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The mesenchyme  of 8- and 12-day,and ca r t i l age  of 18-day rabbi t  embryos  were  implanted into male  
rabbi t s  under  the subcutaneous musc le .  At the s tages  of the 8th and subsequent  days of embryogenes i s  the 
skele togenic  t i s sues  of the rabb i t  a r e  a l r eady  de te rmined ,  although they r e m a i n  capable  of modif icat ions 
of development .  Growth of the newly fo rmed  pieces  of ca r t i l age  is organotypic in c h a r a c t e r .  Dif ferent ia-  
t ion of skeletogenic  ele~ ents  depends on the conditions of vascu la r i za t ion .  

The dis t inct ive F oper t i es  ofskele togenic  e lements  a re  c l ea r ly  mani fes ted  during delayed growth,  
when signs of different ia t ion predomina te  [3]. Amprino,  Saunders ,  and other  worke r s  [5, 6, 101, in ex p e r i -  
ments  on chick e m b r y o s ,  studied di f ferent ia t ion of support ing t i s sues  a f t e r  t ransplanta t ion  of l imb analagen 
and showed that the fac to r s  influencing morphogenes i s  of the l imbs have not been  p r e c i s e l y  es tabl ished.  
According to Kreutz [9] and K r o m p e c h e r  and c o - w o r k e r s  [8], d i f ferent ia t ion of skeletogenic t i s sues  depends 
on the intensi ty  of vascu la r i za t ion .  

The object  of the p resen t  invest igat ion was to define the s tages  of de te rmina t ion  and to study the dif-  
fe rent ia t ion  of skele togenic  e lements  by using L a z a r e n k o ' s  method of t i s sue  and organ  cult ivation [2, 4]. 

EXPERIMENTAL METHOD 

The mesenchyme and cartilage tissue of rabbit embryos at the stages of 8 (series I), 12 (series II), 
and 18 (series III) days of intrauterine development were implanted beneath the subcutaneous muscle of the 
anterior abdominal wall of male chinchilla rabbits aged 4 months. The control and experimental material 
was fixed in Peisakhovich's fluid and 10% neutral formalin solution. Altogether 52 implants were studied 
in the course of the experiment from 12 h to 150 days after implantation. The specimens were stained by 
the usual histological methods. Carbohydrates were identified histochemically (PAS reaction by McManus's 
method, Hale's colloidal iron reaction, alcian blue by Steedman's method), chromotropic substances were 
detected by the metachromasia reaction at different pH values with toluidine blue, with fast cresyl violet 
in my modification [i], with basic fuchsin, and with azure I. Nucleoproteins were determined by Feulgen's 
and Brachet's method, and with chromelake by Einarson's method, and calcium ions were detected by 
Dahl's reaction with alizarin red [7]. 

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

On the f i r s t  day of the exper imen t  a profuse  exudation developed in the zone of the implant ,  and l a rge  
number s  of PAS-posi t ive  g ranules ,  di f fusely d is t r ibuted throughout the implant ,  appeared  in the f ib r i l l a ry  
s t r u c t u r e s  of the graf ted  p ieces  of t i s sue  ( s imi la r  to the control  findings). Fibrinous clots fo rmed  loose 
PAS-posi t ive  m e m b r a n e s  between the t ransp lan ted  pieces  and intercel loidin  spaces  filled with p l a sma  and 
blood ce l l s .  

On the 2nd-3rd day, p ro l i fe ra t ion  of cel ls  of the g ra f t  bed and of the implanted s t ruc tu r e s  began.  In-  
f l ammat ion  a t  the pe r iphe ry  of the implant  moved into the f ibroplas t ic  s tage.  

On the 4th-6th day of the exper iment  a mutual  ingrowing took place of the newly formed connective 
t i s sue  of the t ransplan ted  p ieces  and the t i s sues  of the g ra f t  bed.  Pe r i chondr ium formed around the pieces  
of ca r t i l age ,  and a p r o c e s s  of d ivergent  di f ferent ia t ion of the t ransplan ted  mesenchyme  began.  In the foci 
of chondrogenes is  the cel ls  mult ipl ied rapidly ,  Hale-pos i t ive  and a lc i an -pos i t ive  zones of ground substance  
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Fig. 1. Implants  of mesenchyme  and car t i lage  t i s -  
sue at  d i f ferent  s tages  of the exper imen t s ,  a) Implant  
of m e s e n c h y m e  of 8-day rabbi t  embryo  (duration of 
expe r imen t  16 days;  a v a s c u l a r  zone of implant;  a r e a  
of chondrif icat ion;  reac t ion  of Ri t te r  and Oleson, 
280 x); b) implant  of mesenchyme  of 12-day rabbi t  
embryo  (duration of expe r imen t  60 days; newly 
fo rmed  p ieces  of car t i lage;  Maye r ' s  hematoxyl in  and 
eosin,  21 x; c) implant  of ca r t i l age  t i s sue  of 18-day 
rabb i t  embryo  (duration of expe r imen t  90 days; blood 
v e s s e l s  in zone of enchondral  os teogenes is ;  Heiden-  
ha in ' s  azan,  140 x); d) glycogen granules  in chondro-  
cytes  of newly fo rmed  piece of ca r t i l age  (duration of 
expe r imen t  60 days;  PAS reac t ion ,  630 x); e) f o r m a -  
t ion of zone of v e s i c u l a r  chondrocytes  in growing 
piece of car t i lage  (duration of expe r imen t  60 days; 
m e t a c h r o m a t i c  r eac t ion  with fas t  c r e s y l  violet ,  pH 4.6, 
280 x); f) a r e a s  of calcif ied car t i lage  in newly fo rmed  
ca r t i l age  islands (duration of expe r imen t  60 days; 
Dahl ' s  r eac t ion  with a l i za r in  red,  140 x). 

