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es tab l i sh ing  the  equ i l ib r ium level  of DCA in t i ssues  will 
t a k e  more  days  n ,  ~2. E x p e r i m e n t s  in  an i m a l s  w i t h  d i f fe ren t  
compos i t i on  and  m e t a b o l i s m  of B A  are  to  be  avo ided  
(e.g. r a t s  i n a c t i v a t e  DCA in t he  l iver  by  h y d r o x y l a t i o n  to 
CAla). 

A still  more  i m p o r t a n t  p r o b l e m  is to  e luc ida te  w h e t h e r  
the  h u m a n  b o d y  m a y  m a k e  use of t h i s  select ive t o x i c i t y  
in p e r m a n e n t l y  acidif ied t i ssues  ( tumours ,  i n f l am m at ions )  
a t  n a t u r a l  levels of DCA. T he  c o n c e n t r a t i o n  of DCA in 
b lood does n o t  exceed l O-SM, and,  general ly,  t h e  m a i n  
p a r t  is c o n j u g a t e d  14-,v However ,  d e c o n j u g a t i o n  proceeds  
in t h e  body  and  DCA is p re fe r red  in t he  t r a n s p o r t  to  t he  
skin, where  i t  appea r s  m a i n l y  u n c o n j u g a t e d  ~=, i.e. in  t he  
ac t ive  form. The  b i n d i n g  w i t h  p ro t e in s  ~8 m a y  help  to 
a c c u m u l a t e  DCA in t issues in  concen t r a t i ons  suff ic ient  
for toxic  effects~% However ,  as also o the r  B A  combine  
w i t h  pro te ins ,  a c o m p e t i t i o n  is to  be  expec ted  (p roved  in  
ileal t ransport=~ a n d  a n  excess of o the r  B A  (especially in  
h e p a t o b i l i a r y  diseases 15,1~) could i n h i b i t  DCA. Thus ,  
DCA-percen tage  of t o t a l  B A  would be decisive in th i s  
k ind  of supposed  n a t u r a l  res is tance.  I n  t he  se rum of 
normals ,  t h i s  pe rcen tage  var ies  in  t he  l imi ts  of 7 - 7 9 %  16,1~ ; 
an  a t t e m p t  will be  m a d e  to  ver i fy  w h e t h e r  t he re  is a 
s ign i f ican t  di f ference be t w een  cance r  p a t i e n t s  and  n o r m a l  
sub jec t s  appea r ing  re s i s t an t .  F u r t h e r ,  t he  inc idence  of 
cancer  a f te r  chronic  diseases of l iver  and  bile d u c t  wilt be  
rechecked  f rom th i s  p o i n t  of view. As DCA is a p r o d u c t  of 
i n t e s t i na l  microorganisms ,  a t t e n t i o n  should  be  paid,  
f inally,  to  fac tors  mod i fy ing  the i r  ac t iv i ty .  

Zusammen/assung .  Es wird  gezeigt, dass  die tox i sche  
W i r k u n g  yon  Desoxychols / iure  auf  Hefe  p H - a b h g n g i g  is t  
(pH 7.3). D a  das  p H  der  T u m o r e n  n iedr iger  ist, wird  die 
M6glichke~t e iner  k r e b s h e m m e n d e n  W i r k u n g  d i sku t ie r t .  
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Effect of A c t i n o m y c i n  D on R N A  and Pro te in  S y n t h e s i s  in R e g i o n s  of D e v e l o p i n g  Frog  E m b r y o s  t 

