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isolated, subjected to the  rout ine  histological  procedure,  
and examined  for the  presence of mature  tissues. 

The  results of the  histol9gical  examina t ion  are sum- 
marized in the  Table.  I t  is obvious that ,  in the  present  
exper imenta l  conditions,  the  two areas of the  ec toderm 
do no t  s ignif icant ly  differ in their  capac i ty  to differenti-  
ate into the  neura l  t issue and the  epidermis and its 
der ivat ives .  Quant i ta t ive ly ,  the  dif ferent ia t ion of neural  
t issue was p redominan t  in grafts  of bo th  series. The  pos- 
sible explanat ions  of this feature  (to be fur ther  analyzed 
in a more extens ive  study) are: a) the  cuts, b y  which 
the  ec toderm was divided into 3 areas, did no t  correspond 
to the  demarca t ion  be tween  the  p resumpt ive  neurecto-  
de rm and the  p resumpt ive  epidermis;  b) the 2 develop-  
men ta l  capaci t ies  of the  ec todermal  cells are no t  ye t  
s t r ic t ly  regional ly  res t r ic ted a t  this s tage;  c) the  compe-  
tences of different  areas of the  ec toderm are no t  ye t  

def ini t ively stabil ized;  d) the  a typical  env i ronmen t  has 
led to the  par t ia l  neural izat ion of the la tera l  areas of the  
ec toderm (presumptive  epidermis ?); e) different  com- 
binat ions  of the  above-ment ioned  possibilities. 

We have  previous ly  shown t h a t  the  head-fold stage 
ra t  embryonic  ec toderm still  contains  some prospect ive  
mesodermal  cells a. I n  the  present  exper iment ,  meso- 
dermal  tissues appeared qui te  regular ly  in bo th  series, 
a l though the  graf ted areas of the  ec toderm were lacking 
the regions of in situ immigra t ion  0f prospect ive  meso- 
dermal  cells (pr imit ive streak, Hensen ' s  node). This  can 
be explained by  at  least  2 possibilit ies: a) some cart i lage 
and bone m a y  have  or iginated from the  neural  crest 
cells ( 'mesectoderm') ;  and b) in exper imenta l  conditions,  
the  prospect ive  mesodermal  ceils can segregate and dif -  
ferent ia te  in any area of the  ec toderm ( ' regenerat ion '  of 
the  p r imi t ive  streak). 
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Summary. During ear ly  embryogenesis  of Triturus vulgaris, IRNA and nonhis tone protein contents  of neuroec toderm 
nuclei  change wi th  stage specifically. M a x i m u m  values  were found ill the  late gastrula  after  embryonic  induction,  and 
in the  la te  neurula  wi th  the  format ion  of the  neura l  tube.  The  stage-specific increases of R N A  and nonhis tone  protein 
are  correlated wi th  a preceding increase of Fen lgen -DNA 

In  recent  years muctl  evidence has been accumula ted  
to show t h a t  nonhis tone proteins  par t ic ipa te  in regulat ion 
of t r ansc r ip t ion1  On the  o ther  hand,  studies on synthesis  
and tu rnove r  of nuclear  p recu r so r -RNA led to new 
hypotheses  and models about  the  mechan ism of gene 
expression in eukaryot ic  cells 2. 

F r o m  cy topho tomet r i c  measurements  of Feu lgen -DNA 
con ten t  in var ious  regions and deve lopmenta l  stages of 
Triturus vulgaris, which did no t  agree wi th  the  theory  of 
D N A  constancy,  we made  the  assumpt ion  tha t  the  phase- 

content .  

specific increase of D N A  migh t  cause an enhancemen t  of 
gene ac t iv i ty  ill defini te  regions of the  embryo  3-5. 

