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Reject ion of a skin au tograf t  takes place  in CC57Br mice  sens i t ized  by s t rep tococca l ,  s taphylococcal ,  
and y e a s t  antigens if graf t ing  is c a r r i e d  out 6-19 days  a f t e r  the end of the sens i t iza t ion  course .  

Cer ta in  bac te r i a l  ant igens have now been shown to p o s s e s s  common p r o p e r t i e s  with the antigens p r e s -  
ent in animal  and human t i s sues .  This s im i l a r i t y  has been es tab l i shed  between antigens of group A s t r ep to -  
cocci  and m a m m a l i a n  hea r t  and kidney t i s sues ,  and a lso  between type IV pneumoeoeei  and human group A 
blood. A number  of inves t iga to r s  [1, 2, 4] have demons t r a t ed  a connection between sens i t iza t ion  with bac -  
t e r i a l  ant igens r e s e m b l i n g  t i s sue  antigens and les ions  of the co r respond ing  organs  (the hear t  in rheumat i c  
fever ,  the kidneys in nephri t is ,  for  example) .  The s ta te  of sens i t iza t ion  is accompanied  both by the p roduc -  
tion of c i rcula t ing  antibodies against  the r e l a t ed  ant igens and by the development  of hypersens i t iv i ty  of de-  
layed type, the~cetl r eac t ion  which leads to cons iderab le  t i s sue  damage.  Exposure  to antigens s i m i l a r  to 
those of the t i s sue  thus induces a s ta te  of a u t o a g g r e s s i v e n e s s .  An hnpor tan t  model  of induced au toagg re s -  
s iveness  i~ given by s t imula t ion  of re jec t ion  of an au tograf t  by a s t rong t ransp lan ta t ion  antigen [3, 7]. R e -  
jeet ion of a homograf t  may,  in turn, be a c c e l e r a t e d  by injection of cu l tu res  of group A s t rep tococc i  or  of 
Staphylococcus aureus  into the rec ip ien t  before  graf t ing.  

In the p r e sen t  invest igat ion the poss ib i l i ty  of r e j ec t ion  of an autograf t  as a r e su l t  of injection of s ev -  
e ra l  bac te r ia l  antigens was studied. 

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

E x p e r i m e n t s  were  c a r r i e d  out on CC57Br mice  weighing 15 g. Autograft ing was c a r r i e d  out by Bi l -  
l i ngham ' s  method [6] by t ransplant ing a piece  of skin f rom the lower  p a r t  of the back to its upper  pa r t .  
The bac te r i a l  antigens used were  suspens ions  of b a c t e r i a  in 0.87~ NaC1 solution killed by heating to 58 ~ 
th ree  t imes  (s t reptococci  of groups  A and C; Staphylococcus aureus ;  Esche r i ch i a  coli; Shigella shigae; Sal-  
monel la  typhimurium;  Pneuanococcus type I; Candida albicans;  a fo rmal in -k i l l ed -po lyva len t  bruc-~los is  vac----'- 
cine obtained f rom Khar ' kov  Biological  P r e p a r a t i o n s  Fac tory ,  batch 94, dated August 3, 1965). In addition, 
a suspens ion  of dr ied Mycobac te r ium tubercu los i s  ce l l s  and endotoxin obtained f rom Salmonel la  typhi cel ls  
by Boiv in ' s  method were  injected.  

Befo re  the autograf t ing opera t ion the mice  r ece ived  three  in t raper i tonea l  inject ions of bac te r i a l  an t i -  
gen at in te rva l s  of 24 h. At the f i r s t  inject ion 107 bac te r i a l  ce l l s  (es t imated  by turbidity) were  injected, the 
dose at the second inject ion was 108, and at the third injection 15 �9 107 bac te r i a l  cells ,  while in specia l  ex-  
p e r i m e n t s  the number  of bac te r i a l  cel ls  was inc reased  to 5 107, 15 �9 108, and 30 �9 108 cel ls  per  injection, r e -  
spect ive ly .  Endotoxin was injected in t raper i tonea l ly  in th ree  doses  of 10, 15, and 20gg. F r eund ' s  c o m -  
ple te  adjuvant was injected subcutaneously  th ree  t imes  on a l t e rna te  days and i n t r a d e r m a l l y  in a dose of 
0.15 ml, the content  of hi_. tubercu los i s  cel ls  in the adjuvant being 2 m g / m l .  On the 8th day a f te r  the l as t  
injection, autograf t ing was p e r f o r m e d :  Control  m ice  r ece ived  the s a m e  volume of physiological  sa l ine  
(0.15 ml), in which antigens of the exper imenta l  an imals  were  suspended, while the control  of action of the 
comple te  adjuvant  took the fo rm of injection of incomplete  adjuvant.  
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TABLE 1. Effect  of B a c t e r i a l  An t igens  on Re jec t ion  of Autogra f t  

Type  of an t igen  

Group A streptococcus . . 

Group C streptococcus . . 

Staphylococcus aureus... 