E n d o d e r m  cells of deve lop ing  a m p h i b i a n  e m b r y o s  
syn thes ize  more  DNA-l ike  R N A  2,a t h a n  do t h e  dorsa l  
ec tode rm a n d  m e s o d e r m  cells ye t  t h e y  become  d e t e r m i n e d  
and  d i f f e ren t i a t e  l a t e r  ~. A possible  e x p l a n a t i o n  is t h a t  
m u c h  of t he  e n d o d e r m  DNA-l ike  R N A  (D-RNA) is n o t  
t r a n s l a t e d  a n d  th i s  is s u p p o r t e d  b y  t he  lower levels of 
p ro t e in  syn thes i s  of t he  e n d o d e r m  cells s. The  reduced  
capac i t y  of t he  e n d o d e r m  ceils to  t r a n s l a t e  D-1RNA m a y  
be  due  to a f a i lu re  to  t r a n s p o r t  D - R N A  f rom t h e  nuclei  
or a r educed  capac i ty  to  s tab i l ize  D - R N A  on cy top l a smic  
r ibosomes  as po lysomal  D - R N A ,  re su l t ing  in a sho r t e r  
half-l ife of D - R N A .  There  are m a n y  fewer r ibosomes  in  
t he  e n d o d e r m  regions of deve lop ing  a m p h i b i a n  eggs a n d  
e m b r y o s  6. I n  anuc leo la te  Xe~wpus  laevis e m b r y o s  th i s  
m a y  a c c o u n t  for t h e  r u d i m e n t a r y  d i f f e r en t i a t i on  of t he  
e n d o d e r m  in t h e  l a rvae  7. I t  is possible  t h a t  th i s  p a u c i t y  
of r ibosomes  in t he  e n d o d e r m  m a y  a c c o u n t  for a r educed  
level  of t r a n s p o r t  of D - R N A  to  t he  cy top lasm,  or t he  
fa i lure  of m u c h  of t he  e n d o d e r m  celI D - R N A  to  be  con- 
se rved  in po lysomes  in t he  cy top lasm.  I t  was  decided to 
d e t e r m i n e  levels of R N A  a n d  p r o t e i n  syn thes i s  in dorsa l  
e c t o d e r m - m e s o d e r m  a n d  e n d o d e r m  regions of u n t r e a t e d  
a n d  a e t i n o m y c i n  D - t r e a t e d  gas t ru la ,  neu ru l a  a n d  t a i l b u d  
e m b r y o s  of R a n a  pipiens .  If  compar i son  of t he  levels  of 
r educ t i on  of R N A  a n d  p r o t e i n  syn thes i s  for t he  ec toderm-  
m e s o d e r m  and  e n d o d e r m  regions showed t h a t  w i t h  s imi la r  
levels of i n h i b i t i o n  of R N A  syn thes i s  t h e r e  was g rea te r  
i n h i b i t i o n  of ~protein syn thes i s  for t h e  endode rm,  th i s  
would  sugges t  t h a t  D-1RNA is less s t ab le  ill t h e  e n d o d e r m  
cells. 

Mater ials  and methods. Gast ru lae ,  neu ru l ae  a n d  tai l -  
b u d s  (stages 10, 14 a n d  18 of SHUMWAu s) were cu t  in to  
dorsa l  e c t o d e r m - m e s o d e r m  a n d  e n d o d e r m  regions  a n d  
40-60 exp l an t s  of each  p a r t  were cu l tu red  in NIU-TwlTTY 9 

sal ine alone, or NIu-TwlTTY sal ine c o n t a i n i n g  ac t ino-  
m y c i n  D (60 ~g/ml) for 6 h a t  20~ E i t h e r  u r id ine-  
2-C 14 (5 ~zc/mt) or O4-1eucine (2 ac/ml)  was  added  
to  each  cu l tu re  t he  las t  3 h of t he  6 h cu l tu re  per iod  
in order  to  measu re  R N A  a n d  p ro t e in  syn thes i s  as 

t o t a l  cpm R N A  or t o t a l  cpm p ro t e in  
+ t o t a l  DNAI~ The  

t o t a l  c p m  acid soluble pool) 

m e t h o d s  of c u t t i n g  t he  embryos ,  c u l t u r i n g  t he  
exp lan t s ,  washing ,  homogeniz ing ,  hydro lys i s  of t~NA 
and  c o u n t i n g  t he  samples  h a v e  been  descr ibed 2. 
The  choice of an  a c t i n o m y c i n  D c o n c e n t r a t i o n  
of 60 a g / m l  was m a d e  because  i t  was found  t h a t  
over  a 6 h  per iod  30 btg/ml of a c t i n o m y c i n  D d id  
no t  p r e v e n t  an  increase  in R N A  syn thes i s  as shown  

t o t a l  c p m  R N A  
b y  d e t e r m i n a t i o n  of t o t a l  cpm acid soluble  pool  + t o t a l  
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Reduction of RNA and protein synthesis by actinomycin D in dorsal ectoderm-mesoderm and endoderm regions of developing frog embryos 

Stage Total cpm RNA --" total Total opm protein --" DNA Inhibition 
DNA • 10 e of protein 

Total 'cpm acid soluble pool • 10-3 Total cpm acid soluble pool synthesis 

Controls Aetinomyein D Inhibition Controls Aetinomycin D Inhibition Inhibition 
(%) (%) of RNA 

synthesis 

Gastrulae, stage 10 
Ectoderm-mesoderm 1.4 4- 0.2 0.8 4- 0.2 43 17.54- 0.5 10.3 ~ 0.8 41 0.95 
Endoderm 2.6 4- 0.3 1.7 4- 0.4 35 27.3 4- 1.2 18.6 J= 1.0 32 0.90 
Neurulae, stage 14 
Neural plate-dorsal mesoderm 1,8 • 0.3 0.5 4- 0.1 72 5.7 4- 0.5 3.6 4- 0.4 37 0.51 
Endoderm 3.1 4- 0.4 0.7 4- 0.3 77 8.2 4- 1.0 3.9 ~_ 0.5 52 0.68 
Tailbuds, stage 18 
Dorsal axial region 1.9 4- 0.3 0.4 4- 0.1 79 8.3 35 1.0 5.1 4- 0.4 39 '0.49 
Endoderm 5.5 4- 1.1 0.9 4- 0.2 84 16.7 4- 1.1 7.9 4- 1.1 53 0.63 

