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Tolerance of Red Cell Antigens and 
Transplantation Immunity in Chickens 

" A c q u i r e d  t o l e r a n c e "  ha s  b e e n  de f ined  1 as t h e  specif ic  
i n h i b i t i o n  of i m m u n o l o g i c a l  r e s p o n s e  w h i c h  is c a u s e d  b y  
t h e  e x p o s u r e  of e m b r y o n i c  or  v e r y  y o u n g  a n i m a l s  t o  
an t i gen i c  s t imul i .  HA~EK z ha s  s h o w n  t h a t  t h e  s y n c h o r i a l  
a n a s t o m o s i s  ( " p a r a b i o s i s " )  of ch i cks  f r o m  t h e  10th d a y  
of e m b r y o n i c  life u n t i l  h a t c h i n g  leads  to  a p r o l o n g e d  a n d  
r ad i ca l  i m p a i r m e n t  of t h e i r  p o w e r  t o  fo rm i so-agglu t i -  
n ins  w h e n  i n j e c t e d  in l a t e r  life w i t h  t h e  b l o o d  f rom t h e  
p a r a b i o t i c  p a r t n e r .  W e  ourse lves~  h a d  s h o w n  t h a t  t h e  
i n j e c t i o n  of 10-day  old c h i c k e n  e m b r y o s  w i t h  0.1 ml  
whole  b lood  f rom a n  a d u l t  c h i c k e n  will  c a u s e  a h i g h  
p r o p o r t i o n  t o  b e c o m e  t o l e r a n t  of sk in  h o m o g r a f t s  l a t e r  
t r a n s p l a n t e d  f r o m  t h e  d o n o r  of t h e  i n j e c t e d  b lood.  T h e  
p u r p o s e  of t he  p r e s e n t  c o m m u n i c a t i o n  is to  show t h a t  
t he se  two  f o r m s  of t o l e r a n c e  d e p e n d  u p o n  t h e  i n h i b i t i o n  
of d i f f e r en t  a n d  e x p e r i m e n t a l l y  s e p a r a b l e  i m m u n o l o g i c a l  
r eac t ions .  

W e  h a v e  l a t e l y  s h o w n  3 t h a t  e v e n  t h e  p e r i o d  of b i r t h  
in ch icks  is no t  too  la te  for  t h e  i n d u c t i o n  of t o l e r a n c e .  
Chicks  were  i n j e c t e d  i n t r a v e n o u s l y ,  w i t h i n  12 h of  
h a t c h i n g ,  w i t h  0-5 rnl who le  b lood  f r o m  a n  a d u l t  d o n o r  
of d i f f e ren t  b r e e d ;  w h e n  t e s t e d  w i t h  sk in  h o m o g r a f t s  
f rom t h e  b lood  d o n o r  14 days  la te r ,  40 -45  °/o w e r e  f o u n d  
to  t o l e r a t e  t h e i r  h o m o g r a f t s  for more  t h a n  a m o n t h  
i n s t e a d  of for less t h a n  10 days .  I t  h a s  f u r t h e r m o r e  b e e n  
p r o v e d  3 t h a t  t h e  p o w e r  of who le  b l o o d  to  con fe r  to l e r -  
ance  of sk in  h o m o g r a f t s  res ides  w h o l l y  in  t h e  l eucocy t e  
f r a c t i o n ;  i t  m a y  be  a b o l i s h e d  e i t h e r  b y  r e m o v i n g  t h e  
l eucocy te s  or  b y  h e a t i n g  t h e  b lood  to  49°C for 20 ra in .  
These  t r e a t m e n t s ,  w h i c h  r e m o v e  or  i n a c t i v a t e  t h e  a n t i g e n s  
r e spons ib l e  for  t r a n s p l a n t a t i o n  i m m u n i t y ,  need  n o t  be  
e x p e c t e d  to  a f fec t  t he  r ed  cell  i so -agg lu t inogens .  

I n  t h e  p r e s e n t  e x p e r i m e n t ,  h e p a r i n i z e d  v e n o u s  whole  
b lood  f r o m  a n  a d u l t  R h o d e  I s l a n d  R e d  ( R I R )  h e n  was 
f reed  f rom l eucocy te s  b y  d i f f e r en t i a l  c e n t r i f u g a t i o n  a n d  
f i l t r a t i o n  t h r o u g h  glass  wool ;  t h e n - t o  be d o u b l y  c e r t a i n  
of t h e  r e m o v a l  of "transplantat ion" a n t i g e n s - i t  was  
h e a t e d  for 20 ra in  to  a t e m p e r a t u r e  b e t w e e n  49°C a n d  
50°C. T h e  r e d  cells  were  f ina l ly  s u s p e n d e d  in  R i n g e r -  
p h o s p h a t e  a t  t h e  c o n c e n t r a t i o n  a t  w h i c h  t h e y  were  
o r ig ina l ly  p r e s e n t  in whole  b lood.  W i t h i n  6 h of h a t c h i n g ,  

