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The combined adminis t ra t ion  of ant i lymphocyt ic  s e rum and candida vaccine,  containing 
common antigens with the donors '  (C3H mice)  t i s sues ,  into CC57BR mice  inhibited the 
format ion  of antibodies against  mic rob ia l  antigens by re la ted  t i s sues  and inc reased  the 
life span of skin a l lograf t s .  The injection of candida vaccine into CC 57BR mice to le ran t  
to al loantigens of C3H mice led to the e a r l i e r  re jec t ion  of a skin graf t  t ransp lan ted  to 
them f rom C3H mice .  

P rev ious  expe r imen t s  showed that ce l l s  of Candida albicans posses s  antigens that are  common with 
antigens of the m a m m a l i a n  skin, hear t ,  and kidneys [1]. The ability of mic rob ia l  antigens re la ted  to t i ssue  
antigens to induce immunological  s ta tes  and also to cause the e a r l i e r  re ject ion of a l lograf ts  has also been 
descr ibed  [3, 6]. 

The object  of this invest igat ion was to study the poss ibi l i ty  of using mic rob ia l  antigens re la ted  to 
t i ssue  antigens in o rde r  to produce to le rance  to t ransplan ta t ion  antigens and also to study the ability of 
these  mic rob ia l  antigens to abolish a r t i f ic ia l ly  c rea ted  to le rance  to a l lograf t s .  

EXPERIMENTAL M E T H O D  

Exper imen t s  were  c a r r i e d  out on CC57BR (recipients)  and C3tt (donors) mice weighing 1.6-18 g. A 
heat -ki l led  vaccine of C. a lbicans was used as the mic rob ia l  antigen for  immunizat ion.  The vaccine was 
injected subcutaneously in a close of 108 bac te r ia l  cei ls  three  t imes  at intervals  of 24 h. In some exper imen t s  
the mic rob ia l  vaccine was injected subcutaneously in a single dose of 10 l~ bac te r ia l  ce l ls  mixed with 0.3 
ml  of Freund ' s  incomplete adjuvant. Spleen cel ls  f rom C3H mice were  used as c a r r i e r s  of t ransplanta t ion  
antigens; they were injected in t raper i tonea l ly  into the rec ipients  in a dose of 3 .5 .  108-4 �9 108 pe r  mouse .  
Skin al lograft ing [4] was c a r r i e d  out at var ious  t imes  a f t e r  t r ea tmen t  of the mice with the ant i lymphocytic  
s e r a  (ALS) and vaccine .  The index of t ransplanta t ion  immunity was the duration of su rv iva l  of the graf t ,  
a s s e s s e d  macroscop ica l ly  by the usual  method [4]. Antibodies against  the mic rob ia l  antigen were  es t imated  
by the agglutination tes t  with vaccine containing 109 bac te r ia l  cel ls  in 1 ml.  Antibodies against  the t i ssue 
antigens were e s t ima ted  by the hemagglut inat ion andlymphagglu t ina t ion tes t s  with donor ' s  red  blood cel ls  
and lymphocytes .  

The ALS was obtained by intensively immunizing rabbi ts  with lymphocytes  f rom noninbred mice [2]. 
The immunosuppre s s ive  ac t iv i tyof  the s e r a  was tes ted  in vivo by the i r  abili ty to inhibit hemagglutinin 
format ion  a f t e r  a single subcutaneous injection had been given in a dose of 0.5 ml  to mice 3 days before 
immunizat ion with sheep ' s  red cel ls .  Sera  inhibiting hemagglutinin production down to 10% of the control  
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T A B L E  1. C r e a t i n g  of I m m u n o l o g i c  T o l e r a n c e  to Skin G r a f t s  in 
R e s p o n s e  to the C o m b i n e d  Ac t ion  of  ALS and C. a l b i c a n s  V a c c ine  

Group 

1 
2 
3 
4 
5 
6 
7 

Agents administered at times indicated below (days) 

- - 3  0 

ALS C. albicans 

~ - 3 0 "  

C. albicans 

NS 

-~60 

C. albicans 
C. albicans 

Length of 
survival of 
graft (in: 
days) 

14,8-+0,2 
8,4-+0,17 

14,0_.+0,3 
8,5-+0,15 
8,2__+0,16 
8,0_0.14 
8,8"-1-0,31 

<0,001 

<0,001 

>0,I 

Note .  In the e x p e r i m e n t a l  g r o u p s  t r a n s p l a n t a t i o n  was  c a r r i e d  out 
30 days  a f t e r  the  l a s t  i n j ec t i on  of  v a c c i n e .  

