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Experiments  on parabiont  mice showed that line CBA mice have an immunologic advantage over line 
C57BL/6 mice.  If CBA mice were  sutured to (CBA x C57BL/6) hybrids ,  the F i hybrids developed anemia 
and parabiot ic  poisoning, whereas  this did not occur  in C57BL/6 and (CBA x C57BL/6) F l parabionts.  If 
CBA mice were  sutured to C57BL/6 mice,  the C57BL/6 mice died f i rs t .  Similar  resul ts  were obtained in 
experiments  in which hybrids were  sutured s imultaneously to individuals of both parent  s t ra ins .  

In parabiosis  exper iments ,  i .e. ,  exper iments  in which two genetically different par tners  are  sutured 
together ,  the condition known as parabiot ic  poisoning (PP) develops. This is manifested,  in par t icu lar ,  in 
the development of anemia by one par tner  and of polycythemia by the other,  leading to death of the pa ra -  
bionts.  

The study of the pathogenesis  of PP  is a mat te r  of considerable in teres t  because it can be regarded  
as a var iant  of t ransplantat ion disease .  Most invest igators now consider  that the pathogenesis of PP  is 
based on immunologic conflict between the parabionts .  Important  evidence in support of this view is given 
by experiments  in which parabiosis  took place between individuals of parent  s trains and hybrids ,  i .e. ,  under 
conditions in which the immunologic react ion of parents  versus  hybrids can take place in only one direction.  
In these experiments  the hybrids  usual ly developed anemia and the individuals of parent  s t ra ins  developed 
polycythemia [1, 2, 4, 6, 7]. 

Previous investigations (unpublished data) showed that intraperi toneal  injection of large doses of 
spleen cells f rom C57BL/6 mice led to a higher  incidence and g rea te r  sever i ty  of se rum sickness in (CBA 
x C57BL/6) F i hybrids  i r radia ted  in sublethal doses than injection of s imi la r  doses of CBA cells.  

The object of this investigation was to compare  the development of PP  after  suturing hybrids  to par t -  
ners  of both parent  l ines.  

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

CBA and C57BL/6 mice and (CBA x C57BL/6) F! hybrids weighing 18-20 g, obtained f rom the nu r se ry  
of pure- l ine  animals of the AMN, SSSR (Stolbovaya) were used in the exper iments .  

In all parabios is  exper iments ,  the mice were  anesthet ized with sodium amytal ,  placed side by side on 
special  f r ames ,  and a la tera l  incision made in the skin and muscles  f rom the axi t lary  region to the proxi-  
mal end of the thigh. To fo rm a common peri toneal  cavity,  the peri toneum was separated f rom the abdomi-  
nal muscles  f rom the costal margin  as far as the iliac c res t .  The peri toneum and muscles  were  sutured 
together  with cat gut and the skin wound closed with a continuous silk suture.  

The parabionts were weighed before  the operat ion and at var ious t imes thereaf ter .  Their  weight be-  
fore  operat ion did not differ by more  than 0.5-1 g. In every  case the parabionts were of the same sex. 
After the operation they were placed in individual cells.  Before the operation and at var ious t imes the re -  
af ter  the e ry throcyte  count was determined in the blood of each par tner ,  and in some experiments  the total 
number  of leukocytes and lymphocytes  in the blood was also determined.  
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E X P E R I M E N T A L  R E S U L T S  

In the f i r s t  th ree  s e r i e s  of exper imen t s  pa rab ios i s  was studied between CBA mice  and (CBA • 
F 1 hybr ids  (26 pa i r s  of parabionts ) .  This study showed that  a f te r  suture  of intact CBA mice  to hybr ids ,  the 
l a t t e r  developed anemia  on the 5th-7th day, while the CBA pa r tne r s  developed polyeythemia .  Symptoms of 
PP  developed in the hybr ids  a f t e r  the 5th-Tth day: cachexia ,  mat t ing and fall ing of the ha i r ,  and bowing of 
the spine.  The hybr ids  died f i r s t  (on the 8th-16th day a f t e r  operat ion).  P r e l i m i n a r y  whole-body x - r a y  i r -  
radia t ion of the CBA mice  be fo r e  operat ion in a sublethal  dose  (500 R) led to the development  of s e v e r e  
leukopenia,  but  did not p reven t  the development  of anemia  or  signs of P P  in the hybr ids  and of potyeythemia  
in the CBA p a r t n e r s .  Di f fe rences  obse rved  in al l  s e r i e s  of exper imen t s  we re  s ta t i s t i ca l ly  s ignif icant  
(p < O.Ol). 

