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Problems concerned with the part played by humoral factors of  the rec ip ient  in t ransplantat ional  i m m u -  
nity during homograft ing are of great  impor tance  to the discovery of the mechanisms of tissue incompat ib i l i ty .  

During recent  years papers have appeared in the l i te ra ture  demonstrat ing the formation of immune an t i -  
bodies (hemagglut inins)  in the rec ip ient  after homograft ing of dogs' kidneys [6, 7] and of the skin of mice  [3, 5]. 

However, the properties of the antibodies formed during homograft ing have received l i t t l e  study. According to 
some workers, the changes in the agglut inat ing properties of the recipients '  serum during homograft ing may even 
be of the nature of nonspecific humoral  changes [4]. In previous investigations [1, 2] we showed that in the m a -  
jor i ty  of rabbits af ter  homograft ing of skin immune  antibodies are  formed, whereas af ter  autotransplantat ion no 
ant ibodies  appeared .  

The present invest igat ion is devoted to the study of the specif ic i ty  of the antibodies formed (luring homo-  
t ransplantat ion of the skin in rabbits.  We carr ied out serological  investigations on the sera of 19 recipient  rab-  
bits containing immune  antibodies after homotransplantat ion.  

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

The propert ies of  the immune  sera were studied by means of the hemagglut ina t ion  and adsorption re-  
act ions.  The hemagglu t ina t ion  react ion was performed at  room temperature ,  and in a volume of 2 drops in a 
tube, with subsequent centr i fugat ion for 1 minute  at  1500 rpm. The results were read according to the cha rac -  

ter  of the  agglu t ina te .  Adsorption was carried out at  room tempera ture  with a p rec ip i ta te  of t r iple-washed red 
cel ls  in a proportion of 1:1. The serum was first di luted half-and-half  with physiological  sal ine.  

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

Invest igat ion of the rabbit  sera before and after  grafting with chick 's  and sheep's red cei ls  showed that  
the  sera of recipients  after  homotransplantat ion had not al tered their  agglut inat ing properties in re la t ion to he ter -  
ogenic  red ce l l s .  The sera of the recipients  acquired the property of agglut inat ing only the red cei ls  of rabbits, 
i . e .  they had the nature of immune  iso-ant ibodies .  I m m u n e  sera from the recipients were tested with red cells 
of a la rge  number (60) of the same rabbits.  

Tab le  1 shows the results of the invest igat ion by means of the hemagglu t ina t ion  react ion of the sera of 
15 rec ip ien t  rabbits with red cel ts  of 25 rabbits .  In the ver t ica l  column on the ief t  are  p laced  the identi ty num- 
bers of  the rec ip ient  rabbits whose sera were being examined .  In the top horizontal  column are shown the iden-  
t i ty  numbers of  the  rabbits with whose red cei ls  the examina t ion  of the sera was being carr ied out.  A posi t ive  
hemagglu t ina t ion  react ion is represented as +, a negat ive  -, and doubtful results as ~ .  The results of the test 
of the serum with the red celts of the donor and recipient  are marked with a ring. 
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T A B L E  2 

Properties of the Hemagglut inins  of Rabbit No. 1236 after Homotransplant-  
a t ion of Skin 
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The serum of each  rec ip ient  rabbit  always gave a posi t ive react ion with the red cel ls  of  its donor, but 
did not agg lu t ina te  its own red ce l l s .  In addi t ion the recipients '  sera agglut inated the red cel ls  of other rabbits, 
but not a l l  with which they were tes ted .  Thus the serum of rec ip ient  No. 1236 agglut inated,  besides the red 
cel ls  of its donor ( rabbi t  No. 1717), also the red cel ls  of rabbits Nos. 67, 756, 46, 812, 14, 811, 829, 603, 365 
and 333. The ab i l i ty  of the rec ip ient ' s  serum to agglut inate  the red cei ls  of the rabbits l is ted evident ly  deve l -  
oped as a result of the presence in these rabbits of common antigens with the donor that  were absent from the 
rec ip ien t .  I t  is c lea r  that  i t  is only to this form of ant igen in the donor that ant ibodies could appear  in the re-  
c ip ien t .  

At the s a m e  t ime  the rec ip ient ' s  serum did not agglut ina te  the red cel ls  of rabbits Nos. 866, 786, 442, 
407, 818, 510, 813, 77 and 71. The negat ive  react ion was evident ly  the result of the fact  that the rabbits l is ted 

had no common antigens with the donor against  which ant ibodies  could appear  in the rec ip ient .  On the basis of 
their  s imi la r i ty  of behavior  in relat ion to the sera of the  15 recipients,  the rabbits '  red cel ls  may be arranged 
in several  groups. 