0 m e m b e r s  of a h o m o g e n e o u s  b a t c h  of 20 W h i t e  L e g h o r n  
ch i cks  were  i n j e c t e d  i n t r a v e n o u s l y  w i th  1-0 m l  of t h i s  
e s sen t i a l ly  " p u r e "  p r e p a r a t i o n  of r ed  cells. W h e n  t h e  
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20 ch i cks  were  7 weeks  old,  e ach  was  i n j e c t e d  i n t r a m u s -  
c u l a r l y  w i t h  1-0 m l  whole  b lood  f r o m  t h e  or ig ina l  R I R  
d o n o r ;  four  f u r t h e r  i n j ec t i ons  were  g iven  a t  5 -day  in t e r -  
vals .  5 days  a f t e r  t h e  l a s t  i n j ec t ion ,  se re  f rom all  t h e  
ch icks  were  t e s t e d  for  t h e  p r e sence  of r ed  cel l  iso- 
a g g l u t i n i n s  a g a i n s t  a 2 % s u s p e n s i o n  in  R i n g e r ' s  s o l u t i o n  
of t h e  d o n o r ' s  w a s h e d  r ed  cells. The  a g g l u t i n a t i o n  t e s t s  
were  ca r r i ed  ou t  b y  i n c u b a t i n g  equa l  m i x t u r e s  of a n t i -  
b o d y  a n d  cell s u s p e n s i o n  in m i n i a t u r e  t e s t - t u b e s  for  1 h 
a t  37°C;  t h e  degree  of a g g l u t i n a t i o n  was  t h e n  r e a d  
mic ro scop i ca l l y  o n  slides. I n s t e a d  of  t i t r a t i n g  e a c h  of 
t h e  a n t i s e r a  i n d i v i d u a l l y ,  i t  was  f o u n d  a d e q u a t e  to  
r e a d  t h e  scores  c ros s - sec t i ona l ly  a t  s e r u m  d i l u t i o n s  of 

(Tab le  I) a n d  1/1 o (Tab le  I I ) .  I n  t h e s e  t w o  Tables ,  ~ re- 
p r e s e n t s  a n  a g g l u t i n a t i o n  j u s t  p e r c e p t i b l e  u n d e r  t he  
mic roscope ,  a n d  + a n  a g g l u t i n a t i o n  j u s t  p e r c e p t i b l e  to  
t he  n a k e d  eye ;  + + +  or + +  t ? r e p r e s e n t  a b o l d  a n d  
coarse  a g g r e g a t i o n .  

T h e s e  r e su l t s  show t h a t ,  as  a g roup ,  t h e  c h i c k e n s  in- 
j e c t e d  w i t h  a d u l t  h o m o l o g o u s  r ed  cel ls  a t  h a t c h i n g  
( E X P )  r e s p o n d e d  m u c h  more  feeb ly  to  a c t i v e  i m m u n i z a -  
t i o n  t h a n  t h e i r  u n t r e a t e d  c o n t r o l s  (CON). Some,  indeed ,  
d id  n o t  r e a c t  a t  a l l ;  t h a t  t o l e r a n c e  s h o u l d  h a v e  been  in-  
c o m p l e t e  in  t h e  o t h e r s  is no t  su rp r i s ing ,  for  t h e  i n j e c t i o n  
c o n f e r r i n g  t o l e r a n c e  was c o n f i n e d  to  a s ingle  dose ad -  
m i n i s t e r e d  r e l a t i v e l y  l a t e  in  d e v e l o p m e n t .  I t  fol lows t h a t  
t o l e r a n c e  of r ed  cell  i s o - a n t i g e n s  in c h i c k e n s  m a y  be  
e x p e r i m e n t a l l y  d i s t i n g u i s h e d  f r o m  t o l e r a n c e  of t h e  
a n t i g e n s  r e s p o n s i b l e  for  t r a n s p l a n t a t i o n  i m m u n i t y ,  for  
b lood  f reed  f r o m  l eucocy te s  or  h e a t e d  t o  4 9 - 5 0 ° C  con-  
t a i n s  no  a c t i v e  t r a n s p l a n t a t i o n  a n t i g e n s  a n d  is i n c a p a b l e  
of p r o d u c i n g  a p e r c e p t i b l e  t o l e r a n c e  of h o m o g r a f t s  of 
s k i n L  
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Rdsumd 
L ' i n j e c t i o n  d ' 6 r y t h r o c y t e s  de la  pou le  a d u l t e  h pous -  

s ins  r 6 c e m m e n t  6clos aba i s s e  s 6 r i e u s e l n e n t  l eu r  c a p a c i t 6  
de  r e p o n d r e  d o r 6 n a v a n t  k l ' i m m u n i s a t i o n  a c t i v e  p a r  la  
f o r m a t i o n  d ' i s o - a g g l u t i n i n e s .  

L a  t o l6 r ance  ~ l ' 6ga rd  d ' h o m 6 o g r e f f e s  de p e a u  n ' e s t  en  
r ien  due  a u x  6 r y t h r o c y t e s ,  ma i s  e x c l u s i v e m e n t  a u x  
l eucocy te s .  

N o u s  t i r o n s  de ces fe l t s  la  c o n c l u s i o n  que  la  f o r m a t i o n  
d ' i s o a g g l u t i n i n e s  e t  ]a r 6ac t i on  c o n d u i s a n t  ~ la  d e s t r u c -  
t i o n  d ' h o m 6 o g r e f f e s  c u t a n 6 e s  r e p r 6 s e n t e n t  d e u x  modes  
de r6ponse  i m n l u n o l o g i q u e  n e t t e m e n t  d i f f6 ren ts .  
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Table/.-Dilution ~2. 

E X P  : 
CON : 

± + 
+ 

+ + + +  
+ +  

+ +  + + + [  I 
++ ++ I +  + +  + + + [ + + +  + +  + +  + + + j + + +  

Table II. Dilution 1/10  ̀

CON: + + +  + +  + + +  + + +  + +  + +  + + + +  

Iso-agglutinin formation in chickens iu response to the injection of whole bIood. Both groups of animals (EXP and CON) were immunized 
in exactly the same way, but those marked EXP had been injected with 1.0 ml of homologous red ceils within 6 h of hatching. 


