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Summary. I t  has  been  found  t h a t  t he  t r a n s c r i p t i o n a l  a c t i v i t y  of nuc lea r  e x t r a  D N A  in Creophilus maxillosus oocytes,  
as e x a m i n e d  b y  a u t o r a d i o g r a p h y ,  increases  para l le l  w i t h  i ts  d ispers ion  d u r i n g  t h e  previ te l logenic  pe r iod  of oocy te  
growth .  The  RNA,  a f t e r  be ing  syn thes ized  in the  g rea t ly  en la rged  oocyte  nucleus,  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  t h e  
cy top lasm.  The  oocyte  ch romosomes  form a ka ryosp h e re  an d  syn thes ize  t h e  R N A  more  weak ly  t h a n  o t h e r  p a r t s  
of the  nucleus,  wh ich  con t a in  t he  e x t r a  D N A  in a h igh ly  dispersed condi t ion .  

The  occur rence  of nuc lea r  e x t r a c h r o m o s o m a l  D N A  in 
female  germ'  cells in  iffsects h a s  been  known,  so far, on ly  
in species w i t h  pano i s t i c~ -6 'o r  mero i s t i c -po ly t roph ic  7-13 
ovaries .  Recen t ly ,  for t he  f i rs t  t ime,  t he  process  of gene 
ampl i f i ca t ion  has  been  descr ibed  in oogenesis  of S t a p h y -  
l inid Creophilus maxillosus, an  insec t  w i t h  merois t ic -  
t e lo t roph ic  ovar ies  ~4. 

The  a c t i v i t y  of ampl i f ied  D N A  in R N A  syn thes i s  in 
prev i te l logenic  s tages  of oogenesis  in Creophilus, as 
sugges ted  b y  a mass  p r o d u c t i o n  of mu l t i p l e  nucleol i  a n d  
e n o r m o u s  increase  of t he  vo lume  of ge rmina l  vesicle i~, has  

Fig. 1. 0ocyte at pachytene. The compact extra-DNA body and 
faintly stained chromosomes protruding from it are clearly visible 
in the nucleus. Feulgen. • 1,000. 

Fig. 2. Ooeyte at pachytene. One side of the extra-DNA body, as in 
the nueleus in Figure 1, is in contact with the nuclear envelope; 
on the other side 3 nucleoli closely adherring to the surface of the 
body are present. In the part of the nucleus which is free of extra- 
DNA and nucleoli, the faintly stained chromosomes are also visible. 
Methyl green pyronin. • 1,000. 

been  ful ly conf i rmed  b y  t h e  a u t o r a d i o g r a p h i c  inves t iga -  
t ions  r ecen t ly  car r ied  o u t  in th i s  D e p a r t m e n t .  I n  these  
expe r imen t s ,  3H-ur idine  was in j ec t ed  in to  t h e  b o d y  
c a v i t y  of a d u l t  females,  or d issected ovar ies  were  i n c u b a t -  
ed in v i t ro  in a cu l tu re  m e d i u m  c o n t a i n i n g  th i s  label led  
precursor .  

In  t h e  nuclei  of young  oocytes  which  c o n t a i n  a compac t ,  
h e t e r o c h r o m a t i c  b o d y  of e x t r a  D N A  (Figure 1), aH- 
u r id ine  is incorpora ted ,  as a rule,  on t h e  surface  of th i s  
b o d y  (Figures 3 an d  4). F r o m  t h e  in spec t ion  of au to rad io -  
g r a p h s  a n d  p r e p a r a t i o n s  s t a i n ed  w i t h  m e t h y l  green-  
pyron ine ,  i t  is e v i d e n t  t h a t  t h e  d i s t r i b u t i o n  of label  in  
these  nucle i  co r responds  exac t ly  to  t h a t  of the  smal l  
nucleol i  wh ich  are associa ted  closely w i t h  t h e  surface  of 
t h e  c o m p a c t  D N A  b o d y  ~* (Figure 2). 

S t a r t i n g  w i t h  t h e  second per iod of oocy te  g rowth ,  t h e  
D N A  b o d y  begins  to  f r a g m e n t  a n d  disperses  g r a d u a l l y  in  
the  nuc tea r  sap  (Figure  5). As th i s  process  proceeds,  t h e  
labe l l ing  wh ich  resul t s  f rom t h e  i nco rpo ra t i on  of 3H- 
u r id ine  in to  newly  syn thes ized  R N A  spreads  all  ove r  t he  
oocyte  nucleus.  The  h e a v y  label  obse rved  over  the  oocy te  
nuc leus  ind ica tes  also t h a t  the  i n t e n s i t y  of R N A  syn thes i s  
increases  cons ide rab ly  a t  t h a t  per iod  of oogenesis  (Figure 
6). The  process  of i n t ens ive  R N A  syn thes i s  in t h e  ge rmina l  
vesicle proceeds  con t inuous ly ,  a t  leas t  to  la te  previ te l lo-  
genic s tages  of the  oocyte  g r o w t h  (Figure  7). 

