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dur ing  life, a v iew held by OPPEL 1, and possibly repre-  
sent ing  an inadequa te  regenera t ive  capac i ty  in in tes t ina l  
epi thel ia l  cells. Recen t  studies • have  shown t h a t  epi thel ia l  
cells of the  in tes t ine  are  invo lved  in the  e labora t ion  of 
a secre tory  p roduc t  which m a y  h a v e  a role in defence 
agains t  the  inimical  env i ronmen t  represented by  intes t inal  
contents .  A possible role for the  th ickened  basemen t  
m e m b r a n e  seen in the  p l a typus  as a mechan ica l  glyco- 
pro te in-conta in ing  barr ier  mer i t s  fur ther  inves t igat ion,  
for the  areas of gu t  in which  the  basemen t  m e m b r a n e  
was s t r ikingly p r o m i n e n t  and th ickened  are those  
exposed to in tes t ina l  con ten t s  and suscept ible  to  loss 
of surface epi thel ium.  

Zusammen[assung. Es  werden  die besonderen s t ruk tu-  
rel len Eigenschaf ten  der  Basa lmembran  beschrieben,  die 
nn te r  d e m  Mucosaepi thel  al ler  Darmreg ionen  (Magen bis 
Rec tum)  des Schnabel t ie rs  (Ornithorhynchus anatinus) 
liegt. 

A. M. ATKINS and W. J.  KRAUSE 

Department o / A  natomy, Monash University, 
Clayton (Victoria, Australia), 18 December 1970. 

6 G. C. SCItOFII~LD and A. M. ATKINS, J. Anat. 107, 491 (1970). 

B o n e  I n d u c t i o n  E v o k e d  in M o u s e  by  X e n o g e n e i c  G r a f t s  o f  the  T r a n s i t i o n a l  E p i t h e l i u m  

The a im of th is  work  was to es tabl ish facts  concerning 
two  problems:  a) the  p rob lem of interspecies specif ici ty 
of the  induc tor  of oseogenens p roduced  and released by  
the  grafts  of t rans i t iona l  ep i the l ium;  b) the  p rob lem of 
low induc t ive  po tency  of t r ans i t iona l  ep i the l ium of 
mouse  o r /and  low sens i t iv i ty  of mouse  connec t ive  t issue 
for the  inductor .  

I n  numerous  p rev ious  expe r imen t s  i t  was shown t h a t  
bone t issue develops  in t he  v ic in i ty  of t he  au togeneic  
graf t  of u r ina ry  b ladder  mucosa  1-4. There  is considerable  
ev idence  t h a t  this  bone fo rmat ion  depends  on the  
t rans i t ional  ep i the l ium ac t iv i ty .  Allogeneic graf ts  5-~ have  
ev iden t ly  weaker  po tency  to  induce bone t issue;  for 
example ,  in the  dog these graf ts  do not  elicite bone 
fo rmat ion  s, 9. 

No pos i t ive  results have  been obta ined  wi th  xeno-  
geneic graf ts  of t rans i t ional  ep i the l ium x0-~2. I n  this  case, 
t he  graf ts  were  des t royed wi th in  re la t ive ly  short  t i m e  
because  of h i s to incompat ib i l i ty .  Thus  i t  was  impossible  
to  es tabl ish  whe the r  t he  induc tor  p roduced  and even tua l ly  
released by  t rans i t iona l  ep i the l ium m a y  exer t  i ts  a c t i v i t y  
across species barr ier .  

On  the  o the r  hand,  i t  was found 4 t h a t  even  au togeneic  
graf ts  of u r ina ry  b ladder  wall  in mouse  caused bone 
induc t ion  ex t r eme ly  seldom. The ques t ion  has been posed 
t h a t  e i ther  mouse  connec t ive  t issue is less sensi t ive to 
induc tor  or  mouse  t rans i t iona l  ep i the l ium has v e r y  weak  
induc t ive  potency.  The  l a t t e r  is suggested by  the  fact  
t h a t  establ ished epi thel ia l  cell l ines induce  car t i lage and 
bone  fo rmat ion  in mice qu i te  f r equen t ly  ~s-x~. 
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Material and methods. Smal l  pieces (1 X1 mm) of 
u r ina ry  b ladder  mucosa  obta ined  f rom dogs, guinea-pig, 
syr ian hams te r  or  mice were graf ted in t r amuscu la ry  into  
mouse  h ind  legs. The  t rans i t iona l  ep i the l ium of the  
amincrea ted  species a pos t  f rom mouse 4 used in these 
s tudies  has  appa ren t ly  h igh  induc t ive  proper t ies  when  
graf ted  in to  au togeneic  or  al logeneic rec ip ient  3-s. 