In the 1st group we p laced  rabbits Nos. 866, 407, 786, 643, 701, 510 and 292, whose red cei ls  were not 
as a rule agglu t ina ted  by the immune  sera of 8 rec ip ien t  rabbits (Nos. 866, 510, 407, 292, 77, 1236, 177 and 71). 
However, they gave a posi t ive react ion with the sera of 7 other recipient  rabbits (Nos. 812, 811, 756, 818, 442, 
1717 and 786). Despite their  great  s imi lar i ty ,  there were also differences between the rabbits of this group. 
Rabbits Nos. 866 and 407, for instance, differed from the others by the fact  that their  red ceils gave a posit ive 
reac t ion  with the serum of rec ip ient  rabbit  No. 292. Rabbits Nos. 786, 643 and 292 differed from the others by 
the fact  that their  red cel ls  were not agglu t ina ted  by sera of recipient  rabbits Nos. 1717 and 786. At the same 
t ime  rabbit  No. 292 differed from the other rabbits ment ioned above by the fact  that  the sera of rec ip ien t  rab-  
bits Nos. 866 and 71 agglut ina ted  its red ce l l s .  

In the 2nd group we included rabbits Nos. 1236, 71, 818, 177, 77, 442, 813 and 333. The red cel ls  of 
these rabbits as a rule were not agglu t ina ted  by the serum of the 4 rec ip ient  rabbits Nos. 77, 1236, 177 and 71. 
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The  sera of the other recipients  agglut inated the red ceils of these rabbits.  Among the rabbits of the second 

group, as among the animals  of the preceding group, despite their  s imi lar i ty ,  differences were also to be found. 
For instance rabbi t  No. 333 differed from the others by the fact  that its red cei ls  were agglut inated by the serum 
of recipient  rabbit  No. 1286. Rabbit No. 818 differed by the fact  thai ' i t s  red cei ls  were agglut inated by the se-  
rum of recipient  rabbit  No. 177. The red cei ls  of rabbits Nos. 77 and 442, which were very similar ,  behaved 
different ly to the serum of rabbit  No. 866 and so on. In a s imi lar  manner we distinguished a 3rd and 4th group 

of rabbits.  

Consequently in each group we included rabbits whose red cei ls  behaved in a s imilar  manner in relat ion 
to the immune  sera of the 15 recipient  rabbits, but often there were differences between them. In this way the 
differences between the rabbits within one group were smal ler  than those between rabbits belonging to different 

groups. 

The propert ies of the sera of the rec ip ient  rabbits in relat ion to the red cei ls  of different rabbits were 
also charac te r ized  by features of s imi lar i ty  and diss imi lar i ty .  On the basis of the s imi lar i ty  of the properties of 
the sera in re la t ion to red ceils ,  they could be seen to fa l l  into several  ca tegor ies .  In category I were p laced  

rec ip ien t  rabbits Nos. 866, 510, 407 and 292, whose sera agglut inated the red cei ls  of rabbits of the 2nd, 3rd and 
4th groups. However, the sera of the recipients  in category I did not agglut inate  the red ceils of the rabbits in 
the 1st group. This evident ly  was because the recipients themselves were members of the  1st group of  rabbits.  

The s imi lar i ty  of the properties of the sera of the rec ip ient  rabbits in category I was probably also due to the 
fact  that their  donors were rabbits Nos. 67, 46 and 608, which were very s imi lar  in an ant igenic respect and be-  
longed, as is seen from Table  1, to group 4 of an imals .  The red cei ls  of one donor ( rabbi t  No. 818), i t  is true, 

belonged to the 2nd group. In spite of their  great  s imi lar i ty ,  between the sera of the recipients in category I 
there  were also differences .  For instance, the serum of rec ip ient  No. 292, in contrast to the others, agglut inated 
the  red cel ls  of rabbits  Nos. 866 and 407. The serum of rabbits No. 866 in turn, did not agglut inate  the red cel is  
of rabbits Nos. 77 and 813. The sera of rec ip ient  rabbits  Nos. 510 and 407 showed no differences in relat ion to the 
red cei ls  of the 25 rabbits, but when tested with red cei ls  of a larger number of rabbits i t  was possible to establish 

differences between them in relat ion to the red cei ls  of 2 groups of rabbits.  

