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P a t t e r n  of label  d i s t r i bu t i on  over  t he  nuclei  of la te  
previ te l logenic  oocytes  of Creophilus (Figure 9) is s imi lar  
to  t h a t  o b t a i n e d  in t he  case of oocytes  of Chrysopa perla 
a f t e r  aH-ur id ine  a d m i n i s t r a t i o n  1~. In  Chrysopa as in 
Creophilus, t he  oocyte  nuc leus  a c t i v i t y  in R N A - s y n t h e s i s  
is to  be  ascr ibed,  for the  mos t  pa r t ,  to t he  e x t r a c h r o m o -  
somal  DNA, the  ch romosomes  themse lves  be ing  re l a t ive ly  
i nac t ive  in th i s  process. I t  seems, therefore ,  t h a t  in cases 
of gene ampl i f i ca t ion  the  rule  of r es t r i c ted  R N A - s y n t h e s i s  
in oocyte  nuclei  in t he  po ly t roph ic  and  t e lo t roph ic  o v a r y  
holds  t r ue  so far  as t he  oocyte  ch romosomes  a lone are 
t a k e n  in to  cons idera t ion .  

I t  is i n v a r i a b l y  obse rved  t h a t ,  as t he  t i m e  of i n c u b a t i o n  
is prolonged,  the  label  ove r  t he  ge rmina l  vesicle g radua l ly  
d isappears ,  a n d  a t  t he  same t i m e  i ts  dens i t y  over  t h e  
cy top l a sm increases  (Figure 10). I t  seems ev iden t ,  t he re -  
fore, t h a t  R N A  af te r  be ing  syn thes ized  in the  nuc leus  is 
s u b s e q u e n t l y  t r a n s p o r t e d  in to  the  cy top lasm.  In-  
d e p e n d e n t l y  of th i s  process,  an  an te r io -pos te r io r  g r ad i en t  

of 'RNA c o n c e n t r a t i o n  appea r s  in the  c y t o p l a s m  (Figure 
10). Th i s  g rad ien t ,  like in oocytes  of o t h e r  insects  w i t h  
mero i s t i c - t e lo t roph ic  ovaries17-2~ develops  as a resu l t  of 
supp ly ing  t h e  growing  oocytes  w i t h  R N A  p roduced  b y  
t r o p h o c y t e s  an d  t r a n s p o r t e d  to  each  of t h e m  b y  a t r o p h i c  
cord en t e r ing  t h e  ooeyte  a t  i ts  a n t e r i o r  end. De ta i l ed  
resul t s  of cy tochemica l  s tud ies  on  the  e x t r a c h r o m o s o m a l  
D N A  in oogenesis  of Creophilus will be pub l i shed  else- 
where.  
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Summary. His tochemica l  and  e lec t ron  microscopic  t echn iques  h a v e  been  used to s t u d y  t h e  n a t u r e  an d  d i s t r i b u t i o n  
of f luorescent ,  endocr ine- l ike  cells in t h e  u r e t h r a  of t h e  h u m a n  male  an d  female.  The  c o n f i n e m e n t  of such  cells to  
specific regions of t he  u r e t h r a  is d iscussed in r e l a t ion  to  t h e  embryo log ica l  d e v e l o p m e n t  of t h i s  p a r t  of t h e  u r i n a r y  
t rac t .  

H i s tochemica l  and  e lec t ron  microscopic  t echn iques  
h a v e  r ecen t ly  been  used to d e m o n s t r a t e  f luorescent ,  
amine -con ta in ing ,  endocr ine- l ike  cells in t he  ep i the l ium 
of t he  u r e t h r a  in a v a r i e t y  of l a b o r a t o r y  an ima l s  1-a. Sim- 
i lar  ceils h a v e  also been  descr ibed in t he  h u m a n  u r e t h r a  
a t t h o u g h  these  e lec t ron  microscopic  obse rva t ions  were 
conf ined  to b iopsy  samples  o b t a i n e d  solely f rom male  
specimens~. I n  t he  p re sen t  s tudy ,  our  purpose  has  been  
to e s t ab l i sh  t he  occurrence  a n d  d i s t r i bu t i on  of these  cells 
in t he  h u m a n  u r e t h r a  us ing  ma te r i a l  f rom b o t h  sexes. 
In  add i t ion ,  p r e l i m i n a r y  obse rva t ions  on  t he  fine s t ruc-  

tu re  of such  cells in  t h e  female  h a v e  been  s o u g h t  us ing  
e lec t ron  microscopy.  