I n  one expe r imen t  suspension of t ryps in  isolated 
t rans i t iona l  ep i the l ium cells of  dog (approx. 5 × 106) was 
in jec ted  i.m. in to  h ind  leg of  mouse. The  graf ts  of canine  
e n d o m e t r i u m  or hams te r  seminal  vesicle were used as 
a nega t ive  control .  E x p e r i m e n t s  were carried ou t  on 
mice of bo th  sexes belonging to the  fol lowing inbred 
s t ra ins:  B10D2, B10LP,  BN, C57B1/ScSn,  C F / W  and 
C3H. A t  the  t i m e  of graft ing,  recipients  of graf t  were 
t rea ted  wi th  5 m g  of cort isone 14-1s and the  same dose of 
the  drug  was repea ted  8 days  a f te r  graf t ing.  The  mice were 
ki l led a t  var ious  t ime  in terva ls  a f te r  graf t ing and the  graf ts  
w i th  sur rounding  tissues were examined  histological ly.  

Results and discussion. As can be  seen in the  Table ,  
graf t ing  of u r ina ry  Madder  mucosa  of dog, guinea-pig  
or  syr ian  hams te r  in to  mice t rea ted  wi th  cort isone 
resul ted in car t i lage  and bone fo rmat ion  in t he  v ic in i ty  
of t r ansp lan t  (Figure 1). The  sequence of events  were 
s imilar  to those observed af ter  graf t ing xenogeneic  
es tabl ished epi thel ia l  cell  l ines 13-~5. The  car t i lage which 
appeared  on the  10th day  was subsequen t ly  subs t i tu ted  
by  bone tissue. However ,  as la te  as on the  36th day  
af ter  graf t ing,  car t i lage was stil l  present .  3-4 weeks af ter  
graf t ing among  the  bone t rabecu lae  bone marrow-l ike  
t issue was found.  The  graffted t rans i t iona l  ep i the l ium 
su rv ived  near ly  3 weeks and  of ten formed cysts.  Graf ts  
of isolated t rans i t iona l  ep i the l ium of dog caused car t i lage 
and bone induc t ion  ju s t  as  of ten  as the  t ransp lan ts  of 
whole u r ina ry  b ladder  mucosa  (Figure 2). 

The  bone  induc t ion  was obta ined  only  in 1 ou t  of 21 
al logeneic graf ts  of mur ine  ur inary  b ladder  mucosa.  No  
induc t ion  was observed when  xenogeneic  e n d o m e t r i u m  
or seminal  vesicle  were grafted, though  the  epi thel ial  
cells of such graf ts  su rv ived  as long as t he  graf ted t ransi -  
t iona l  epi thel ium.  

The following two  conclusions could be fo rmula ted  
on the  basis of these  resul ts :  1. The  d a t a  ob ta ined  show 
clear ly  t h a t  os teo induc t ive  proper t ies  of t he  t rans i t iona l  
ep i the l ium can be  revealed  in xenogeneic  sys tem,  i.e. 
t h a t  induc to r  does no t  possess species specificity.  Since 
bo th  u r inary  b ladder  mucosa  and establ ished epi thel ia l  
cell  l ines (WISH,  F1, KB,  HeLa)  evoke  bone induct ion  
morphologica l ly  in a v e r y  similar  way,  i t  seems t h a t  the  
na tu re  of bone induc tor  in these two systems is s imi lar  
if no t  identical .  On the  o ther  hand  i t  should be ment ioned  
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Fig. 1. Cartilage and bone induction in the vicinity of newly formed 
epithelium covering the cyst. 2 weeks after xenogeneic graft of 
urinary bladder mucosa of guinea-pig. H. + E. Magn. Obj. 20 Oc. 10. 

Fig. 2. Skeletal tissues induced on the 14th day after grafting of 
isolated transitional epithelium of dog. On the left, the isle of 
epithelium, on the right hypertrophic cartilage which undergo 
ossification on the periphery. H. + E. Magm Obj. 20 Oe. 10. 

