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The resul ts  of morphological ,  immunoluminescence and serologic  studies of the phenomenon of in- 
duced re jec t ion of a skin autograft  in CC57BR mice sensi t ized with s t reptococcal  S vaccine,  possess ing  
common antigens with the t issues  of these animals ,  a re  compared in this paper.  

The induced re ject ion of the autograft  and reject ion of a skin homograf t  a re  shown to be identical, 
and part icipation of immunologic mechanisms in the phenomenon of induced reject ion is demonstrated.  

For  technical reasons ,  the previously  established fact of reject ion of a skin autograft  in CC57BR 
mice sensi t ized with vaccines  possess ing  common antigens with the t issues  of the experimental  animals 
[1-3] has proved difficult to investigate immunologically.  Nevertheless ,  by  means of the complement  fixa- 
tion react ion (CFR) in the cold, some idea has been obtained of the dynamics of circulating antibodies 
against  microbia l  inducing vaccines .  

The resul ts  of a morphological  study of grafts  and of the surrounding t issues are  compared in this 
paper  with luminescence-mic roscop ic  data on detection of fixed T-globulins in these same autografts .  In 
addition, accumulat ion of fixed globulins in the graft  and surrounding t issue was compared with the dynamics 
of antibodies against  inducing microbial  and isologous skin antigen against  the background of the autograf t -  
ing procedure .  

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

Experiments  were  ca r r i ed  out on 60 CC57BR mice 2, 4, 6, and 8 days after  operation [1-3]. At each 
t ime grafts  of five control  mice  (uninduced rejection) were  studied. The usual histological methods and h is -  
tochemical  methods of staining were  used and the mater ia l  was fixed in alcohol and formal in  and embedded 
in paraffin wax. Antibodies were  investigated in se ra  of each separate  group of mice f rom the 5th until the 
22nd day af ter  injection of s t rep tococcal  S vaccine.  At each t ime a mixture of se ra  f rom 4 or 5 animals 
was studied in the CFR in the cold with corresponding antigens [3]. Sections for luminescence mic roscopy  
were  cut on a c ryos ta t  at - 2 0  ~ and fixed with cold acetone. Luminescence mic roscopy  was per formed in 
shor t -wave blue light (filters SzS-7, RS-1, T2N) and RF-3 film was used for photography. The usual 
methods of work with luminescent  antibodies were  adopted. 

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

At morphological  examination of the skin autograft  in mice of the control  group 2 days af ter  operat ion 
loci of necros i s  were found at the edges of the graft  with a leukocytic demarcat ion b a r r i e r  at the per iphery 
(Fig. la) .  Loose connective t issue of the graf t  bed was diffusely infil trated with lymphocytes and his t io-  
cytes and was edematous (Fig. lb). 

Four days after  the operation the necros is  had extended to the whole of the surface of the graft .  The 
demarca t ion  zone of inflammation was increased.  Beneath the a reas  of necros i s ,  stratif ied squamous epi-  
thelium was "creeping" f rom the skin surrounding the graft .  The graf t  was surrounded by loose connec-  
tive t issue in which f ibroblasts ,  his t iocytes ,  and polymorphs were  predominant  (Fig. lc) .  
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Fig. 1. Morphology of skin autograft  of con- 
t ro l  animals ,  a) Focus of necros i s  at  edge of 
graf t  with demarca t ion  b a r r i e r  of inf lamma-  
tion at  pe r iphery  (2 days a f te r  operation),  
Hematoxyl in-eosin ,  200x; b) loose connec-  
t ive t issue of graft  bed edematous and inf i l t rated 
with leukocytes and his t iocytes  (2 days af te r  
operat ion),  Hematoxyl in-eosin,  200• c) gran-  
ulation t i ssue r ich  in polymorphs visible  in 
graf t  bed (4 days af ter  operation),  Brachet ,  
200x; d) graf t  has taken: graf t  surrounded 
by f ibrous connective t issue with fat cel ls  and 
foei of  inf i l t rat ion with lymphocytes and h is -  
t iocytes .  Surface epithelium continuous (6 
days af te r  operation).  Hematoxyl in-eosin ,  100• 

Fig. 2. Morphology of skin autograft  of expe r i -  
mental  animals ,  a) Massive a reas  of nec ros i s  of 
graft  surrounded by leukocytic b a r r i e r  (4 days af-  
t e r  operation).  Hematoxyl in-eosin,  100• b )g ra f t  
surrounded by granulations and inf i l t rated with 
monocytes ,  plasma cel ls ,  and neutrophi ls .  Muscle 
f ibers  of deep layers  of de rmis  necrot ic  (5 days af-  
t e r  operation).  Picrofuchsin,  200x; c) necrot ic  
graf t  complete ly  re jec ted .  Graft  bed covered  with 
epithelium (8 days af te r  operation).  Hematoxylin-  
eosin,  100x; d) fixed T-globulin in ep idermis  of 
autograft  (4th day af te r  operation).  Coons'  d i rec t  
method, 400x; e) fixed T-globulin on collagen fib- 
e r s  of de rmis  (4th day af ter  operation); g) fixed T- 
globulin on dis integrat ing muscle  f ibers  (6th day 
af te r  operation); f) specific luminescence of cells  
infi l trat ing into graf t  bed (6th day af te r  operation).  
Coons'  d i rec t  method, 400 x. 

