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ob ta ined  was cor rec ted  according  to Bach  8. F r o m  each 
block, a silver u l t r a th in  sect ion was double  s ta ined  wi th  
u rany l  ace ta te  and lead c i t ra te  and  mic ropho tog raphed  
a t  a p r i m a r y  magni f ica t ion  of 4000. The exac t  final 
magni f ica t ion  for each set  of e lectron micrographs  was 
ca l ib ra ted  by  means  of a ca rbon  gra t ing  replica;  as an 
ex t r eme  var ia t ion  of less t h a n  5% of the  mean  was  found,  
all the  calculat ions were made  using only  the  mean  value 
( •  12,000). F r o m  each u l t r a th in  section,  5 electron mi- 
c rographs  were recorded;  fields were chosen a t  r a n d o m  
and  those  no t  con ta in ing  nuclear  profiles of thy ro id  cells 
were discarded.  A double  quadra t i c  la t t ice  t e s t  sy s t em of 
400 po in t s  and  225 cm 2 was  used to  calculate  the  f rac t ions  
of the  nuclear  vo lume occupied by  nucleoli and by  nuclear  
bodies  (Vv), the  sur face- to-volume rat io  of nuclei  (S/V) 
and  the  n u m b e r  of nucleolar  and nuclear  bodies profiles 
per  un i t  area of nuclear  profiles (Na). In  order  to deter-  
mine all these  pa ramete r s ,  the  t echn iques  descr ibed by  
Weibel  and  13olender 9 were used;  no correct ions  were 
made  concerning Holmes  effect.  The classification of the  
nuclear  bodies was m a d e  according to 13outeille e t  al. ~~ In-  
d iv idual  m o r p h o m e t r i c  da t a  were averaged and SD and  
SE were calculated.  In  order  to compare  the  results ,  Stu- 
den t ' s  2-sided t es t  was used ; 2 means  were considered sig- 
n i f icant ly  d i f ferent  if t he  p robab i l i t y  of error  (p) was 
smaller  t h a n  0.05. 
Results and discussion. At  the  opt ic  level, mos t  of the  
nuclei of t he  carc inomas  d isp layed  a ground-glass  ap- 
pearance  and  con ta ined  p r o m i n e n t  nucleoli, while those  
of goitres had  coarse ck roma t in  and  rarely con ta ined  
p r o m i n e n t  nucleoli.  
The  s ta t i s t ica l  analysis  of the  resul ts  ob ta ined  in the  
m o r p h o m e t r i c  s t u d y  is summar i zed  in the  table  and shows 
several  s ignif icant  differences be tween  the  nuclei  of the  
goitre group and  those  of b o t h  types  of thy ro id  carcino- 
mas,  as well as a s igni f icant ly  h igher  sur face- to-volume 
rat io  of the  sclerosing ca rc inoma nuclei in compar i son  
wi th  those  of com mon  papi l l a ry  carcinomas.  Fur the rmore ,  

it  shows t h a t  the  increased vo lumet r ic  dens i ty  of nucleoli  
in carcinomas,  when  compared  wi th  goitres,  does no t  
depend  on an increased n u m b e r  of nucleoli,  bu t  on an 
increase of the i r  indiv idual  volumes,  which  is in keeping 
wi th  the i r  p rominence  in l ight  microscopy.  
The s ignif icant  pos i t ive  corre la t ion (r = 0.555; p < 0.05) 
t h a t  was found be tween  the  sur face- to-volume rat io of the  
nuclei and the  vo lumet r ic  dens i ty  of the i r  nucleoli, ma tches  
Burns  e t  al. 11 s t a t e m e n t  abou t  the  close re la t ionship  
be tween  the  size of t he  nuc leo-cytoplasmic  con tac t  and 
the  degree of nucleol0-cytoplasmic  in teract ion,  and  poin ts  
to  increased nuclear  and  nucleolar  ac t iv i t ies  in papi l la ry  
thy ro id  carcinomas.  
Signif icant  posi t ive  corre la t ions  (r = 0.701; p < 0.005 
and r = 0.770; p < 0.001) were also found  be tween  the  
vo lumet r ic  dens i ty  of nucleoli  and  the  volumetr ic  dens i ty  
of nuclear  bodies,  as well  as be tween  the  volumetr ic  
dens i ty  of nucleoli  and  the  n u m b e r  of complex  nuclear  
bodies per  uni t  area  of nuclear  profiles. Since i t  is known 
t h a t  the  cent ra l  core of complex  nuclear  bodies  is made  
of r ibonucleoprote ins  12, these  f indings also po in t  to an 
increased nucleolar  ac t iv i ty  in pap i l l a ry  thyro id  carcino- 
mas,  a l though  t h e y  do no t  rule out  the  hypo the t i ca l  in- 
v o l v e m e n t  of a d i s tu rbed  R N A  metabo l i sm in the i r  
pa thogenes i s  7. 