Graft Days No. of Epi- Carti- Bone 
after grafts thelium lage tissue 
grafting (number of grafts in 

which present) 

Urinary bladder 10-12 9 9 8 0 
mucosa of dog 13-18 14 13 13 10 

21 9 5 8 8 
24- 35 6 4 6 6 

Isolated transitional 10 6 6 6 4 
epithelium of dog 14 7 6 7 6 

39 8 0 0 8 
Urinary bladder 14 10 10 3 4 
mucosa of guinea-pig 18 5 4 2 5 
Urinary bladder 10 3 3 1 1 
mucosa of hamster 14 6 5 2 3 
Urinary bladder 14 10 10 1 1 
mucosa of mouse 28 11 11 0 0 
Endometrium of dog 9 4 4 0 0 

18 4 4 0 0 
26 6 3 (trace) 0 0 

Seminal vesicles 9 4 4 0 0 
of hamster 14 6 6 0 0 

t h a t  t h e s e  two  m o r p h o l o g i c a l  p i c t u r e s  of  bone  f o r m a t i o n  
o b s e r v e d  a f t e r  a u t o -  or  a l logeneic  g r a f t s  of  t r a n s i t i o n a l  
e p i t h e l i u m  a n d  a f t e r  xenogene i c  g r a f t s  was  s l i gh t ly  
d i f ferent .  I n  case of xenogene i c  graf t s ,  ca r t i l age  is f i r s t ly  
i n d u c e d  a n d  t h e n  s u b s t i t u t e d  b y  bone  t i s sue ,  whi le  a f t e r  
a l logeneic  g r a f t s  p r i m a r i l y  bone  t i s sue  is f o r m e d  7 a n d  
o n l y  sporad ica l ly  car t i l age  3. T h e r e  are  n o t  e n o u g h  exper i -  

m e n t a l  d a t a  to  offer  a n y  e x p l a n a t i o n  for t he se  dif- 
ferences.  2. A c c o r d i n g  to  t h e  d a t a  p r e s e n t e d  a w e a k  bone  
i n d u c t i o n  a f t e r  t r a n s p l a n t a t i o n  of a u t o -  or  a l logeneic  
t r a n s i t i o n a l  e p i t h e l i u m  of mice  can  be  e x p l a i n e d  b y  low 
i n d u c t i v e  p rope r t i e s  of  t h i s  e p i t h e l i u m .  On  the  s a m e  
g rounds ,  it  s e e m s  r e a s o n a b l e  t h a t  insu f f i c i en t  r e a c t i v i t y  
of m o u s e  c o n n e c t i v e  t i s sue  can  be exc luded .  H a v i n g  in 
m i n d  t h e  r e su l t s  r epo r t ed  above ,  t h e  op in ion  t h a t  m ice  
a re  n o t  s u i t a b l e  a n i m a l s  for  t h e  s t u d i e s  on  bone  i n d u c t i o n  
s e e m s  to  r equ i re  r e c o n s i d e r a t i o n  4. 

Rdsumd. Des  6pi th61iums de m u q u e u s e  v6sicale  de  
chien,  de  c o b a y  e t  de  h a m s t e r  o n t  6t6 greff6s su r  des  
sour i s  p r 6 a l a b l e m e n t  t r a i t6es  A l ' a c6 t a t e  de  cor t i sone .  
L ' i n d u c t i o n  pa r  ces  greffes  d ' u n  ca r t i l age  e t  d ' u n  t i s su  
o s s e u x  p r o u v e  que  l ' i n d u c t e u r  d ' o s s i f i c a t i on  fo rm6  e t  
lib6r6 pa r  ces 6pi th61iums m a n q u e  de  sp6cif ici t6 g6n6- 
r ique.  O n  a m o n t r 6  que  le fa ible  p o u r c e n t a g e  de  l ' i nduc -  
t ion  d 'os s i f i ca t ion  es t  i m p u t a b l e  A la  fa ib le  capac i t6  
i n d u c t i v e  de  cet  6p i th6 l ium e t  n o n  au  m a n q u e  de  sen-  
s ibi l i t6  du  t i s su  con jonc t i f  i n d u i t  de  la  sour i s  d a n s  le 
s y s t ~ m e  al log6nique.  
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