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period.  The cells affected could be those  which were a t  the  
S-stage at  the  t ime  of t r e a t m e n t .  

The up take  of D N A  precursor ,  H3-thymidine,  measured  
in t e rms  of n u m b e r  of si lver grain format ion,  is suggest ive 
t h a t  a t  a comparab le  concen t ra t ion  NMU is more  effective 
in inhibi t ing D N A  syn thes i s  (Table I I I ) .  I t  is also ev ident  

Table III. Pattern of incorporation 

Treatment No. of No. of Mean No. of Labelling 
slides cells silver grains as % 

per nucleus �9 of con trol 

Control 4 65 32.06 100 
(Ha-thymidine in 
distilled water) 
MNG 0.1% 2 25 12.28 38.3 
MNG 0.2% 4 50 7.66 23.8 
NMU 0.2% 4 70 5.60 17.4 

Mean calculated after deduction of background incorporation. 

t h a t  DNA synthes is  when  compared  to normal  control  is 
s ignif icant ly  reduced t h o u g h  not  comple te ly  inhibi ted.  

The major  por t ion  of the  ch romosomal  damage  and the  
reduct ion  in mi to t ic  act ivi t ies  are p resen t  in those  cells 
which  were a t  syn the t i c  s tage of D N A  repl icat ion at  t he  
t ime  of t r e a t m e n t .  DNA is considered to  be the  mos t  sensi- 
t ive  mater ia l  to  a lkylat ion wi th in  t he  cell and a p r imary  
si te  for a lkyla t ion  8,9. Chromosomal  aber ra t ions  observed 
in t he  cells belonging to  G2 s tage could be independen t  of 
D N A  synthes is  or, a l te rna t ive ly ,  D N A  here is quan t i t a -  
t ive ly  or qua l i ta t ive ly  di f ferent  I~ The effect of these 
chemicals  appears  to  be similar  to  t h a t  of ionizing radia-  
t ion.  Their  abi l i ty  to  induce ch romosomal  changes  could 
pa r t l y  be due  to the i r  capac i ty  to  a l ter  the  s ta te  and pro- 
per t ies  of DNA, bu t  still the  exac t  mechan i sm by  which 
the  aber ra t ions  are induced is no t  clearly unders tood  11. 

Zusammen/assung .  Mit N i t r o s e m e t h y l u r e t h a n  und 
Ni t roseguanid in  behande l t e  ke imende  Gers tensamen  
zeigten eine auffal lend geringere Mitoseaktivi tAt,  chromo-  
somale  Abweichungen,  n ich tve rz6ger te  Ef fek te  und Ab- 
n a h m e  der  DNA-Syn these .  Die chromosomale  Sch~tdigung 
scheint  v o n d e r  D N S - S y n t h e s e  unabhgtngig zu sein. 
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Metaphase showing chromosomal aberrations after 2 h of recovery. 
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Basic  Prote ins  of M o u s e  Ova and Blas tocys t s  

We have  u n d e r t a k e n  a cy tochemica l  s tudy  of nuclear  
and  cy toplasmic  basic p ro te ins  associated wi th  nucleic 
acids on early mouse  embryos ,  because several  lines of 
evidence po in t  to the  precocious beginning of gene ac t iv i ty  
in th is  species 1, 2. 

Tubal  and uter ine  embryos  were ob ta ined  f rom random-  
bred,  no t  superovula ted ,  a lbino mice. The alkaline fast-  
green procedure3 was s t anda rd i zed  for whole ova by  t ry-  
ing var ia t ions  of each step.  The op t imal  condi t ions  are: 
f ixa t ion  in 10% neut ra l  formal in  for 120 min ;  10 min  
r insing in H20;  30 min  ex t rac t ion  in 5% TCA at  90~ 
r insing in 70% e thanol  for 30 rain; r insing in H20;  s ta in-  
ing in 0.1% fas t -green F C F  (Nat ional  Allied) a t  p H  8.2 
for 60 min ;  d e h y d r a t i o n  and  mount ing .  The nucleic acid 
ex t rac t ion  is o m i t t e d  in the  controls.  