8 G. Bach, in: Quantitative Methods in Morphology, p. 23. Ed. 
E. R. Weibel and H. Elias. Springer-Verlag, Berlin and New 
York 1967. 

9 E.R.  Weibel and R. P. Bolender, in : Principles and Techniques 
of Electron Microscopy, p. 239. Ed. M. A. Hayat. Van Nostrand 
Reinhold Company, New York 1973. 

10 M. Bouteille, S. R. Kalifat and J. Delarue, J. Ultrastruet. Res. 
19, 474 (1967). 

11 E.R.  Burns, B. L. Soloff, C. Hanna and D. F. Buxton, Cancer 
Res. 31, 159 (1971). 
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Summary. In  quai l /ch icken  ovar ian  cor tex  assoc ia t ions ,  grown on chicken chorioal lantoic  m e m b r a n e  (CAM), epithelial  
and /o r  ge rm ceils f rom the  quail  ova ry  m a y  invade  the  cor t ical  r im of the  chicken ovary.  In  cer ta in  exper imenta l  
condi t ions ,  ovar ian  cort ical  cells m a y  leave a t r a n s p l a n t e d  ovary  and grow over  or invade  the  m e s e n c h y m e  of the  sur- 
rounding  CAM. So a germinal  ep i the l ium comple te ly  free f rom o ther  ovar ian  cell groups  can be obta ined .  

In  a recen t  s tudy2 we have  found exper imen ta l  evidence 
tha t ,  in t he  embryon ic  J apanese  quai l  ova ry  ( t r ansp lan ted  
on CAM), surface epi thel ia l  cells p e n e t r a t e  in to  t he  ovi- 
gerous cords  and  f inal ly  give rise to the  d e v e l o p m e n t  of 
follicle cells. The p resen t  inves t iga t ion  d e m o n s t r a t e s  t h a t  
t he  p e n e t r a t i o n  potent ia l i t ies  of th is  surface ep i the l ium 
and /o r  its der iva t ives  are no t  necessar i ly  l imited to its 
own cor tex.  
Material and methods. A. Quai l -chicken ovar ian  cor tex  
associa t ions:  left  ovar ies  of 9- to l 1-day-old chicken or 
J apanese  quai l  embryos  were used for this  s tudy .  F i r s t  
the  quai l  ovary,  w i th  i ts  cor t ical  side d i rec ted  upwards ,  is 
t r a n s p l a n t e d  on the  CAM of an 8- to 9-day-old chicken 
embryo ,  according to  t h e  t echn ique  of Harr isK 1 d a y  
later,  a chicken ovary  of the  same age is placed crosswise 
over  the  quai l  ovary,  t ak ing  care t h a t  p a r t  of t he  ovar ian  
co r t ex  of b o t h  ovar ies  r emains  in close contac t .  

13. Quail ovar ian  co r t ex  in con tac t  w i th  the  chorionic 
ep i the l ium of chicken CAM: ovaries (with the i r  cort ical  
side downwards)  f rom 16-day-old quail  embryos  or pa r t s  
f rom 9-day-old quail  ovaries,  a l ready  grown for more  than  
1 week on CAM, are g ra f ted  on the  CAM of 8-day-old 
chicken embryos .  7-10 days  later,  graf ts  f rom b o t h  ex- 
pe r imen ta l  group A and  13 were excised and f ixed in acetic- 
alcohol (1:3) for 1 h. Af te r  embedd ing  in paraff in ,  the  
t r ansp lan t s  were sec t ioned a t  7 ~zm thickness .  Af te r  de- 
paraf f ina t ion ,  the  sect ions  were s ta ined  wi th  the  PAS 

1 The author is very grateful to ProL Dr L. Vakaet, R.U.C.A., 
Antwerp, for his valuable suggestions and to Mrs S. De Wolf- 
Van Rompaey, for her excellent technical assistance. 