C. albieans .......... 

E. coli . . . . . . . . . . . . .  
S. shigae ........... 

S. typhimurium ....... 

Endotoxin ........... 

M. tuberculosis (bovine 

type) . . . . . . . . . . . .  
Comple t e  ad juvan t  . . . . .  
P n e u m o c o c c u s  type I . . . 
P o l y v a l e n t  b r u c e l l o s i s  

vacc ine  . . . . . . . . . .  

N u m b e r  of m i c e  

experiment 

tota l  with rejection 
of graft 

30 25 
41 36 
40 31 
40 31 
2o 2 
40 5 
20 1 
4o 5 

4o 9 
14 1 
4o 4 

20 0 

total  

30 
46 
4O 
4O 
20 
4O 
2O 
40 

40 
14 
40 

2O 

control 

with rejection 
of graft 

0 
8 
3 
8 
2 

5 
0 
4 

4 
2 
2 

Fig .  1. R e j e c t i o n  of g ra f t  a f t e r  p r e l i m i n a r y  s e n s i t i z a t i o n  of m i c e  
with vacc ine  f r o m  S. a u r e u s .  I) E x p e r i m e n t a l  a n i m a l s ;  II) con t ro l s .  
The g ra f t  in  the upper  p a r t  of the e x p e r i m e n t a l  a n i m a l s '  backs  is 
be ing  r e j e c t e d .  In the con t ro l  m i c e  the g r a f t  su r v i ve d .  Scar  
changes  a r e  v i s ib l e  in the lower  p a r t  of the back of the e x p e r i m e n -  
tal  and con t ro l  a n i m a l s  a t  the p lace  f rom which the g r a f t w a s  taken.  
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EXPERIMENTAL RESULTS 

When antigens of streptococci, staphylococci, and C_ a!bicans were used, gradual rejection of the 
autograft was observed in the animals of the experimental series (Table i, Figs. 1 and 2). In the first two 
days after operation the graft in its outward appearance was indistinguishable from normal skin. Starting 
with the third day, multiple tiny hemorrhages appeared in the graft (often nearer to its border), and these 
subsequently merged to form large loci of bleeding. After the 6th-7th day the graft became necrotic and by 
the 10th-12th day it was completely destroyed. At the site of the graft a scab was formed and this later 
dropped off. The place of the graft was clearly defined by a scar. With an increase in the doses of micro- 
organisms, the time of onset of this effect and the external appearance of graft rejection were unchanged. 

No antibodies against the antigens used were discovered in the serum of the animals either in the 
CFR or in Boyden's reaction, or by staining by Coons' indirect method, when streptococcal vaccines were 
used at the moment of autografting. With a considerable increase in the dose of bacterial cells injected 
(5 �9 108 cells, five injections at intervals of four days) and when autografting was performed on the 17th day 
after the last injection, the autograft was not rejected although complement-fixing antibodies against strep- 
tococcal vaccine were found in the animals' serum in a titer of 1 : I0-i : 20. Injection of streptococcal vac- 
cines in lower doses than those used in the main experiment did not cause rejection of the graft trans- 
planted at the same time as in the main experiment.  

In a special se r i e s  of experiments  to study the relat ionship between re jec t ion of the autograft  and the 
t ime elapsing between the las t  injection and the operation, re ject ion was observed when the graft ing was 
pe r fo rmed  f rom the 6th to the 19th day after  the last  injection. Autografts  t ransplanted sooner  or  la ter  
than these t imes survived.  

At leas t  three possible causes  may be suggested for reject ion of the autograft .  F i r s t  is the toxic a c -  
tion of disintegrat ion products  of the injected bacter ia[  antigens on the graft .  This hypothesis is in conflict  
with the absence of rejection in early periods (until the 6th day after the last injection of antigen) and also 
with survival of the graft on the 17th day after intensive immunization, when the total amount of disintegra- 
tion products of the bacteria[ vaccines was greater than from the 6th to the 19th days when the basic doses 
of antigen were used. Second is the effect of circulating antibodies common to streptococci or another of the 
antigens used and the tissue on the graft. Evidence against this hypothesis is given by the fact that the 

Fig. 2. Rejection of the graf t  under the influence of p re l iminary  
sensi t izat ion of mice  with vaccine of C. albicans. Legend and ex-  
planation as in Fig. 1. 
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autograft  took in the presence  of ant is t reptococcal  antibodies in a t i ter  of 1 : 20 and was rejected in their 
absence.  Th i rd i s  the action of sensi t ized immunocompetent  ceils, acquiring autoaggress ive  proper t ies  as a 
resu l t  of injection of antigens c lose ly  related to mouse tissue antigens on the graft .  The action of t rauma 
inflicted during transplantation on the tissue may faeiii tate the manifestat ion of the autoaggress ive  effect 
of sensi t ized ceils. We have no objective evidence against  this Last hypothesis. It appears the mos t  proba-  
ble, although its confirmation requi res  fur ther  experiments  involving the active t ransfer  of ability to cause 
reject ion of the autograft  by means of sensit ized donor ' s  lymphoid ceils.  
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