Materials and methods. P o s t - m o r t e m  t i ssue  r e m o v e d  
w i t h i n  8 h of d e a t h  occur r ing  f rom non-uro log ica l  causes  
was o b t a i n e d  f rom male  a n d  female  spec imens  a n d  
processed for  l igh t  a n d  e tec t ron  microscopy.  T h e  m a j o r i t y  
of samples  were p laced  in i so -pen tane  cooled in l iquid  
n i t rogen ,  ser ia l ly  sec t ioned  in a c r y o s t a t  a n d  processed 
for t i ssue  ca t echo lamines  us ing  a h i s tochemica l  m e t h o d  5. 
In  addi t ion ,  smal l  samples  of female  u r e t h r a l  ep i the l i um 
were f ixed in g lu ta ra ldehyde ,  pos t - f ixed  in o s m i u m  
t e t rox ide  a n d  e m b e d d e d  in epoxy  res in  pr ior  to  t h i n  
sec t ioning  for e lec t ron  microscopy.  

Results and discussion. Using  f luorescence microscopy,  
large n u m b e r s  of yel low br igh t ly - f luoresc ing  cells were 
obse rved  in t h e  p r o x i m a l  u r e t h r a  of b o t h  male  an d  
female  spec imens  (Figure 1). These  cells were s i t u a t e d  a t  
t h e  base  of t h e  u r e t h r a l  ep i the l i um a n d  appea red  e i t he r  
e longa ted  or f lask-shaped,  o f ten  w i t h  one or more  pro-  
cesses e x t e n d i n g  t o w ard s  t h e  u r e t h r a l  lumen.  T h e y  ap-  
pea red  r a n d o m l y  d i s t r i b u t e d  a r o u n d  t h e  c i rcumference  
of t h e  u r e th r a ,  t h e  m a j o r i t y  occur r ing  i m m e d i a t e l y  be low 
t h e  i n t e rna l  m e a t u s  of t h e  b ladder .  S imi lar  ceils were n o t  
obse rved  in t h e  b l a d d e r  ep i the l ium.  I n  t h e  female,  
f luorescent  cells were n u m e r o u s  a long  t h e  p r o x i m a l  

Fig. 1. Fluorescence photomicrograph of human female urethra. 
Numerous brightly-fluorescent cells occur at the base of the epithe- 
lium (E); urethral lumen (L); subinucosa (S). • 600. 
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2/3rds of the  u re th ra  a l though none was observed in the  
dis tal  por t ion  below the  level of the  sphincter  u re thrae  
muscle. In  the  male,  f luorescent  cells occurred in tha t  
region of the  pros ta t ic  u re th ra  ex tending  from just  below 
the  in ternal  u re thra l  meatus  to the  poin t  of en t ry  of the  
e jacula tory  ducts.  In  all specimens examined  no fluores- 
cent  cells were observed in dis tal  par ts  of the  urethra.  

E lec t ron  microscopy of female  ure thra l  epi the l ium 
revealed numerous  ceils which could be dis t inguished by  
thei r  con ten t  of dense, cy toplasmic  granules (Figure 2). 
The  granules var ied  ill d iamete r  f rom 80 nm to 100 nm 
and each was bound by  a membrane  and contained a 

Fig. 2. Electron micrograph of an endocrine-like cell in human female 
urethral epithelium. The cell is characterized by the presence of 
numerous electron dense cytoplasmic granules (80-100 nm diameter). 
• 36,000. 

centra l  electron dense core. Thus cells similar  to those  
described in the  male u re th ra  4 have  now been defined 
electron microscopical ly in the  h u m a n  female.  However ,  
fur ther  s tudy  is required to establish whether  two types  
of granuIe-conta ining cell (as described by  CASANOVA 
et  al. 4) also occur in the  female.  