Six days a f t e r  the operat ion the graf t  appeared to have taken. The surface  epithelium was continuous. 
Where  the graft  was in contact with the surrounding skin, and also in the bed of the graf t  f ibrous connective 
t i ssue with fat cel ls  and modera te  infi l t rat ion with his t iocytes  and lymphocytes  could be seen (Fig. ld).  

On the 8th day a f te r  the operat ion the pic ture  was one of complete  taking of the graft ,  although its epi-  
de rmis  and de rmis  were  a t rophic  and the deep l ayers  of the de rmis  were  replaced by adipose t i ssue .  The 
skin appendages were  calcif ied.  The graft  bed consis ted of coarse  f ~ r o u s  connective t i ssue .  
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Fig. 3. Dynamics  of antibodies agains t  skin 
antigen and s t r ep tococca l  S vacc ine .  I) T i t e r  
of antibodies agains t  s t r ep tococca l  S vacc ine  
in an imals  without autograft ing;  II) t i t e r  of 
antibodies aga ins t  isol0gous skin antigen in 
an imals  without grafting; HI) t i t e r  of ant i -  
bodies  aga ins t  isologous skin antigen with 
autograft ing;  IV) t i t e r  of antibodies agains t  
s t r ep tococca l  S vacc ine  in an imals  with 
skin graft ing.  

Morphological  invest igat ion of the skin autograf t  of 
an imals  of the expe r imen ta l  group a f t e r  2 days revea led  
m a s s i v e  a r e a s  of super f i c ia l  nec ros i s  of the graf t  s u r -  
rounded by  a leukocytie  b a r r i e r .  At the b o r d e r  with the 
surrounding skin the full th ickness  of the graf t  was n e c r o -  
tic and the leukocytic demarca t ion  b a r r i e r  was  pa r t i cu la r ly  
well  defined. The deep l aye r s  of the graf t  were  e d e m a -  
tous,  and its collagen f ibers  were  swollen and o r thochro-  
mat ic .  The d e r m i s  surrounding the graf t  a l so  was e d e m a -  
tous ,  and the smal l  blood v e s s e l s  were  surrounded by 
cuffs of lymphocytes  and h is t iocytes .  The smal l  v e s s e l s  
were  th rombosed .  The reac t ion  of the loose connective 
t i s sue  of the g ra f t  bed was s e v e r e ,  consis t ing mainly  of 
inf i l t ra t ion by monocytes  into the deep  l a y e r s  of the graf t .  

Four  days a f t e r  the opera t ion  the fu l l ' th ickness  of the 
g ra f t  was necrot ic  at its b o r d e r  and inf i l t ra ted with leuko-  
cytes  (Fig. 2a). I t s  cen t ra l  port ions were  also in a s tate  
of focal  nec ros i s ,  in which bundles of col lagen f ibers  ap-  
pea red  to have mel ted  and died without any reac t ion  to the 
n e c r o s i s .  Both a t  its b o r d e r s  and where  it faced the bed 
the re jec ted  graf t  was  surrounded by granulat ions cons i s t -  
ing of ma tu r ing  f ib rob las t s  inf i l t ra ted with polymorphs  
and containing h e m o r r h a g i c  foci.  

On the 6th day the comple te  g ra f t  was necro t ic  and inf i l t ra ted with polymorphs  both f rom the side 
facing the bed and f r o m  the b o r d e r s .  Mature granulat ions  inf i l t ra ted with monocytes ,  p l a s m a  cel l s ,  and 
neut rophi Is -were  s i tuated next  to the demarca t ion  b a r r i e r  of in f lammat ion .  Over  a wide a r e a  these  g ranu-  
lat ions were  cove red  with a l ayer  of s t ra t i f i ed  squamous epi thel ium, apparent ly  s l iding in beneath the r e -  
jec ted  graf t .  Muscle f ibe r s  of the deep l aye r s  of the d e r m i s  were  in a s ta te  of cloudy swelling (Fig. 2b). 

A f t e r  8 days the shrunken necrot ic  m a s s e s  of the graf t  were  comple te ly  re jec ted .  Beneath them a 
l aye r  of epi thel ium could be seen  cover ing  the f o r m e r  bed.  Over a cons iderable  dis tance it consis ted  only 
of adipose t i s sue ,  in d i r ec t  contact  with the m u s c u l a r  l aye r  of the d e r m i s  (Fig. 2c). 

