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The car t i lage  and p ros ta te  gland of albino r a t s  were  implanted into homologous intact  r e c ip -  
ients.  True  union of the connect ive t i ssue  of donor and rec ip ien t  into one s y s t e m  was found 
not to take place ,  mi sma tch ing  is found between the glandular  epi thel ium and the r ec ip i en t ' s  
connective t i s sue ,  and opt imal  re la t ionships  a r e  es tab l i shed  between the car t i lage  and con- 
nective t i s sue .  

The object  of this invest igat ion was to study in teract ion between t issue s y s t e m s  in the course  of the i r  
different iat ion.  

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

Two se r i e s  of expe r imen t s  were  c a r r i e d  out on noninbred albino r a t s .  Implants  (implantation by 
L a z a r e n k o ' s  method beneath the skin of the an t e r io r  abdominal  wall) of car t i lage  (ser ies  I) and pros ta te  
gland ( se r ies  II) of donors  aged 10 days were  studied. The rec ip ien ts  were  an imals  aged 4 months and 
weighing 200-220 g. The m a t e r i a l  was t r ea t ed  h i s tochemica l ly  ( te t razonium coupling reac t ion ,  detect ion of 
SH-and  NH2-groups) and by au toradiography using methionine--S ~ .  Methionine was injected in t raper i tonea l ly  
in a dose of 0.5 pC i /g  body weight 6 h before  fixation. The autoradiographs  were  p repa red  with type R 
NIKFI emuls ion.  The numer ica l  r e su l t s  were  subjected to s ta t i s t i ca l  ana lys i s .  Al together  48 implants  
were  studied over  per iods  ranging f rom 1 to 12 days.  

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

Rega rd le s s  of the s e r i e s  of expe r imen t s  the s tages  of the t i ssue  in te r re la t ionsh ips  were  un i form in 
type and were  de te rmined  by the stage of growth of the implant:  adaptation,  act ivat ion and growth, d i f feren-  
t iat ion and a typical  function. In the per iod of adaptat ion ( l s t -3 rd  days) three  zones of connective t i ssue  
could be dist inguished in the implants  and the surrounding bed: per ice l lo idin  (f i rs t  zone), in tercel loidin  
(second zone), and pe r iphe ra l  - t h e  connective t i ssue  of the bed (third zone). This zonal pa t te rn  is the r e -  
sult  of ac t iva t ion  of components  of the t ransplan ted  t i s sues  and the bed. 

In the f i r s t  zone the highest  intensi ty of accumula t ion  of total  protein,  containing amino acids (histi- 
dine, ty ros ine ,  tryptophan) and NH 2- and SH-groups,  was found in cel ls  of the f ibroblas t ic  s e r i e s .  Break -  
down of col lagen f ibers  of the t ransp lan ted  connective t i ssue  was negligible.  

In the second zone the intensi ty of the h is tochemica l  reac t ions  for  prote in  was lowest,  but the h ighes t  
mitot ic  act iv i ty  was found in cel ls  of the f ibroblas t ie  s e r i e s .  This zone l ies at the boundary between two 
in terac t ing  s y s t e m s  and, in the w r i t e r s '  opinion, it p e r f o r m s  the ro le  of i n t e rmed ia ry  between these t i s -  
sues .  Lymphocyt ic  inf i l t ra t ion nea r  to the f r agments  of car t i lage  was obse rved  in this zone a lso .  :[he 
lymphocytes  gave a s t rong t e t r azon ium coupling reac t ion  and were  a r r anged  around the b o r d e r  of the ca r -  
t i lage f r agmen t s  (Fig. la) .  Only so l i t a ry  lymphocytes  could be found at  this t ime beneath  the epi thel ium, 
some of them dead. Components of d is in tegra t ing  lymphocytes  a r e  evidently uti l ized as building m a t e r i a l  
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Fig. 1. Implants  of ca r t i l age  and p ros -  
tare gland t i ssue:  a) car t i lage  im-  
plant.  Donor: male  r a t  aged 10 days ,  
rec ipient :  male  r a t  aged 4 months.  
Stage of expe r imen t  6 days .  Lympho-  
cidal e l ements  surrounding i m -  
planted f r agmen t  of ca r t i l age .  T e t r a -  
zonium coupling reac t ion ,  f ixation in 
Carnoy ' s  fluid, 140• b) p ros ta te  im-  
plants .  Donor:  r a t  aged 4 months ,  
s tage of e x p e r i m e n t  12 days.  T e t r a -  
zonium coupling reac t ion ,  140• 

o 

3 / . 

Stage of experiments (days) 

Fig. 2. Incorpora t ion  of me th io -  
n i n e s  ~s into connective t i s sue  joined 
to implants .  Implants  of pros ta te :  
I) subepithelial connective tissue; 
2) intercelloidin connective tissue; 
3) interfragmentary connective tis- 
sue; 4) intercelloidin connective 
tissue. 

[4-7]. Some Iymphocytes  also d is in tegra ted  between the f rag-  
ments  of implanted car t i l age .  Thei r  ma t e r i a l  was uti l ized by 
ce l l s  of the chondroid s e r i e s .  ~he main  m a s s  of the connec -  
t ive- t i ssue  cel ls  sur rounding the car t i lage  was pe r fo rming  a 
d i f ferent  function. At this s tage of the expe r imen t  the number  
of lymphocytes  in the per ichondr ia l  zones of the implant  showed 
a d e c r e a s e .  Some of them were  evidently excluded f r o m  the 
immune r e sponse  and di f ferent ia ted  in osteoid and chondroid 
d i rec t ions .  There  is evidence in suppor t  of the validi ty of this 
hypothesis [I]. 

