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The abil i ty of induced bone t issue fo rmed  under the influence of t ransplan ted  t ransi t ional  
epi thel ium to support  i tself  was studied by autoradiography.  After  r e so rp t ion  of the t r an-  
si t ional epi thel ial  graf t ,  accompanied  by a marked  dec rease  in the pro l i fe ra t ion  act ivi ty 
of this t i s sue ,  the induced bone t issue also was found to cease  p ro l i fe ra t ion .  

The appearance  of ex t r a ske l e t a l  os teogenes i s  in the adult o rgan i sm under the influence of t rans i t ional  
epi thel ium is an example  of a typical  p r o c e s s  of induction. Bone t issue develops under the influence of 
both auto-  and homograf t s  of t rans i t ional  epi thel ium [2-5, 9]. The induced os teogenes is  c o m m e n c e s  on the 
10th day a f te r  t ransplanta t ion .  In the case  of autograft ing of t rans i t iona l  epi thel ium the induced bone t issue 
grows until the 20th day a f t e r  t ransplanta t ion and then, according to r e su l t s  obtained by a number  of w o rk e r s ,  
it p a s s e s  into an equi l ibr ium or s teady s tate  [4, 9, 10]. So far  as the bone t issue induced by the homograf ts  
of t rans i t ional  epi thel ium is concerned ,  because  of an immunological  reac t ion  which develops by the 20th- 
25th day a f te r  t ransplanta t ion ,  r e so rp t ion  of the t rans i t ional  epi thel ium takes p lace .  Investigations [3, 4, 
9, 10] have shown that r e so rp t ion  of the t rans i t ional  epi thel ium is followed by r e so rp t ion  of the induced 
bone.  Other  worke r s ,  including Dozinel [5], r e p o r t  that  a f ter  r e so rp t ion  of the t rans i t ional  epithelial  
homograf t  the induced bone t issue continues to ex is t  indefinitely.  Consequently,  the question whether bone 
t i ssue  r equ i r e s  the constant  action of the inducer  in o rder  to maintain its h is togenesis  or whether it can 
suppor t  i tself  r e m a i n s  unresolved .  

It was the re fo re  decided to study the p ro l i fe ra t ive  act ivi ty  of induced bone t issue in the per iod of 
r e so rp t ion  of the t rans i t ional  epi thel ial  homograf t .  

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

Minced t issue of the u r i na ry  b ladder  wall was t ransplan ted  homoplas t ica l ly  beneath the fasc ia  of the 
r ec tus  abdominis  muscle  of five guinea pigs weighing 250-300 g. The donor animals  were sacr i f iced ,  
l apa ro tomy  p e r f o r m e d ,  and the u r i na ry  b ladder  r emoved .  

In control  expe r imen t s  autograf t ing of the u r ina ry  b ladder  wall was p e r f o r m e d .  

On the 25th day a f te r  t ransplanta t ion  the an imals  r ece ived  an injection of thymidine-H 3 in a dose of 
1 # C i / g  body weight and were sac r i f i ced  i h l a te r .  The gra f t s  and surrounding t issue were  fixed in Carnoy ' s  
solutions and decalc i f ied in 5% HNO 3. After histological  t r ea tmen t ,  sect ions were cut to a thickness of 
5-7it and e v e r y  tenth section was used.  They were t r ea ted  for 20 min in 3% pe rch lo r i c  acid solution, dr ied,  
and coated  with type M liquid emuls ion .  Exposure  las ted 21 days.  After  development ,  the sect ions  were 
stained with hematoxylin and methyl  green--pyronine.  Cells with at  leas t  five g ra ins  of s i lver  more than 
the background were  r e g a r d e d  as labeled.  

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

The homograf t s  of t rans i t ional  epi thel ium were much s m a l l e r  and sof ter  than the autograf ts .  
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Fig.  1 Fig. 2 

Fig. 1. Induced bone t issue on 25th day a f te r  t ransi t ional  epithel ial  
homograf t ing.  Laye r  of homograf ted t rans i t ional  epi thel ium under -  
going resorp t ion  can be seen on the r ight .  Hematoxylin,  20 • 

Fig. 2. Sources  of bone t issue induced by t rans i t ional  epithel ial  
homograf t  on 25th day a f te r  graft ing.  Hematoxylin,  60 • 

Epithelial  cys t s  were visible in the sect ions through the homograf t s .  Thei r  walls were thin and in 
many places  thei r  in tegr i ty  was dis turbed.  In the l aye r s  of epi thel ium lymphocytes  were seen among the 
epi thel ial  ce l l s ,  and some of them were  labeled.  The l aye r s  of epi thel ium were not equally inf i l t ra ted by 
lymphoeytes .  However ,  r e g a r d l e s s  of whether  the l aye r s  were inf i l t ra ted with lymphoeytes  or  not, or  
whether  the in tegr i ty  of thei r  s t ruc tu re  was p r e s e r v e d  or  not, no labeled epithel ial  ce l l s  could be found. 
Connective t issue in the region of the epithelial  cys t s  were inf i l t ra ted by lymphocytes .  The induced bone 
t issue lost  its cha rac t e r i s t i c  appearance  (Fig. 1 and 2). The layer  of os teoblas t s  in many places  was 
absent  a l together  and the bony ma t r ix  was d i rec t ly  contiguous with the f ibroblas t ic  l ayer .  All the os teo-  
b las t ie  l aye r  stil l  r emained ,  it was i l l -def ined.  No labeled os t eogen icce l l s  could be found. The index of 
labeled cel ls  nea r e s t  to the focus of os teogenes is  was 3-4%. Mostly f ibroblas ts  and lymphocytes  were  
labeled,  and no labeled p reos t eob la s t s  could be found. 

In the autoradiographs  obtained f rom autograf ted an imals  the morphology of the t rans i t ional  epi thel ial  
g ra f t s  and of the induced bone t issue was the same as that descr ibed  p rev ious ly  [1-4, 9]. The layer  of 
epi thel ium p r e s e r v e d  their  in tegr i ty .  The index of labeled epithel ial  ce i l s  in the inducing layer  was 0.8%. 
The bone t issue re ta ined  its c h a r a c t e r i s t i c  appearance  and the layer  of os teob las t s  and p reos t eob las t s  was 
c l ea r l y  defined. The index of labeled os teoblas ts  and p reos t eob la s t s  was 1-1.5 and 3.5-5% respec t ive ly .  

As the r e su l t s  show, during r e so rp t ion  of the homograf ted t rans i t ional  epi thel ium, as re f l ec ted  by a 
dis turbance of the in tegr i ty  of the epi thel ial  l aye r s  and d isappearance  of p ro l i fe ra t ive  act ivi ty ,  p ro l i fe ra t ion  
of the induced bone t issue also ceased ,  whereas  a f te r  the autograft ing operat ion,  when the t rans i t ional  
epi thel ium p e r s i s t e d  indefinitely,  the induced bone t issue also continued to p ro l i f e r a t e .  This appl ies  both 
to the 25th day a f te r  t ransplanta t ion and also to la te r  per iods  [1, 2]~ The information obtained is evidence 
that the c h a r a c t e r  of h is togenes is  of induced bone t issue depends on the inductive act ivi ty  of the t rans i t ional  
epi thel ium and on i ts  inabil i ty to suppor t  i tself .  
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