonatal mor ta l i ty ) .  Subsequent injection of t i ssue  
antigens into these  f e m a l e s  in doses  m o r e  than 20 t imes  higher  than the p r i m a r y  dose (up to 
2000 mg protein) abolished the i r  mani fes ta t ions  of immunological  conflict  and r e s t o r e d  the 
n o r m a l  reproduc t ive  function. I t  is postula ted that in this case  the therapeut ic  effect  is due 
to the development  of an immunological  p a r a l y s i s  of the Felton type.  

Insufficient  attention has  so f a r  been paid to the study of ways of overcoming  the immunological  con-  
f l ict  between mothe r  and fetus  a r i s ing  during p regnancy  and producing var ious  clinical  mani fes ta t ions  
(st i l lbir th,  spontaneous abor t ion ,hemolyt ic  d i sease  of the newborn).  Only isolated r e p o r t s  of the induction 

o f  to le rance  in o rde r  to ove rcom e  a conflict  a r i s ing  during p regnancy  can be found in the l i t e ra tu re  [2]. In 
expe r imen t s  on r a t s  it has  been shown that  injection of t i s sue  antigens of August r a t s  into Wis ta r  f ema le s  
induces a s ta te  of sens i t iza t ion in the rec ip ien t s ,  whe reas  injection of the same  antigens during d rug-  
induced sleep leads to the c rea t ion  of to le rance .  More than half  the sensi t ized f emales  became  s te r i l e ;  
among the to le ran t  an imals  one ra t  in th i r ty  was s te r i l e .  

Other  w o r k e r s  [4] used B~/_  female  r a t e s  and BI+/+ male  r a t s  in the i r  expe r imen t s .  On different  
days a f t e r  b i r th ,  the f em a l e s  were  injected with B r p o s i t i v e  blood in o rde r  to induce to le rance  against  B i -  
antigen. When the f e m a l e s  had r eached  sexual ma tu r i t y  they were  then immunized  with Bt -pos i t ive  blood 
and mated  with m a l e s  of blood group B~/+ .  A sha rp  d e c r e a s e  in specif ic  antibody format ion  was  obse rved  
in these f ema le s .  The opt imal  conditions fo r  obtaining an effect  of to le rance  were :  r epea ted  (up to 3 t imes) 
injections of the antigen; beginning of immunizat ion on the 1st day of life.  P r i m a r y  injection of the antigen 
on the 5th day induced only par t ia l  to le rance ,  while on the 10th day no effect  of to lerance  was produced.  
F e m a l e s  in which to le rance  was induced on the 1st day of l ife had cl inical ly  heal thy offsping. If to le rance  
was induced on the 5th day,  many  of the offspr ing suffered  f r o m  hemolyt ic  d i sease  of the newborn,  and if 
induced on the 10th day all the fe tuses  showed evidence of hemolyt ic  d i sease .  

In the au tho r ' s  invest igat ions  to le rance  was induced in adult f emale  r a t s  p rev ious ly  sensi t ized.  These 
exper imenta l  conditions were  thus m o r e  s i m i l a r  to cl inical  condi t ions in which it is mos t  commonly  n e c e s -  
s a r y  to suppres s  o r  reduce  as  much as  poss ib le  the degree  of sensi t izat ion in pregnant  women.  An e a r l i e r  
p a p e r  [3] desc r ibed  a model  of the immunological  confl ict  between mothe r  and fetus in r a t s  developed by 
the author.  

In the invest igat ion desc r ibed  below, this model was used to induce acquired  to le rance .  The method 
suggested by Ef imov [1] was used in the expe r imen t s .  I ts  essent ia l  fea ture  is that  the donor ' s  antigens a re  
admin i s t e red  while the gene ra l  ac t iv i ty  of the r e c i p i e n t ' s  immunogenet ic  s y s t e m  is dep res sed .  Amoba rb i t -  
al was  used as a weak i m m u n o d e p r e s s o r .  
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TABLE 1. Outcome of Pregnancy and Par tur i t ion in Experimental  
and Control Rats 

h 

Reprod. function and outcome of pregnancy, parturition 

Character of expt. 
~ !~ ~o~, ~ ~,~' 

.... ~ o ~ o ~  r  

N ' ~  ~ , . .~  o~ �9 ~ ~ . ~ , . ~  ~ 

Ist ~ Intact animal 
(conlxol) 

2nd Primary immunization 
with tissue antigens in 
a total dose of up to 
88 mg protein 

3rd Secondary injection of 
antigen in dose of 
2000 mg protein 

4th In c90jtt~ction with 
s o r D 1 E O I  

Without amobarbital 

40 

6O 

13 
30 

24 

2 

13 ,4 

35 

II 
27 

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

Observat ions were made on 143female  Wistar  and noninbred albino ra t s  weighing 180-250 g with a 
normal  es t rous  cycle.  To rule out the possibi l i ty of p r ima ry  s ter i l i ty ,  ra t s  which had had a normal  p r eg -  
nancy terminat ing in the bir th of healthy and viable offspring were used. The experimental  group con- 
sisted of 43 animals ,  and the two control groups accounted for  the other  100 ra t s .  Group 1 (control) was 
composed of 60 females  pre l iminar i ly  immunized [3] and remaining under observat ion for  14 months; 
group 2 (control) consisted of 40 healthy ra ts .  All the experimental  females  had previously  been immun- 
ized and remained s ter i le  fo r  over  40 days or  had other clinical manifestat ions of immunological conflict 
(stillbirth, hemolyt ic  disease of the newborn). 