2 M. Callebaut, Experientia 32, 1337 (1976). 
3 J. Harris, Ann. Acad. Sei., New York 76, 764 (I958). 
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t e c h n i q u e  4 Nuc lea r  c o u n t e r s t a i n i n g  was  pe r fo rmed  w i t h  
m e t h y l g r e e n  (0.2% in water ,  du r ing  15 rain) followed b y  
r ap id  alcohol ic  d e h y d r a t i o n  (15 sec, in  each  ba th ) .  Some 
sect ions  were also s t a i ned  b y  t he  Feu lgen  nuc lea l  reac t ion .  
Results and discussion. The  P A S - m e t h y l g r e e n  s t a in ing  
allows : 1. TO d i s t ingu i sh  soma t i c  quai l  nuclei  f rom somat ic  
ch icken  nuclei .  Indeed ,  t h e  quai l  nuclei  p r e sen t  a t yp i ca l  
c h r o m a t i n  d i s t r i b u t i o n  (first  descr ibed b y  CallebautS).  
2: Owing to t he  feeble c o n c e n t r a t i o n  of the  m e t h y l g r e e n  
solut ion,  t he  P A S  s t a i n a b l e  s t r u c t u r e s  (e.g. t he  b a s e m e n t  
m e m b r a n e )  r e m a i n  c lear ly  visible.  
A. Sect ions  t h r o u g h  qua i l - ch icken  ova r i an  co r t ex  asso- 
ciat ions,  t r a n s p l a n t e d  on  CAM, show t h a t  a t  i ts  r ims  p a r t  
of t h e  surface  ep i the l i um of t he  ch icken  o v a r y  ha s  been  
ingrown b y  surface  ep i the l ia l  cells f rom the  qua i l  o v a r y  

(figure 1). F r o m  there ,  n u m e r o u s  qua i l  e p i t h e l i u m  cells 
i n v a d e  t h e  ch icken  ovigerous  cords,  However ,  t h e  quai l  
cells a lways  r e m a i n  localized w i t h i n  t h e  b o u n d a r i e s  of t he  
ovigerous  cords  ( separa ted  f rom t h e  s u r r o u n d i n g  ch icken  
o v a r i a n  s t r o m a  b y  t h e  c o n t i n u o u s  P A S  pos i t ive  b a s e m e n t  
m e m b r a n e ) .  A m i g r a t i o n  of ch icken  somat i c  cells in to  t he  
qua i l  ge rmina l  e p i t h e l i u m  a n d  i ts  d e r i v a t i v e s  c a n  some-  
t imes  be observed ,  b u t  n o t  w i t h  t h e  same  accu racy  as the  
reverse  migra t ion .  I n d e e d  in ch icken-qua i l  cell associat ions,  
a single cell whose  nuc leus  does n o t  r e p r e s e n t  t h e  typ ica l  
qua i l  a spec t  is n o t  necessar i ly  a ch i cken  cell. Therefore  
we h a v e  on ly  conc luded  for the  m i g r a t i o n  of ch icken  cells 
in to  t h e  qua i l  ovigerous  cords,  w h e n  a t  leas t  a group of 
cells w i t h o u t  t h e  t yp ica l  quai l  c h r o m a t i n  d i s t r i b u t i o n  was 
d i s t ingu ishab le .  Our  p rev ious  desc r ip t ions  of t h e  cyto-  
logical  cha rac te r i s t i c s  of oogonia,  r e t i cu l a t ed  nuclei ,  ear ly  
a n d  la te  p r e l e p t o t e n e  s tages  a f te r  t h e  Feu lgen  nucleal  
s t a in ing  in b o t h  the  ch i cken  ~, ~ an d  qua i l  o v a r y  s,9 made  
i t  possible  to  d i s t i ngu i sh  qua i l  - f rom ch icken  female  germ 
ceils. So, m i g r a t i o n  of some ge rm cells f rom t h e  ova r i an  
r i m  of one species in to  t h e  o v a r i a n  r i m  of t h e  o t h e r  species 
could  be observed .  W h e n  d u r i n g  ear ly  d e v e l o p m e n t  the  
ge rm cells colonize t h e  gonad  an d  r each  the  surface  epi- 

Fig. 1. Section through the rim of a chicken ovarian cortex grown on 
CAM in the immediate neighbourhood of a quail ovarian cortex. The 
nuclei of the invading quail epithelial cells present usually 1 or more 
intensely staining central or subcentral chromatin granules, surround- 
ed by a clear zone. PAS-methylgreen stain. 

Fig. 3. Invasion of chicken CAM mesenehyme by quailovarian cortex. 
Several cortical buds have developed from a common stalk. PAS- 
methylgreen stain. 

Fig. 2. 2 Contact zones between the central part of a quail cortex 
(bottom) and the central part of a chicken ovarian cortex (top), 
grown close together on CAM during 8 days, No intermingling of 
quail and chicken cells occurs. PAS-methylgreen stain. 