were  fo rmed ,  and the newly fo rmed  pieces  a c -  
quired an organotypic s t ruc tu re  and gave a c l ea r  
T - m e t a c h r o m a t i c  r eac t ion  with chromot rop ic  
dyes.  In other pa r t s  of the implant  the m e s e n -  
chymal  cel ls  d i f ferent ia ted into f ib rob las t s ,  f o r m -  
ing loose connec t ive - t i s sue  bands with ve ry  slight 
m e t a c h r o m a s i a  at s i tes  of f ib r i l logenes is .  

In the expe r imen t s  of s e r i e s  I f ibr i l logene-  
sis was delayed.  The in tercel lo idin  spaces  on the 
15th day of the exper imen t  consis ted of loose con-  
nect ive t i s sue  with abundant amorphous  ground sub-  
s tance and a few cel ls  and f ibrous s t r u c t u r e s .  
In the foci of chondrogenes is ,  by the 20th-25th 
day of the exper imen t  nonsulfated,  followed by 
sulfated fo rms  of acid mucopolysacchar ides  ac -  
cumulated.  With invasion of the zone of implanta-  
tion by blood v e s s e l s ,  the newly fo rmed  pieces  of 
c a r t hage  were  replaced  by woven bone t i s sue  by 
a p r o c e s s  of per ichondr ia l  os teogenes is  with the 
fo rmat ion  of a p r i m a r y  medul la ry  cavi ty .  In the 
next s tages  of the exper imen t  the is le ts  of bone 
grew in s ize  through the fo rmat ion  of l aye r s  of 
os teoblas t ic  t i s sue .  

In the exper imen t s  of s e r i e s  II, by the 6th- 
12th days the connec t ive - t i s sue  skeleton of the 
implant  was fo rmed ,  composed of f ibrous s t r uc -  
t u r e s ,  ce l l s ,  and a smal l  quantity of amorphous  
subs tance .  Zones of chaot ical ly  growing c a r t i -  
lage were  fo rmed  mainly  in a v a s c u l a r  a r e a s .  The 
pieces  of car t i lage  grew by apposi t ion and intus-  
suscept ion,  to a t ta in  a d i a m e t e r  of 2-8 m m  by 
the 30th-60th days of the exper imen t .  Cells of the 
pe r iphe ra l  zone of the ca r t i l age  f r agments  syn-  
thes ized  and accumula ted  glycogen and RNA inten- 
s ively.  Besides  these  subs tances ,  Hale-pos i t ive  
granules  were  vis ible  in the cel ls  of isogenous 
groups ,  suggest ing continuing different ia t ion of 
the cel ls  of the newly formed f r agmen t s  of c a r t i -  
lage.  An organotypic reorgan iza t ion  took place 
in the cen t ra l  a r e a s  of the is lands of car t i lage :  
the ca r t i l age  calc i f ied,  zones of ve s i cu l a r  and 
co lumnar  chondrocytes  were  formed,  l a rge  quant-  
i t ies  of sulfated f o r m s  of acid mucopo lysaccha r -  
ides were  detected in them h is tochemica l ly ,  and 
a line of r e so rp t ion  and os teogenes is  of enchondral  
type was formed.  The sur face  ca r t i l age  grew by 
apposi t ion and fo rmed  a boundary zone between the 
bed of the graf t  and the calcif ied car t i lage  (Fig. 1). 

The p ieces  of embryon ic  c a r t h a g e  (exper iments  of s e r i e s  IH) underwent  organotypic recons t ruc t ion  by 
the 12th-15th days of the exper iment .  At l a t e r  s tages  the res idua l  ca r t i l age  f r agmen t s  underwent  ca lc i f i ca -  
tion, followed by lys i s  or ,  if the blood supply was good, with the fo rmat ion  of woven bone t i s sue  by a p ro -  
cess  of enchondral  os teogenes i s .  

The ma te r i a l  desc r ibed  above shows that ,  s t a r t ing  f r o m  the s tage of 8 days of embryogenes i s ,  the 
skele togenic  t i s sues  of the r abb i t  a r e  de te rmined ,  but  within ce r t a in  l imi t s  they may  develop different ly .  
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Divergent different ia t ion of the skeletogenic e lements  of the mesenchyme and the graf t  bed is dependent on 
local conditions: ff vascular iza t ion  is minimal , f ibrous connective t i ssue and cart i lage a re  formed,  but if it 
is maximal ,  bone resu l t s .  Growth of newly formed a reas  of car t i lage is organotypic in cha rac t e r .  
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