Collectively,  the  present  observat ions  have  confirmed 
endocrine-l ike ' A P U D '  cells 6 in the  human  urethral  
epi the l ium and have  also established the  dis t r ibut ion of 
these cells in bo th  male  and female specimens. Thei r  
s imi lar i ty  to enterochromaff in  cells of the  a l imen ta ry  
t rac t  raises the  possibi l i ty  t h a t  the  embryological  develop-  
men t  of the  region m a y  expla in  the  presence of this  cell 
type  in the  ure thra l  epi thel ium. On the  assumpt ion  t h a t  
the  ep i the l ium of the  cloaca normal ly  includes entero-  
chromaff in  cell precursors, septa t ion of the  cloaca by  the  
urorectal  sep tum would, therefore,  result  in the  inclusion 
of this type  of cell in the epi the l ium of the  pr imi t ive  
urogenital  sinus. Thus, the  dis t r ibut ion of such cells in 
the adul t  migh t  indicate  those par ts  of the  ur inary  t rac t  
to which the  cloaca d i rec t ly  contr ibutes.  Interest ingly,  
most  embryologis ts  consider as deve lopmenta l ly  analo-  
gous those par ts  of the  male and female ure thra  which 
have  now been shown to possess endocrine-l ike cells. 
Clearly more work is required to ver i fy  this hypothesis  
and fur ther  s tudy  using foetal  mater ia l  is cur ren t ly  in 
progress in this laboratory.  

Final ly,  the  occurrence of this type  of cell in normal  
ure thra l  epi thel ium should be borne in mind when exam-  
ining the  cyto logy of ure thra l  tumours .  The possibil i ty 
exists t h a t  these endocrine-l ike ceils migh t  undergo neo- 
plast ic change similar  to t h a t  known to occur in carcinoid 
and related condit ions of the  a l imen ta ry  t ract .  

6 A. G. E. PEARSE, J. Histoehem. Cytoehem. 17, 303 (1969). 

Dif ferent ia t ion  in Renal  H o m o g r a f t s  of I s o l a t e d  P a r t s  of Rat  E m b r y o n i c  E c t o d e r m  1 

A. SVAJGER and B. LEVAK-SVAJGER 

Department o/ Histology and Embryology and Department o/ Biology, Faculty o/Medicine, University o/Zagreb, Salata 3, 
P.O. Box 166, Yu-41001 Zagreb (Yugoslavia), 8 September 7975. 

Summary. The centra l  and the  peripheral  areas of the  head-fold s tage ra t  embryo  ec toderm develop into both the 
neura l  t issue and the  epidermis  when  graf ted under  the  k idney  capsule of adul t  rats.  

Dur ing gastrulat ion,  t he  p r imi t ive  or  p r imary  ecto- 
de rm of the  ra t  embryo  undergoes a restr ict ion of devel-  
opmen ta l  potential i t ies .  At  the  pre-pr imi t ive  streak, and 
a t  the  ear ly  pr imi t ive  s t reak stages, i t  contains  presump-  
t ive  ceils of all three defini t ive germ layers. At  the  head-  
fold stage, however ,  i t  contains  only the  defini t ive ecto- 
de rmal  and the  p resumpt ive  mesodermal  cells 3, 8. 

The  purpose of the  present  p i lo t  exper iment  has been 
to show whether  the  cent ra l  and the  per ipheral  par ts  of 
the  head-fold stage ra t  embryonic  ec toderm differ in 
the i r  capac i ty  to different ia te  into two major  ec todermal  
der iva t ives :  the  neural  tissue and the  epidermis.  We  
have  previous ly  shown t h a t  a t  this deve lopmenta l  s tage 
the  endoderm + mesoderm combina t ion  a l ready displays 
a regional ly  res t r ic ted capac i ty  to different ia te  into dif- 
ferent  segments  of the  p r imi t ive  gut,  when  t ransp lan ted  
under  the  k idney  capsule of adul t  animals  4. 

P regnan t  females of the  inbred Fischer  s t rain albino 
ra t  were anaesthesized wi th  e ther  on the  gesta t ion day 9 
(at 08.00 h on the  10th day).  Whole  embryos  (embryonic 
shield + ex t ra -embryonic  membranes  + ec toplacenta l  
cone) were isolated f rom the uteri.  They  belonged to the  
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