Fig. 4. Section through part of the wall of a paraovarian CAM cavity 
lined by quail germinal epithelium containing oocytes at beginning 
diplotene (after 2 successive 10 day sojourns on CAM). Note the 
absence of quail medullary tissue in the CAM mesenchyme (bottom). 
PAS-methylgreen stain. 
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t h e l i u m  cells b y  ch imio t ac t i c  a t t r a c t i o n  1~ the  l a t t e r  pre-  
sen t  a s y n c y t i a l  aspect ,  p r o b a b l y  caused  b y  lyt ic  a c t i v i t y  
of t he  fo rmer  11. Since t h e  r ims  of t he  o v a r i a n  co r t ex  in 
b i rds  are m u c h  less a d v a n c e d  in d e v e l o p m e n t  t h a n  the  
cen t r a l  pa r t s ,  i t  m a y  be  possible  t h a t  such  p h e n o m e n a  still  
occur  in  our  e x p e r i m e n t a l  condi t ions .  W h e r e  t he  cen t r a l  
p a r t  of t he  surface  of t he  qua i l ' s  o v a r i a n  cor tex  comes  in 
close c o n t a c t  w i t h  t he  co r re spond ing  cen t r a l  p a r t  of t he  
ch icken ' s  o v a r i a n  cortex,  no invas ion  of qua i l  cells in to  
t he  l a t t e r  (or v ice-versa)  can  be seen (figure 2). 

B. P a r t  of t he  co r t ex  of some t r a n s p l a n t e d  ovar ies  f rom 
16-day-old  qua i l  e m b r y o s  p e n e t r a t e s  in to  the  u n d e r l y i n g  
CAM m e s e n c h y m e .  T he  ingrowing  quai l  cell mass  m a y  
i n v a d e  even  t he  deeper  layers  of t h e  CAM mesenchyme ,  
a t  a cons ide rab le  d i s t ance  (300 vm) f rom i ts  p o i n t  of 
origin.  Severa l  cor t ica l  b u d s  m a y  deve lop  f rom a c o m m o n  
s t a lk  (figure 3). I n  the  cen t r a l  p a r t  of t he  buds ,  usua l ly  a 
l u m e n  appears .  The  l u m e n  is l ined b y  a n a r r o w  layer  of 
qua i l  oocytes  and  quai l  ep i the l ia l  cells, s epa ra t ed  f rom 
the  CAM m e s e n c h y m e  (composed of ch icken  soma t i c  cells) 
b y  t he  P A S - p o s i t i v e  b a s e m e n t  m e m b r a n e .  B e t w e e n  the  
ch i cken  soma t i c  cells of t he  CAM m e s e n c h y m e  s u r r o u n d i n g  
t he  buds ,  some qua i l  cells m a y  be  seen. These  cells are 
a c c o m p a n y i n g  o v a r i a n  s t r o m a  or m e d u l l a r y  cells. The  
b u d s  fo rmed  b y  t he  ingrowing  quai l  ova r i an  cor t ica l  cells 
h a v e  some r e semblance  to t he  acini  found  in t he  gonads  
of ga s t ropods  le. 

Deve lop ing  t r a n s p l a n t s  are  usua l ly  progress ive ly  enclosed 
in a p a r a o v a r i a n  CAM cav i ty .  Af te r  a p ro longed  so journ  
(for i n s t ance  a f te r  2 successive t r a n s p l a n t a t i o n s  on  CAM), 
t he  quai l  ge rmina l  e p i t h e l i u m  a n d  oocytes  are able  to  
s epa ra t e  t h e m s e l v e s  comple t e ly  f rom the  m e d u l l a r y  t issue, 
b y  i n v a d i n g  the  ep i the l ia l  l in ing  of th i s  p a r a o v a r i a n  CAM 
c a v i t y  (figure 4). As c o n t r a s t e d  w i t h  the  op in ion  of o t h e r  
a u t h o r s  la, 14, our  resu l t s  seem to i nd ica t e  t h a t  a n  i so la ted  
ge rmina l  e p i t h e l i u m  (comple te ly  free f rom a d h e r i n g  
ova r i an  cells) is no  longer  able  to  give rise t o /o r  to  induce  
t he  f o r m a t i o n  of m e d u l l a r y  t issue.  Our  obse rva t ions  are 
in a g r e e m e n t  w i t h  t he  conclus ions  of E r i ckson  15 t h a t  t he  
fac tors  t h a t  con t ro l  t he  d i f f e r en t i a t i on  of the  female  ge rm 
cells reside in the  co r t ex  ovari i .  
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Summary. A s y m m e t r i c  u n i t  m e m b r a n e  (AUM) is a c o m p o n e n t  of t he  l u m i n a l  m e m b r a n e  of u r i n a r y  b l adde r  in m a n y  
species. I n  n o r m a l  h u m a n  adu l t s  i t  is inconspicuous ,  b u t  i t  becomes  p r o m i n e n t  fol lowing inc iden t a l  exposure  to  t h e r a -  
peu t i c  i r r ad ia t ion .  