T A B L E  2. 
to  T r a n s p l a n t a t i o n  A n t i g e n s  

Agents administered at times indicated below (days) 
Group 

- -  3 

2 ALS 3 
4 INS 
5 !ALS 
6 NS 
7 ALS 

8 NS 

Ef fec t  of  C. a l b i c a n s  V a c c ine  on I m m u n o l o g i c  T o l e r a n c e  

q - 3 0  

  ymph tes 
C. albicans 

Z. albieans with incom- 
plete adjuvant 

~ame 

0 

C3H lymphoCvtes 
Same 

C3H lympho'cytes 
Same 

Length of 
survival of 
graft (in P 
days) 

18,0• <0 001 
6,0+0,1 
6,3__0.1 <0,02 
5,8--+0,2 
8,3• >0,1 

8.15-+0,1 

8.7• >0,1 
8.5• 

Note .  T r a n s p l a n t a t i o n  c a r r i e d  out 30 days  a f t e r  i m m u n i z a t i o n .  

l e v e l  w e r e  c h o s e n  fo r  the  e x p e r i m e n t s .  Be fo re  in j ec t ion ,  the s e r u m  was  e x h a u s t e d  with  m o u s e  r e d  c e l l s .  
N o r m a l  r a b b i t  s e r u m  (NS) was  i n j e c t e d  into the  mice  of  the  c o n t r o l  g r o u p s .  E a c h  e x p e r i m e n t a l  and e a c h  
c o n t r o l  g roup  c o n s i s t e d  of  20 m i c e .  

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

The e f fec t  of  the ALS on the  s u r v i v a l  of  a t r a n s p l a n t e d  a l l o g r a f t  in CC57BR m i c e  i m m u n i z e d  with 
the  m i c r o b i a l  vacc ine  was  d e t e r m i n e d  in the  t e s t s  of  s e r i e s  I.  ALS was  i n j e c t e d  3 days  be fore  i m m u n i z a -  
t ion .  A f t e r  ] month  a l l o g e n e i c  sk in  g r a f t s  w e r e  t r a n s p l a n t e d  f r o m  C3H mice  to s o m e  of  the i m m u n i z e d  
m i c e .  A n o t h e r  g roup  of  the m i c e  w e r e  r e i m m u n i z e d  wi th  the  m i c r o b i a l  vacc ine  and t r a n s p l a n t e d  a n o t h e r  
month  l a t e r  with sk in  f r o m  C3H m i c e .  The m i c e  of  the  c o n t r o l  g r o u p  r e c e i v e d  an in j ec t ion  of ALS 1 month  
be fo re  i m m u n i z a t i o n  with  the m i c r o b i a l  v a c c i n e  o r  1 month  be fo re  g r a f t i n g  without  p r e l i m i n a r y  s e n s i t i z a -  
t ion  with  the  m i c r o b i a l  an t igen .  The in j ec t ion  of  ALS 1 month  be fo re  i m m u n i z a t i o n  with the m i c r o b i a l  
vacc ine  did  not a f fec t  an t ibody  p r o d u c t i o n  induced  by it.  I n j ec t ion  of  ALS 3 days  be fo re  the f i r s t  cyc l e  of 
i m m u n i z a t i o n  c o m p l e t e l y  s u p p r e s s e d  an t ibody  f o r m a t i o n  a g a i n s t  the c a nd ida  an t igen .  When t h e s e  mice  
w e r e  r e i m m u n i z e d  with  the  m i c r o b i a l  v a c c i n e  the  an t ibody  t i t e r  was  c o n s i d e r a b l y  l o w e r  than  in the c o n t r o l  
g r o u p s  of a n i m a l s  r e i m m u n i z e d  without  the  p r e l i m i n a r y  in j ec t ion  of ALS (1 : 4 and 1 : 72, r e s p e c t i v e l y ) .  
Only  the  s e r a  of the c o n t r o l  g r o u p s  of  m i c e  r e i m m u n i z e d  with  the  c a nd ida  va c c ine  r e a c t e d  wi th  the  t i s s u e  
an t igens  {max ima l  t i t e r  1 : 32). No a n t i t i s s u e  a n t i b o d i e s  we re  found in the m i c e  t r e a t e d  wi th  ALS,  even  
a f t e r  r e v a c c i n a t i o n .  