Compar i son  of the obse rved  his tological  changes with the r e su l t s  of t r e a t m e n t  of the sect ions with 
luminescen t  antibodies (labeled with f iuoresce in  isothiocyanate) agains t  mouse  y-globulin (AMG), and also 
us ing the method of luminescen t  antibodies with complement ,  yielded the following resu l t s .  In both the 
control  and the expe r imen ta l  s e r i e s ,  diffuse luminescence  was found in sect ions of the autograf ts  2 days 
a f t e r  the opera t ion  in a s soc ia t ion  with AMG, the b r igh tness  of the luminescence  being much g r e a t e r  in s e c -  
tions f r o m  the expe r imen ta l  an imals .  Rinsing the sec t ions  in buffered physiological  saline (pH 7.2) before  
staining p rac t i ca l ly  r em oved  all  the f luoroescence ,  indicating the absence  of specif ic  fixation of the detected 
globulin with s t r u c t u r e s  in the skin.  The negat ive reac t ion  with complement  suggests  that  the detected 
globulin resu l ted  f r o m  pro te in  inf i l t ra t ion of the graf t  on the 2nd day a f t e r  operat ion.  L a t e r ,  s t a r t ing  on 
the 4th day a f te r  graf t ing,  the appea rance  of fixed T-globulin,  not eluted in buffered  physiological  saline at 
pH 7 .2-7 .4 ,  could be  obse rved  on the following skin s t ruc tu r e s :  the cell  m e m b r a n e s  of the ep ide rmis  (Fig. 
2d), col lagen f ibers  of the graf t  d e r m i s  (Fig. 2e), and dis in tegra t ing musc le  cel ls  of the d e r m i s  (Fig. 2g) 
nea r  the graf t  bed. F u r t h e r m o r e ,  in di f ferent  l aye r s  of the skin, e spec ia l ly  the epi thel ium, and a lso  in the 
inf i l t ra ted  zone of the g ra f t  bed,  ce l l s  r e semb l ing  p l a s m a  cel ls  containing y-globulin were  found (Fig. 2d 
and f). As a rule  the neutrophi ls  exhibited nonspecif ic  luminescence .  

At l a t e r  s tages  (5th-6th day) speci f ica l ly  bound T-globulin was seen  pa r t i cu l a r ly  c l ea r ly  in loci  of d i s -  
o r g a n i z a t i o n  of col lagen f ibe r s  and dis in tegra t ing  musc le  cel ls  of the d e r m i s .  

In control  sec t ions  (skin of a sens i t ized  an imal  without graf t ing,  skin graf t  of an unsens i t ized  animal) 
t r ea t ed  with heterologous s e r u m  and a lso  with normal  labeled rabbi t  s e r u m ,  specif ic  luminescence  was ab-  
sent .  Des t ruc t ion  of the autograf t  thus takes  place  s imul taneous ly  with an i nc rea se  in the content of fixed 
globulin in the skin s t ruc tu r e s .  However ,  this s t i l l  does not allow a causa l  connection to be es tab l i shed  b e -  
tween re j ec t ion  of the g ra f t  and deposi t ion of y-globul in .  
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It  is in te res t ing  to com pa re  the dynamics  of s e r u m  antibodies agains t  skin and "inducing" ( s t rep tococ-  
cal  S) antigens with the development  of fixation of v-globul in  in the graf t  and its bed. As Fig. 3 shows, the 
f i r s t  peak of c i rcula t ing  antibodies against  skin antigen occur red  on the 7th day af ter  the l as t  injection of 
s t r ep tococca l  S vacc ine ,  when no fixation of globulin has  appeared  ( l s t -2nd  day a f te r  operat ion).  Fixed 
globulin was found in the per iod f rom the 3 rd  to the 6th days a f te r  t ransplanta t ion  (12th day af ter  the l as t  
injection of antigen),  which did not coincide with the fall in antibody t i t e r s  in the exper imenta l  an imals .  
The t i t e r s  of s e rum antibodies fell in the expe r imen ta l  mice  f rom the 14th-15th day a f t e r  vaccinat ion,  when 
the g ra f t  had a l r eady  been  re jec ted  (8th-9th day a f t e r  t ransplantat ion)  and, consequently,  the fall  in t i t e rs  
of humora l  antibodies was pe rhaps  connected with the i r  neutra l izat ion by c i rcula t ing antigens (coming f rom 
the graft) or  by  mic rob ia l  inducing vacc ines .  The resu l t s  suggest  that the fixed antibodies and the c i r cu la t -  
ing antibodies detectable  by the CFR a r e  different  in nature .  

This  invest igat ion revea led  the identity of the morphologica l  c h a r a c t e r i s t i c s  of induced re jec t ion  of 
an autograf t  with re jec t ion  of a homograf t ,  thus suggest ing the par t ic ipat ion  of immunologic  m e c h a n i s m s  in 
the phenomenon of induced re jec t ion  of the autograf t .  
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