Parts of 40-60 cut embryos were cultured in NIu-TWITT Y saline alone or with actinomycin D (60/xg/ml) for 6 h at 20 ~ Uridine-2-O a (5 p~c/ml) 
or C14-1eucine (2/xe/mi) was added the last 3 h of the incubation. These values are averages of 4 separate experiments. 

D N A  a t  h o u r l y  in te rva l s .  A c o n c e n t r a t i o n  of 90 ~xg/ml 
of a c t i n o m y c i n  D gave  on ly  4 - 5 %  more  i n h i b i t i o n  of 
R N A  syn thes i s  t h a n  60 ag/ml ,  so t he  l a t t e r  c o n c e n t r a t i o n  
was used. Since t h e r e  was no  s ign i f ican t  increase  of 
i n h i b i t i o n  us ing  90 }xg/ml c o m p a r e d  to  60 ~g/ml,  th i s  
suggests  t h a t  a c t i n o m y c i n  D is p r e s en t  a t  a s a t u r a t i o n  
level  and  t h a t  t he  obse rved  i n h i b i t i o n s  are no t  due to 
d i f ferences  in  p e r m e a b i l i t y  b e t w e e n  t h e  ec tode rm-meso-  
d e r m  a n d  e n d o d e r m  cells. The  d i f fe rent ia l  i n h i b i t i o n  of 
p ro t e in  syn thes i s  in  r e l a t ion  to  a s imi la r  level  of i n h i b i t i o n  
of R N A  syn thes i s  also argues  aga ins t  p e r m e a b i l i t y  as t h e  
cause  of t he  obse rved  resu l t s  in  t he  two regions.  

Results and discussion. T he  re l a t ive  pe r cen t  r educ t ions  
of IRNA a n d  p r o t e i n  syn thes i s  b y  a c t i n o m y c i n  D are 
g iven  in t h e  Table .  A t  t he  g a s t r u l a  s tage  t he  r educ t i on  
in p r o t e i n  syn thes i s  is s imi la r  to  t h e  r educ t i on  of R N A  
syn thes i s  for t he  dorsa l  e c t o d e r m - m e s o d e r m  and  endo-  
d e r m  regions.  B y  t h e  neu r u l a  a n d  t a i l b u d  s tages  t he  lower 
ra t ios  of i n h i b i t i o n  of p r o t e i n  s y n t h e s i s / i n h i b i t i o n  of R N A  
syn thes i s  i nd i ca t e  p r o t e i n  syn thes i s  is less a f fec ted  b y  
a c t i n o m y c i n  D t h a n  is R N A  synthes is .  W i t h  s imi la r  levels 
of i n h i b i t i o n  of R N A  syn thes i s  for t he  e c t o d e r m - m e s o d e r m  
a n d  e n d o d e r m  regions  of neu ru l ae  and  t a i l b u d s  t he re  is 
less r e d u c t i o n  of p r o t e i n  syn thes i s  for t he  neu ru l a  neu ra l  
p l a t e -do r sa l  m e s o d e r m  regions  a n d  dorsa l  ax ia l  ec tode rm-  
m e s o d e r m  of t a i l b u d s  t h a n  for  t h e  e n d o d e r m  regions  
(Table).  

I t  m i g h t  be  a rgued  t h a t  t he  e s t i m a t i o n  of R N A  syn- 
thes i s  does  n o t  d i s t i ngu i sh  be t w een  i n c o r p o r a t i o n  oi  
labeled  u r id ine  due  to  syn thes i s  a n d  t h a t  a t t r i b u t a b l e  to  
t e r m i n a l - l a b e l i n g  of t r a n s f e r - R N A .  However ,  sucrose 
dens i t y  g r a d i e n t  c en t r i f uga t i on  e x p e r i m e n t s  w i t h  labeled  
R N A  iso la ted  f rom t he  e c t o d e r m - m e s o d e r m  a n d  endo-  
d e r m  regions  of e m b r y o s  of Rana pipiens clear ly  show 
the  m a j o r i t y  of labe led  R N A  to be  in t he  h igh  molecu la r  
we igh t  f r ac t i on  11. F u r t h e r m o r e ,  in  Xenopus gas t ru t ae  
t r a n s f e r - R N A  c o u n t s  r e p r e s e n t  on ly  29% of t h e  com- 
b i n e d  t r a n s f e r  and  h igh  molecu la r  we igh t  R N A  coun t s  
and  on ly  3.5% of t h e  H3-ur id ine  is c o n v e r t e d  to  H 3- 
cy t id ine  12. 