In j ec t ion  of  c and ida  vacc ine  3 days  a f t e r  a d m i n i s t r a t i o n  of  ALS (Table  1) p r o l o n g e d  the s u r v i v a l  of  
the  a l l o g r a f t s  {Group 1). A s l o w e r  r a t e  of  g r a f t  r e j e c t i o n  was  found in t h e s e  a n i m a l s  a l so  a f t e r  r e i m m u n i z a -  
t ion  with  c a n d i d a  v a c c i n e  (Group 3). The in j ec t ion  of  ALS into u n i m m u n i z e d  mice  1 month  be fo re  g r a f t i n g  
did not a f fec t  the r a t e  of r e j e c t i o n  of  the  g r a f t s .  T h e r e  was  l i k e w i s e  no i n c r e a s e  in the p e r i o d  of  s u r v i v a l  
of  the  g r a f t  if  the ALS was i n j e c t e d  ] month  a f t e r  i m m u n i z a t i o n  and,  c o r r e s p o n d i n g l y  1 month  be fo re  r e -  
v a c c i n a t i o n  with  the m i c r o b i a l  v a c c i n e  {Group 5). 
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It can be concluded f rom these resu l t s  that ALS inhibits the immunologic response  to mic rob ia l  and 
t i s sue  c r o s s - r e a c t i n g  antigens.  The combined adminis t ra t ion  of ALS and C. albicans antigen reduces  the 
abil i ty of the animal  to respond immunological ly  to the re la ted  t ransplanta t ion  antigens of the donor.  In 
that  case ALS was e f fec t ive  only if given before the p r i m a r y  immunizat ion.  The inhibitory action was net 
connected with the d i rec t  effect  of ALS on t ransplanta t ion,  for  the skin graf t ing was c a r r i e d  out 30-60 days 
a f te r  injection of the s e r u m  before the la t te r  had had t ime to act.  

In the expe r imen t s  of s e r i e s  II an a t tempt  was made to abolish the ar t i f ica l ly  c rea ted  to le rance  to 
the donor ' s  al loantigens.  Immunologic to le rance  was obtained by injecting ALS into CC57BR mice 3 days 
before they were  injected with lymphocytes  f rom C3H mice by Monaco's  method [5] and this led to a 
ma rked  increase  in the length of su rv iva l  of a l lograf ts  f rom C3tt mice t ransplan ted  1 month l a te r  (Table 2, 
Group 1). The graf t  survived about 70 days on some of the animals .  To le rance  did not a r i s e  if the ALS 
was injected 1 month before injection of C3H lymphocytes .  

To abolish the to le rance  c rea ted  in the CC57BR mice they were  immunized (1 month a f t e r  receiving 
an injection of donor ' s  lymphocytes)  with C. a lbicans vaccine.  The animals  were  graf ted  with aUogeneic 
skin 2 weeks a f te r  immunizat ion.  Immunizat ion with C. a lbicans vaccine in physiological  saline o r  in 
incomplete Freund ' s  adjuvant in ter rupted  the s tate  of to le rance  to the t ransplanta t ion  antigens and this was 
re f lec ted  as shortening of the life of the a l lograf ts  (Table 2, Groups 5 and 7). 
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