After  sutur ing of intact  C58BL/6 mice  with hybr ids  (19 pa i r s ) ,  the parabionts  did not develop the 
a n e m i a - p o l y c y t h e m i a  synd rome .  If, on the other  hand, before  the expe r imen t  the C57BL/6 mice  were  sen-  
s i t ized  4 t imes  with spleen cel ls  of the hybr ids  and sutured to hybrids  7 days a f t e r  the l as t  injection of cel ls  
(10 pa i r s ) ,  the hybr ids  developed a s ta t i s t i ca l ly  s ignif icant  anemia  and the C57BL/6 parabionts  developed 
po lycy themia .  Death of the parabionts  occu r r ed  more  rap id ly  than when unsens i t ized  C57BL/6 mice  were  
sutured to hybr ids .  

The immunologic  advantage of the CBA mice  was mani fes ted  in cases  not only of uni la tera l  ( p a r e n t -  
F 1 hybrid) ,  but a l so  of  b i l a t e r a l  d i f fe rences  a t  the H-2 locus,  i .e . ,  a f te r  sutur ing to C57BL/6 mice  (19 pa i r s ) .  
In these  expe r imen t s  anemia  and signs of P P  developed a f t e r  the 5th day in the C57BL/6 mice ,  whereas  the 
CBA p a r t n e r s  developed polycythemia .  

When intact  mice  of both pa ren t  s t r a ins  were  su tu red  s imul taneous ly  to hybr ids  (7 t r ios ) ,  the u se  of 
hybr ids  as buf fer  be tween the two paren t s  did not p reven t  the development  of anemia  and signs of P P  in the 
C57BL/6 mice .  P r e l i m i n a r y  t r ip le  immunizat ion of C57BL/6 mice  with CBA antigens (6 tr ios)  p reven ted  
the development  of anemia  among the hybr ids  but  not among the C57BL/6 mice;  the CBA t r ib ionts ,  as  in 
the f i r s t  s e r i e s  of e x p e r i m e n t s ,  developed polycythemia .  

The r e su l t s  genera l ly  conf i rm the view that  P P  develops as the r e su l t  of an immunologic  reac t ion  b e -  
tween the p a r t n e r s ,  s een  m o s t  dis t inct ly  when CBA mice  a r e  sutured to hybr ids :  s igns of PP  and anemia  
developed only in the hybr id  and not in the parent;  in the case  of pa r ab io s i s  be tween C57BL/6 mice  and hy-  
b r id s ,  the l a t t e r  developed P P  and anemia  only if the C57BL/6 p a r t n e r s  had been  p r e l i m i n a r i l y  sens i t ized  
with ce l l s  f r o m  the hybr ids .  

Al together  76 p a i r s  of pa rab ion t s  and 13 t r ios  of t r ib ionts  were  used in these expe r imen t s  (a total  
of 191 mice) .  

The r e su l t s  desc r ibed  above demons t r a t e  the higher  immunologic  potency of CBA mice  compa red  with 
C57BL/6 mice ,  which was  obse rved  not only when they were  sutured toge ther ,  as  Nakic and c o - w o r k e r s  [5] 
showed, but a lso  in the case  of pa rab ios i s  with hybr ids  and in t r ib ios i s  expe r imen t s .  

I t  is not yet  c l e a r ,  however ,  why in expe r imen t s  in which pa ren t  spleen cel ls  we re  t ransplan ted  into 
(CBA • C57BL/6) F i hybr ids ,  more  s e v e r e  s e r u m  s ickness  was produced by the cel ls  of C57BL mice  than 
of CBA mice .  These  r e su l t s  we re  obtained in the au tho r s '  l abo ra to ry  (unpublished data) and a lso  by  other  
inves t iga to r s  [3]. Fur the r  expe r imen t s  mus t  be ca r r i ed  out to explain this contradict ion.  
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