I t  has  been  shown  t h a t  ha l f  of t he  D - R N A  syn thes ized  
d u r i n g  oogenesis  in  Xenopus is los t  b y  ear ly  gas t ru la t ion ,  
b u t  mos t  of i t  is t r a n s l a t e d  before be ing  los t  ~a. I t  is 
un l ike ly  t h a t  th i s  D - R N A  c o n t r i b u t e s  to  t he  d i f fe ren t ia l  
effect  of a c t i n o m y c i n  D on p ro t e in  syn thes i s  of t h e  
e c t o d e r m - m e s o d e r m  a n d  e n d o d e r m  ceils a t  t he  neu ru l a  
and  t a i l b u d  stages.  I f  m a t e r n a l  D - R N A  syn thes i zed  

d u r i n g  oogenesis  were involved ,  one would  expec t  to  see 
a d i f fe ren t ia l  effect  of a c t i n o m y c i n  D on t h e  p ro t e in  
syn thes i s  of the  e c t o d e r m - m e s o d e r m  and  e n d o d e r m  ceils 
of ear ly  gas t ru lae .  

A p laus ib le  e x p l a n a t i o n  for these  resul t s . i s  t h a t  a t  t he  
gas t ru l a  stage,  w h e n  levels of R N A  a n d  p r o t e i n  syn thes i s  
are qu i te  low 5, t he  R N A  syn thes i s  i n h i b i t e d  b y  ac t ino-  
m y c i n  D is i nd i spensab le  for  p r o t e i n  synthes is .  Hence ,  
t he  i n h i b i t i o n  of p ro t e in  syn thes i s  is p r o p o r t i o n a l  to  the  
i nh ib i t i on  of R N A  synthes is .  Th i s  m a y  be because  D - R N A  
syn thes i s  is j u s t  b e g i n n i n g  14. B y  t he  neu ru l a  and  t a i l b u d  
s tages  more  of t h e  D - R N A  has  been  conserved  in t h e  
c y t o p l a s m  a n d  th i s  accoun t s  for the  r educed  effect  of 
a c t i n o m y c i n  D on p ro t e in  synthes is .  The  fac t  t h a t  in  
r e l a t ion  to t h e  same  level  of i n h i b i t i o n  oI R N A  synthes i s ,  
t he re  is less i n h i b i t i o n  of p ro t e in  syn thes i s  in  t he  neu ru l a  
neura l  p l a t e -dorsa l  m e s o d e r m  a n d  t he  dorsa l  ax ia l  regions  
of t a i l b u d s  t h a n  in t he  be l ly  e n d o d e r m  cells, suggests  a 
g rea te r  conse rva t ion  of D - R N A  in t h e  dorsa l  ec toderm-  
m e s o d e r m  cells. One poss ib i l i ty  is t h a t  t he  presence  of 
fewer r ibosomes  in t he  e n d o d e r m  cells6 m a y  accoun t  for 
t h e  f o r m a t i o n  of fewer po lysomes  a n d  t h e  g rea t e r  inh ib i -  
t i on  of p ro t e in  syn thes i s  in  these  ceils. 

Rdsumd. A u x  s tades  neu ru l a  et  bou rgeon  cauda l  du  
d 6 v e l o p p e m e n t  e m b r y o n n a i r e  de Rana pipiens, t ra i t6e  
l ' a c t i n o m y c i n e  D, la r6duc t ion  de la syn th6se  de p ro t6 ine  
est  p r o p o r t i o n e l l e m e n t  mo ind re  que  celle du  RNA.  A u x  
n i v e a u x  semblab le s  de l ' i n h i b i t i o n  de la syn th6se  du 
RNA,  Ia syn th6se  de pro t6 ine  a d iminu6  plus  f o r t e m e n t  
dans  la r6gion de l ' e n d o d e r m e  que dans  les cellules de 
l ' e c tode rme-m6sode rme  dorsaux ,  aux  s tades  e m b r y o n -  
na i res  m e n t i o n n 6 s  plus  hau t .  Les donn6es  sugg6ren t  que  
le D - R N A  se conserve  m i e u x  dans  le cy top l a sme  des 
cellules de l ' e c tode rme-m6sode rme  dorseaux  que  dans  
celui des cellules de l ' endode rme .  
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