In category II were included rec ip ient  rabbits Nos. 77, 1236, 177 and 71, whose sera agglut inated the 
red cei ls  of rabbits of the 3rd and 4th groups. However, they did not agglut inate  the red ceils of rabbits of the 

1st and 2nd groups. This was evident ly  because the recipients themselves belonged to the 2nd group. They did 

not agglu t ina te  the red cei ls  of rabbits in group 1, probably became  the rabbits of groups 1 and 2 had certain 
common antigens.  The s imi lar i ty  of the properties of the sera of rec ip ient  rabbits in category II was also d e m -  
onstrated by the fact  that their  donors (rabbits Nos. 14, 1717 and 829) had a great  ant igenic resemblance and 
they belonged to group 4. The red cel ls  of one donor ( rabbi t  No. 811) belonged to group 3. In spite of the fact  

that  the sera of the category II recipients showed great  s imilar i ty ,  there were also certain wd l -de f ined  differ-  
ences between them.  Serum of recipient  No. 71, for instance, in contrast to the others, agglut inated the red 
cei ls  of rabbit  No. 292. The serum of rec ip ient  rabbit  No. 177 differed from the others by agglut inat ing the red 

cel ls  of rabbit  No. 818. The serum of rec ip ient  No. 1236, in contrast to the others, agglut inated the red ceils 

of rabbit  No. 333. In a l ike  manner  it  was possiNe to distinguish categories  III and IV of rabbits.  

Consequently the properties of the recipients '  sera in re la t ion to rabbits '  red cel ls  demonstrate  the pres- 
ence therein of common and different ant igenic  components .  In spite of the s imi lar i ty  in the properties of the 
sera, we were unable to  find any one pair  of recipients  whose sera would behave in the same way towards the 
red cel ls  of a large  number of rabbits; there were always greater  or smaUer differences between them.  These 
findings demonstrate  that  the ant igenic  structure of the animals  examined varies considerably.  The presence 
in these rabbits of common ant igenic  components,  responsible for the s imi lar i ty  in the properties of the red ceils,  
is also confirmed by the results of the tests of the adsorptive properties of the red ceils in re la t ion to the im-  

mune sera of the recipients .  

In Table  2 are given the results of the invest igat ion of the serum of rabbit  No. 1236 by means of the 
hemagglu t ina t ion  react ion before and after  its adsorption with the red cells of 3 rabbits - Nos. 14, 866 and 756. 

The red cei ls  of rabbits Nos. 14 and 756, which gave a posit ive react ion with the serum of the recipient  
before adsorption, possessed the property of adsorption of antibodies from i t .  This can be seen from the fact  that  
the serum of rec ip ient  No. 1286, after adsorption by red cei ls  of rabbits Nos. 14 and 756, lost the power of ag -  
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glutinating rabbits' red cells. The red ceils of rabbit No. 866, which reacted negatively with the test ~mrum be-  
fore adsorption, were incapable of adsorbing antibodies from it. The serum of rabbit No. 1236, after adsorption 
by the red cells of rabbit No. 866, did not lose its agglutinating properties in respect to the red cells of the do- 
nor (rabbit No. 1717) and of other rabbits (Nos. 14, 812. 756). The in~mune sera of other recipient rabbits be- 
haved in precisely the sarne way after adsorption by the red cells of different rabbits. Thus rabbits, in spite of 
their considerable similarity antigenically, nevertheless show great variety. The antigenic differences between 
rabbits may be revealed during homografting by the formation of specific iso-antibodies in the recipient. The 
antigenic similarity of rabbits is presumably responsible for the agglutination of red ceils of other rabbits as well 
as those of the donor by the immune serum of the recipient. 

The results of the hemagglutination reaction and also of the adsorption of the sera by red ceils show that 
the humoral changes arising in recipient rabbits during homoplastic skin grafting have the nature of specific im-  
mune iso antibodies. A study of the antigenic structure of rabbits, carried out by mea,~s of immune sera of re- 
cipients, showed the existence in rabbits of wide antigenic differences, which evidently lie at the basis of their 
biological  incompatibil i ty.  Cross-testing of red cells and immune sera led to the segregation of the rabbits into 
several groups on the basis of the greater or lesser antigenic similarity between them. 

S U M M A R Y  

An investigation was carried out on immune sera obtained from 19 rabbit-recipients of skin homo- 
transplants. The reaction of hemagglutination of these sera with erythrocytes of a large number (60) of rab- 
bits was tested. On the grounds of the similarity of behavior of erythrocytes towards the immune sera, and of the 
immu:m sera with respect to the erythrocytes, the rabbits could be subdivided into several groups. However, 
there were antigenic differences between the rabbits even within a group. The antigenic similarities and dif- 
ferences of the rabbits were confirmed by the reaction of adsorption of the sera by the erythroeytes. The data 
obtained in these experiments make it possible to assume that the humoral changes produced as a resutt of skin 
transplantation are of the specific immune iso-antibody nature. 
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