Materials and methods. F r o m  small  pieces of neuro- 
ec toderm (from early gastrula  to tai lbud) nuclei  smears 
were prepared as described earlier 4. Nonhis tone  proteins 
were s ta ined for 30 rain wi th  0.1% fast  green F C F  at  
p H  2.0, according to the  procedure of KAYE and McMAs- 
TER-KAYE G. Before s taining nucleic acids were r emoved  
wi th  ho t  TCA (5%, 90~ 15 rain), and then  histories 
were ex t rac ted  by  immers ion of the  slides in 0.1 N HC1 
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Changes of DNA (curve A), RNA 
(curve B) and nonhistone protein 
(curve C) conteilt of neuroecto- 
derm nuclei during development 
ol Triturus vulgaris. Ordinate: 
relative dye content in arbitrary 
units. Abscissa: developmental 
stages (Harrison) and h after fer- 
tilization (18~ The points in 
curve C illustrate the medians 
with the 95% confidence limits. 
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for  24 h a t  32~ Nucleic  acids (DNA and  RNA) were 
s t a i ned  b y  m e t h y l e n e  blue  (Merck, D a r m s t a d t ;  C. I. Nr.  
52015; PISCHINGERT, S; 0.002 M, p H  4.8, 15 rain).  Af te r  
R N a s e  t r e a t m e n t  (2 mg/ml ,  20 U, 3 h, 37~ t he  D N A :  
R N A  ra t io  of nuclei  of d i f f e ren t i a t ed  cells (mesencepha-  
1on, s tage  32) was e s t i m a t e d  to  be  a p p r o x i m a t e l y  1: 1. 
On  t he  basis  of t he  F e u l g e n - c y t o p h o t o m e t r i c  measure -  
m e n t s  of D N A  c o n t e n t  r a n d  t h e  descr ibed  D N A / R N A  
rat io ,  t he  R N A  c o n t e n t  of nuclei  could be  ca lcu la ted  b y  
m e a s u r i n g  t he  t o t a l  nucleic  acid con ten t .  For  d e t e r m i n i n g  
t he  nucleic  acid and  n o n h i s t o n e  p r o t e i n  con ten t ,  t h e  s t a in  
i n t e n s i t y  was measu red  in 70 i nd iv idua l  nuclei  f rom each  
slide w i t h  a B a r r  a n d  S t roud  i n t e g r a t i n g  mic rodens i to -  
m e t e r  (Glasgow, Type  GN 2). 

Results and discussion. I n  all  cases t he  m e a s u r e m e n t  
da ta ,  wh ich  were col la ted  to so-called ka ryograms ,  show 
a doub l ing  of dye  c o n t e n t  d u r i n g  t he  cell cycle. This  
m e a n s  t h a t  nucle i  double  t h e i r  R N A  a n d  n o n h i s t o n e  
p ro t e in  c o n t e n t  f rom G~ to G 2 phase,  as is k n o w n  for 
D N A  and  h is tone .  F u r t h e r ,  i t  b e c a m e  e v i d e n t  t h a t  t h e  
]~NA and  n o n h i s t o n e  p ro t e in  c o n t e n t s  are n o t  c o n s t a n t  
in  t h e  course of deve l opm en t ,  b u t  v a r y  w i t h  s tage  
specifically.  A t  t h e  onse t  of gas t ru la t ion ,  no  cons iderab le  
changes  in nuc lea r  R N A  c o n t e n t  can  be  found  u n t i l  s tage 
11b (curve t3). T h e n  a r e m a r k a b l e  increase  occurs  w i t h  a 
m a x i m u m  ill t h e  la te  ga s t ru l a  (stage 12c, a b o u t  96% over  
t he  def in i t ive  value) .  I n  t he  fol lowing stages,  t h e  R N A  
c o n t e n t  decreases  r ap i d l y  a n d  reaches  m i n i m u m  values  
w i t h  t he  f o r m a t i o n  of t he  neu ra l  p l a t e  (stage 14, 15). A 
second d ras t i c  increase  in nuc lea r  R N A  c o n t e n t  ( abou t  
70%) can  be  de t ec t ed  in t he  la te  phase  of neu r u l a t i on ,  
fol lowed b y  a c o n t i n u o u s  r educ t i on  to t he  t a i l b u d  stage.  