As h a s  b e e n  p o i n t ed  o u t  in  a p rev ious  paperaL t he  
ch ro mo s o mes  of prev i te l logenic  oocytes  of Creophilus 
form a more  or less c o m p a c t  ka ryosphe re .  Such  a ka ryo -  
sphere  s i t ua t ed  w i t h i n  a pa r t i cu l a r  nuc lea r  region free of 
t h e  nucleolar  m a t e r i a l  is shown  on F igure  8. I t  is no te -  
w o r t h y  t h a t  t h e  labe l l ing  of t h e  k a r y o s p h e r e  in  growing  
oocytes  of Creophilus is m u c h  weaker  t h a n  t h a t  of o the r  
p a r t s  of t h e  nuc leus  (Figure 9) occupied  b y  a f ine ly  
g r a n u l a t e d  nuc leo la r  m a t e r i a l  ~4 (Figure  8). Moreover ,  one 
can  see f rom t h e  F igure  9 t h a t  t h e  nuc l ea r  region a d j a c e n t  
to  t h e  k a r y o s p h e r e  is nea r ly  free of label l ing.  

Figs. 3 and 4. Autoradiographs of 2 ooeytes at paehytene. In each 
of the ooeytes the extra-DNA body is the darkly stained round mass. 
The plane of section through the oocytes is such that the extra- 
DNA bodies occupy most of nuclei. The labelling of the ooeyte 
nuclei occur mostly as distinct clusters of grains along the rim of the 
extra-DNA body. The arrangement of these clusters coincides with 
that of the smalt nucleoli situated on the surface of the extra-DNA 
body. Incubation with 3H-uridine for 4 h. Methyl greetl pyronin. 
• 1,ooo. 
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F r o m  t h e  r e su l t s  p r e s e n t e d  above ,  i t  s e e m s  e v i d e n t  
t h a t  t h e  i n t e n s i v e  s y n t h e s i s  of R N A  in t h e  o o c y t e  nuc le i  
of Creophilus is c o n d i t i o n e d  b y  t h e  p r e sence  of e x t r a -  
c h r o m o s o m a l  D N A .  T h e r e  is, also,  no  d o u b t  t h a t  t h e  
f r a g m e n t a t i o n  a n d  d i s p e r s i o n  of t h e  e x t r a - D N A  b o d y  
r e su l t s  in  i ts  a c t i v a t i o n  in t h e  p roce s s  of R N A  s y n t h e s i s .  
T h e  e x t r e m e l y  h i g h  n u m b e r  of nucleol i  p r o d u c e d  in t h e  
nucle i  of g r o w i n g  o o c y t e s  in Creophilus l~ s e e m s  to  ind ica te  
t h a t  in t h i s  species,  as  in Acheta 1~ a n d  Dytiscus 16, t h e  
p roce s s  l ead ing  to  d e v e l o p m e n t  of e x t r a c h r o m o s o m a l  
D N A  cons i s t s  in t h e  a m p l i f i c a t i o n  of nuc l eo lus  o rgan ize r s .  

Fig. 5. An advanced stage of fragmentation and dispersion of the 
extra-DNA body at the beginning of the second period of the oocyte 
growth. Feulgen. • 1,000. 

Fig. 6. Autoradiograph of an oocyte at the stage like that shown in 
Figure 5. The silver grains cover the whole nucleus, but the labelling 
over its central area containing the karyosphere and as yet unfrag- 
merited blocks Of the extra-DNA is considerably weaker than over 
its remaining parts in which the extra-DNA occurs in a highly 
dispersed condition. As compared with the labelling of the germinal 
vesicle, the density of label over the ooplasm is very low. Incubation 
with 3H-uridine for 4 h. • 1,000. 

Fig. 8. A part of considerably enlarged and irregularly shaped oocyte 
nucleus containing the karyosphere. The karyosphere is seen to be 
situated within a capsule free of nueleolar material. The remaining 
regions of the germinal vesicle are penetrated by a network of nu- 
cleolar strands. Heidenhain's hematoxylin. • 500. 

Fig. 9. Autoradiograph of the same part of a germinal vesicle shown 
in Figure 8, but at a slightly later stage of the oocyte growth. Note 
the relatively low density of label over the karyosphere surrounded 
by the karyosphere capsule which is nearly free of the label, and the 
solid black labelling over the remaining regions of the germinal 
vesicle in which the nucleolar material has accumulated. Incubation 
with 3H-uridine for 15 h. • 500. 

Fig. 7. Autoradiograph of a previtellogenic oocyte at the advanced 
stage of its growth. Note the haevy labelling of the unusually shaped 
ooeyte nucleus. Ineubation with 3H-uridine for 4 h. • 100. 

Fig. i0. Autoradiograph of an oocyte at late previtellogenesis. The 
germinal vesicle shows practically no labelling as compared with 
strong labelling of the cytoplasm. An anterio-posterior gradient of 
label distribution in ooplasm is clearly visible. Incubation with 
3H-uridine for 32 h. X 100. 
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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. 

1 C. H. OWMAN, T. OWMAN and  N.-O. SJOBEgG, Experientia 27, 
313 (1971). 

2 j .  S. DIXON, . J .A .  GOSLING and  D. R. RAMSDALE, Z. Zellforsch. 
138, 397 (1973). 

8 R. HAKA~CSON, L.-I. LARSSON, N.-O. SJGBERG and F. SUNDLER, 
Histocheinistry 38, 259 (1974). 

4 S. CASANOVA, F. CORRADO and G. VIGNOLI, J.  Submicrosc. Cytol. 
6, 435 (1974). 

5 T. L. B. SPRIGGS, J. D. LEVER, P. M. REES and J. D. P. GRAHAM, 
Stain Tech. 41, 323 (1966). 