One c o m p o n e n t  of t he  l um i na l  m e m b r a n e  of n o r m a l  
b l a d d e r  u r o t h e l i u m  is ' a s y m m e t r i c  u n i t  m e m b r a n e '  (AUM) 
plaques .  These  p l aques  are p r e s en t  in  m a n y  species 2. T h e y  
are found  in h u m a n s  d u r i n g  chi ldhood,  b u t  are r e l a t ive ly  
inconsp icuous  in adu l t s  3. The  c u r r e n t  r epo r t  descr ibes  
a n  increase  in A U M - p l a q u e s  in a reas  of n o r m a l  a p p e a r i n g  
u r o t h e l i u m  of adu l t s  who h a v e  been  i r r ad i a t ed  for t r ans i -  
t i o n a l  cell c a r c i n o m a  elsewhere  in t he  u r i n a r y  b ladder .  
Materials and methods. Biopsies  of h i s to log ica l ly  n o r m a l  
a p p e a r i n g  u r o t h e l i u m  were o b t a i n e d  d u r i n g  su rge ry  f rom 
2 ca tegor ies  of p a t i e n t s :  a) 7 a d u l t  p a t i e n t s  w i t h o u t  a 
h i s t o r y  of b l a d d e r  i r r ad i a t i on ;  4 who h a d  ben ign  lesions, 
i.e. u r e t h r a l  o b s t r u c t i o n  or b e n i g n  p ros t a t i c  hype rp la s i a ,  
a n d  3 who  h a d  t r a n s i t i o n a l  cell c a r c inomas  e lsewhere  in 
t h e  b l a d d e r ;  a n d  b) 7 a d u l t  p a t i e n t s  who  h a d  h is tor ies  
of i r r a d i a t i o n  for t r a n s i t i o n a l  cell ca rc inomas .  T he  7 ir- 
r a d i a t e d  p a t i e n t s  h a d  rece ived  5000 R to t he  b ladder .  
One was i r r a d i a t e d  a m o n t h  a n d  a half ,  four  3 m o n t h s ,  
one 4 m o n t h s  a n d  one 4 years  p r io r  to  t he  b iopsy.  W e  
also e x a m i n e d  h is to logica l ly  n o r m a l  b l adde r  u r o t h e l i u m  
o b t a i n e d  a t  t he  au tops ies  of 3 h u m a n  n e o n a t e s  who  were 
free of g e n i t o u r i n a r y  disease a n d  were n e v e r  i r r ad ia t ed .  
The  spec imens  were cu t  in to  1-2 m m  a t i ssue  b locks  and  
f ixed in cold 2% g l u t a r a l d e h y d e  in 0.1 M cacody la t e  
buffer ,  p i t  7.4, for 1 h. T h e y  were pos t - f ixed  in 0.1 M 

cacody la t e  buffer  w i t h  1% o s m i u m  te t rox ide ,  d e h y d r a t e d  
t h r o u g h  g raded  e t h a n o l  so lu t ions  a n d  e m b e d d e d  in E p o n  
812. 50-70 Ilm t h i n  sect ions  were cu t  for e lec t ron  mi-  
c roscopy  on  an  L K B  8801 A u l t r a m i c r o t o m e .  T h e y  were 
s t a ined  w i t h  u r a n y l  a ce t a t e  and  lead c i t r a t e  and  p h o t o -  
g r a p h e d  w i t h  a Ph i l ips  E M  300 e lec t ron  microscope.  I n  
add i t ion ,  g lu t a r a ldehyde - f i xed  1-2 m m  8 t issue b locks  f rom 
2 i r r ad i a t ed  b l adde r s  were soaked in 20% glycerol  in 
0.1 M Mil lonig 's  p h o s p h a t e  buf fe r  a n d  t h e n  freeze- 
f r ac tu r ed  a t  -100~  in a Balzers  mode l  B A F  301 M 
freeze-e tch  mach ine ,  b y  t h e  m e t h o d  of Moor  and  Miihle- 
t h a l e r  4. 
Results and discussion. The  l umina l  m e m b r a n e s  of super-  
ficial u ro the l i a l  cells of n e w b o r n  h u m a n s  con t a in  a b u n d a n t  
AUM-p laques  wh ich  are morpho log ica l ly  iden t ica l  to  
those  descr ibed  in o the r  species 3. As is t yp i ca l  of AUM- 
p laques  in general ,  t h e  h u m a n  AUM-p laques  are 12 n m  
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