These  changes  in nuc lea r  tZNA c o n t e n t  are cor re la ted  
w i t h  s ign i f ican t  changes  in t he  Feu lgen  s t a i n a b i l i t y  of 
nucle i  in  t he  a p p r o p r i a t e  s tages  (curve A). The  compar i son  
of t he  2 curves  (A, B) shows t h a t  in b o t h  phases  t he  D N A  
c o n t e n t  reaches  m a x i m u m  va lues  f irst ,  to  be  fol lowed b y  
t he  IRMA m a x i m u m  a b o u t  2 h later .  There  is a good 
t e m p o r a l  cor re la t ion  be t w een  t he  increases  of D N A  and  
R N A  dur ing  gas t ru la t ion .  D u r i n g  neuru la f ion ,  t he  accu-  
m u l a t i o n  of R N A  ex t ends  over  t he  whole  period,  whereas  
t he  a d d i t i o n a l  D N A  increase  is of s h o r t  du ra t ion .  These  
resul t s  s u p p o r t  our  a s s u m p t i o n  t h a t  t h e  s tage-  a n d  region-  
specific increases  of FeulgerL dye  c o n t e n t  4 are an  expres-  
sion of e n h a n c e d  gene a c t i v i t y  du r ing  ear ly  deve lopmen t .  

The  changes  of n o n h i s t o n e  p ro t e in  c o n t e n t  in  t he  course 
of d e v e l o p m e n t  are i l l u s t r a t ed  in  cu rve  C. W i t h  t h e  
b e g i n n i n g  of gas t ru la t ion ,  t h e  n o n h i s t o n e  p ro t e in  c o n t e n t  
increases  s l igh t ly  a n d  is t h e n  r ap i d l y  d imin i shed  f rom 
s tage 11b to 12b. Because  i t  is no t  possible  w i t h  cyto-  
chemica l  m e t h o d s  to  d i s t ingu i sh  be t w een  c h r o m o s o m a l  

and non-chromosomal proteins, the measurement data 
always represent the changes of the sum of both protein 
classes. By measuring nuclear sizes (JANSEN, unpublished 
results), it was found that nuclear volume decreases 
continuously from stage I0 to 12b. From this fact, we 
should also expect a continuous reduction of nuclear 
protein content, as is shown for stage llb to 12b. As- 
suming that the decrease of nuclear size is due to a loss 
of non-chromosomal protein, the slight increase of non- 
histone protein indicates an accumulation of chromosomal 
proteins prior to the beginning of RNA synthesis (curve 
B), which is in agreement with findings that nonhistone 
chromosomal proteins are responsible for tissue-specific 
gene activation g, i0. At a time when RNA content shows 
maximum values, a drastic increase in protein content 
(about 90%) takes place and is correlated with a spon- 
taneous swelling of nuclei. This confirms the generally 
accepted idea that nucleic acids always occur in close 
association with protein. The parallel decrease of RNA 
and protein is, therefore, probably caused by the trans- 
port of ribonucleoprotein from nucleus to cytoplasm. 
During neurulation, similar correlations between RNA 
and protein content exist. Before the onset of RNA syn- 
thesis, the nonhistone protein content of the early neurula 
is increased. At the end of neurulation, RNA and protein 
have highest values which were slowly reduced in the 
following stages to the final amount of the tailbud stage. 

The temporal correlation of our results with early 
embryonic induction on one hand, and the differentiation 
of the neural tube on the other, raises the question of 
what kinds of RNA are synthesized, and whether there 
are stage-specific changes in the nonhistone protein 
pattern during gastrulation and neurulation. The fact, 
however, that the stage-specific increase of RNA is 
accompanied by a preceding synthesis of additional DNA 
focusses attention on the possibility of the existence of 
gene amplification during early development. This point 
is now under investigation. 
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Summary. I n  r a t s  subj  ec ted  to a low-sodium diet ,  a g rea t  a c t i v i t y  was obse rved  of t h e  coa ted  vesicles a t  Golgi  complex  
a n d  cell surfaces  of g lomeru la r  ad r ena l  zone. These  f indings  are r e l a t ed  to t he  func t ion  of these  organoids  in  t he  u p t a k e  
a n d  t r a n s p o r t  of necessa ry  subs t ances  u n d e r  s t i m u l a t i n g  cond i t ions  of t he  zone. 
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