Disintegration of the donor's collagen fibers was pre- 
dominant in the third zone, and the fragments were surrounded 

by dilated blood v e s s e l s .  By the 6th-Sth day the breakdown products  (protein subs t ra tes )  could be found 
n e a r  foci of  epi thel ial  p ro l i f e ra t ion  in the f o r m  of drople ts  and m a s s e s  of di f ferent  s i zes ,  They d i sappeared  
during dif ferent ia t ion of the epi thel ium. This fact  sugges ts  that  they are  ut i l ized in the me tabo l i sm  of the 
different ia t ing s t r u c t u r e s  [3].  

The s ec re t i on  of pro te in  s u b s t r a t e s  by f ibroblas ts  va r i ed  in intensity in different  zones in the course  
of the exper imen t .  The intensiW of s ec re t i on  in the f ib roblas t s  was highest  in the stage of growth in the 
subepi thel ia l  connective t i s sue .  

In these  expe r imen t s  the intensi ty of pro te in  synthes is  in the cel ls  of  the pro l i fe ra t ing  glandular  t i s -  
sue  c o r r e l a t e d  with that  in the underlying connective t i ssue .  The boundary between the connect ive- t i ssue  
zones as defined above could be  c l ea r ly  t r aced  in subsequent  s tages  in the p ros ta t i c  implants .  This fact  
was  morphologica l  and h i s tochemica l  evidence of mismatch ing  between the p ros ta t i c  connective t i s sue  and 
the connective t i s sue  of the skin of the abdominal  wall,  a t  the si te of implantat ion.  On the other  hand, it 
also r evea l s  the s tabi l i ty  of the re la t ions  a r i s ing  in the course  of individual development  between the epi-  
thel ium and connect ive t i ssue .  This is one of the causes  of death of the glandular  f r agmen t s  t ransplan ted  
into connective t i ssue  uncha rac t e r i s t i c  of the pros ta te  gland. F ragments  of r egene ra t ing  epi thel ium, dif- 
ferent ia t ing in the donor ' s  connective t i s sue ,  were  able to surv ive  longer  (Fig. lb) .  

After  the s tage of 8 days and until the end of the expe r imen t ,  os teogeneis  took place in the ca r t i l age  
t i s sue  implants .  A change in the ma tu r i ty  of the ca r t i l aged  t i s sue  during growth of the implant  thus modi-  
fied its inductive powers  and led to mani fes ta t ion  of the os teogenic  p rope r t i e s  of the connect ive t i ssue .  

Analysis  of the incorpora t ion  of methionine--S 35 showed that  during the f i r s t  3 days of the expe r imen t  
prote in  m e t a b o l i s m  in the connect ive t i s sue  between the f r agmen t s  di f fered in the implants  of car t i lage  and 
pros ta te  gland (Fig. 2). The intensi ty  of incorpora t ion  was higher  in the implants  of the car t i lage  than of 
the p ros ta te .  Activat ion of prote in  synthes is  in the car t i lage  implants  co r responded  to the h i s tochemica l  
data.  The level  of prote in  synthes is  in the p ros t a t e  implants ,  on the other  hand, indicated prolonged adapta-  
tion of the gland ce l l s .  The level  of incorpora t ion  of the isotope was about equal in the in tercel loidin  con- 
nect ive t i s sue .  In conf i rmat ion  of the morphologica l  and h i s t echemica l  findings, by the 6th day incorpora t ion  
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of the isotope into the in tereel loidin  and in t e r f r agmen ta ry  connect ive- t issue  zones of the p ros ta te  implants  
r eached  its max im um .  In the ca r t i l age  implants ,  on the other  hand, incorpora t ion  into the connective t i s -  
sue was min imal  at  this s tage .  This was due to var ia t ions  in the c h a r a c t e r  of synthes is  of po lysacchar ide  
subs t r a t e s  in the different ia t ing connective t i ssue .  Incorpora t ion  of the isotope into p ros ta te  implants  l a t e r  
dec reased ,  and by the 12th day the intensi ty of incorpora t ion  was the s ame  in both connect ive- t issue zones,  
indicating that  the level  of m e t a b o l i s m  of the protein subs t r a t e s  was becoming  equalized throughout the 
connect ive- t i ssue  s t r o m a  of the implant ,  although it s t i l l  r ema ined  morphologica l ly  he te rogeneous .  In the 
ca r t i l age  implants  no s ignif icant  d i f fe rence  could be obse rved  in incorpora t ion  of the isotope,  but the inten- 
s i ty  of incorpora t ion  into connective t i s sue  between the car t i lage  f r agmen t s  was always higher  than in the 
in terce l lo id in  space .  This is evidence of the continuous action of the implanted car t i lage  on the r ec ip i en t ' s  
connective t i ssue .  

Analysis  of  this factual  m a t e r i a l  shows that  in terac t ion  between the two t i ssue  s y s t e m s  in the im-  
plants takes  place in di f ferent  ways:  an exchange of metabol i tes  and es t ab l i shmen t  of functional i n t e r a c -  
t ion take place between the connect ive t i s sue  of the donor and rec ip ient ,  but t rue union of these t i ssue into 
one s y s t e m  is not observed;  opt imal  re la t ions  a re  es tabl i shed between the car t i lage  and connective t issue;  
connection between the epi thel ium and connective t i s sue  a r i s e s  through reut i l iza t ion  of building and energy-  
fo rming  subs t r a t e s .  

Among the causes  of death of t ransp lan ted  glands a r e  the specif ic i ty  of the connective t i ssue of the 
o rgan  and mismatch ing  be tween the epi the l ium and the newly formed t i ssue  of the rec ip ient .  
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