The supernatant f rom homogenized homologous tes t ic les  was used as the antigenic mater ia l .  Organs 
were  taken f rom 20 animals sacr i f iced at the same t ime,  homogenized with physiological saline (in the 
ra t io  of 1 �9 4), and thoroughly homogenized for  10 min. The resul t ing homogenate was kept in a s ter i le  r e -  
ce iver  at 4~ The protein concentrat ion in the supernatant was determined re f rac tomet r i ea l ly  af ter  24 h. 

The animals of group 1 (13 females) were injected with antigen + amobarbi tal .  The supernatant f rom 
the homogenate was injected subcutaneously into the anter ior  abdominal wall in a dose of 76-90 mg p ro -  
rein in 5 ml fluid every  other day for 1.5 months.  Each rat  was injected with 1800-2000 mg specific p ro -  
tein. Amobarbital  was injected subcutaneously in 0.5% solution in a dose of 0.5 mg/100  g body weight. The 
females  of group 2 (30 rats) received injections of the same doses of antigen but without amobarbital .  

After the end of induction of tolerance,  the females  in a state of es t rus  were mated with males .  The 
stage of the es t rous  cycle was determined and a diagnosis of fer t i l izat ion and the initial s tages of pregnan-  
cy made f rom examination of vaginal smea r s .  The t i ter  of antibodies against spermatozoa  in the blood 
se rum of the experimental  and control ra t s  was determined by the CFT. Sensitization of the newly born 
ra t s  was determined by the direct  Coombs '  test  in the modification descr ibed in [5]. 

E X P E R I M E N T A L  RESULTS 

The experimental  resu l t s  are  given in Table 1. In most  (91%) of the experimental  females  fer t i l iza-  
tion and conception took place immediately af ter  mating. No evidence of microspermagglut inat ion was 
found in the vaginal mucus.  In every  case pregnancy ended in the birth of a healthy viable offspring. The 
direct  Coombs'  test  with the blood se rum of the young ra t s  was negative. 

In the group of ra t s  receiving p r i m a r y  immunization (group 1 - control) the offspring of 26 females  
suffered f rom hemolytic disease  of the newborn; in these cases  the Coombs '  tes t  was positive. Micro-  
spermagglutination was found in smea r s  of vaginal mucus f rom females  remaining steri le  longer than 60 
days.  No such phenomena were  observed in any of the healthy animals of control group 2. 

The CFT, ca r r i ed  out with the blood se rum of the experimental  and control animals,  showed that the 
t i te r  of antibodies against spermatozoa  in the tolerant  ra t s  was sharply reduced (1 : 1) o r  no antibodies 
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Fig. 1. Dynamics  of t i t e r  of antibodies 
against  spe rma tozoa  in female  r a t s  with 
different  s ta tes  of the i r  immunogenet ic  
sys t em.  Absc i s s a  - days  a f t e r  f o r m a -  
tion of immuni ty  and to le rance ;  ordinate 
- t i t e r  of antibodies against  spe rma tozoa .  
1) Immunized  females ;  2) to le ran t  f e m -  
a les .  

wha tever  appeared .  The c h a r a c t e r  of the re la t ionship  be -  
tween the antibody t i t e r  and the state of the immune s y s t e m  
in the f emale  de te rmined  by these  expe r imen t s  is shown in 
Fig. 1. The r e l a t ive ly  high level  of the antibody t i t e r  in the 
immunized  r a t s  and i ts  sharp  dec r ea se  in the r a t s  with to l -  
e r ance  of the i r  immunogenet lc  s y s t e m  demons t ra t e  the im-  
por tan t  role  of humora l  f ac to r s  during the fo rmat ion  of i m -  
muni ty  and to le rance .  

No significant d i f ference  was found between them when 
the r e su l t s  of the exper imenta l  groups 1 and 2 were  c o m -  
pared .  P robab ly  the powerful  antigenic s t imulat ion of the 
f e m a l e ' s  immunogenet ic  s y s t e m  was not only specif ic ,  but 
a lso  genera l .  The action of the weak immunodepres san t  
(amobarbital)  t he re fo re  had no significant effect  on the in- 
duction of to le rance .  

These r e su l t s  a re  in ag reemen t  with o thers  [6] indicat-  
ing high and low zones of to le rance  format ion  to an antigen. 

P r i m a r y  injection of t i s sue  antigens in a total  dose of 88 mg prote in  induced the format ion  of antibodies 
against  spe rma tozoa  in the f em a l e s  and caused a d is turbance  of reproduct ive  function (s ter i l i ty ,  s t i l lbir th ,  
high neonatal mor ta l i ty) .  The subsequent  injection of t i s sue  an t igens  into the same  f ema le s  in a dose m o r e  
than 20 t imes  higher  than the f i r s t  (up to 2000 mg protein) abolished the i r  manifes ta t ions  of immunological  
conflict  and r e s t o r e d  no rma l  reproduc t ive  function. P r e s u m a b l y  in this case  the therapeut ic  effect  was  
due to the development  of immunological  p a r a l y s i s  of the Felton type,  a f o r m  of immunoIogical  to le rance ,  
in the f ema le s .  
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