This  procedure  revealed basic proteins ,  which mus t  be 
l inked to nucleic acids, since they  do no t  s ta in  when  these 
are no t  ex t rac ted .  The cy toplasmic  s ta in ing decreased 
f rom the  1- to  4-cell embryos ,  and the rea f t e r  the  process 
cont inued  a t  a d imin ish ing  rate.  W h e n  the  nucleic acids 
were ex t r ac t ed  with r ibonuclease 4 (Mann Lab.), the  results  
were  s o mew h a t  inconclusive,  due to  t he  high ex t rac t ion  
observed  in t he  controls.  Bu t  af ter  deoxyr ibonuclease  
t r e a t m e n t  5 (Wor th ing ton  Lab.), the  cy top lasm remained  
as pale as in t he  controls,  thus  showing t h a t  it  is wi th  
R N A  t h a t  t he  basic cy toplasmic  p ro te ins  are associated. 

Our observa t ions  recall those  made  on the  oocytes  of 
some mar ine  inve r t eb ra tes  e-9 and  in the  early embryo  of 
t he  sea-urchin 10,11, though,  in the  la t ter ,  the  cy toplasmic  
basic pro te ins  increase af ter  fer t i l izat ion up to  the  late 
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b l a s t u l a  a n d  l a t e r  d i s a p p e a r .  If ,  a s  in  o t h e r  m a t e r i a l s ,  t h e  
c y t o p l a s m i c  b a s i c  p r o t e i n s  a r e  r i b o s o m a l  ~2, t h e  d i m i n u -  
t i o n  we  o b s e r v e d  m i g h t  be  r e l a t e d  t o  t h e  b e g i n n i n g  of  
g e n e t i c  t r a n s l a t i o n .  

T h e  n u c l e i  of  1- a n d  2-cell  e m b r y o s  b o u n d  as  m u c h  
s t a i n  as  t h e  c y t o p l a s m ,  a n d  f r o m  t h e  4-cel l  s t a g e  o n w a r d s ,  
t h e  n u c l e a r  s t a i n i n g  i n c r e a s e d  wh i l e  t h e  c y t o p l a s m i c  s t a i n -  
i n g  d c r e a s e d .  

' L y s i n e - r i c h '  a n d  ' a r g i n i n e - r i c h '  b a s i c  p r o t e i n s  w e re  
d i f f e r e n t i a t e d  b y  t r e a t i n g  t h e  ova ,  a f t e r  T C A  e x t r a c t i o n ,  
w i t h  a c e t i c  a n h y d r i d e  for  3 h in  a m i c r o c h a m b e r  13 b e f o r e  
s t a i n i n g  w i t h  a l k a l i n e  f a s t - g r e e n .  S ince  a c e t y l a t i o n  i n h i -  
b i t s  t h e  b a s i c i t y  d u e  to  l y s ine ,  o n l y  t h e  ' a r g i n i n e - r i c h '  
b a s i c  p r o t e i n  s t a i n s  a f t e r  t h i s  t r e a t m e n t  a. 

E a r l i e r  t h a n  t h e  4-cell  s t a g e ,  t h e  e m b r y o s  s t a i n e d  s i m i -  
l a r ly ,  w h e t h e r  a c e t v l a t e d  or  n o t ;  a f t e r  t h e  4-cell  s t a g e  t h e  
a c e t y l a t e d  m a t e r i a l  s t a i n e d  g r a d u a l l y  less,  w h i c h  m e a n s  
a r e l a t i v e  i n c r e a s e  in  l y s ine .  T h i s  s u g g e s t s  a r e g u l a t i o n  of 
g e n e t i c  t r a n s c r i p t i o n ,  t h o u g h  t h e  r e l a t i o n  of h i s t o n e  k i n d  
t o  c h r o m a t i n  a c t i v i t y  is n o t  y e t  c lea r  14. 

D i f f e r e n t i a t i n g  b y  a c e t y l a t i o n ,  we  e x p e c t e d  to  w i t n e s s  
t h e  h i s t o n e  t r a n s i t i o n  t h a t  r e v e r s e s  t h e  p r o c e s s  w h i c h  
o c c u r s  in  spe rmatogenes i s~- ,~5 ;  b u t  t h e  p r o n u c l e i  a p p e a r  
e q u a l l y  f a i n t l y  co lou red ,  a c e t y l a t e d  or  no t ,  a s  if t h e y  
c a r r i e d  t h e  s a m e  k i n d  o f  h i s t o n e ,  d i l u t e d  in  t h e i r  l a rge  
v o l u m e .  W e  c a n n o t  a r g u e  for  o r  a g a i n s t  t h e  m a s k i n g  of  
p r o n u c l e a r  h i s t o n e s  16 o n  t h e  b a s i s  of  t h e  S a k a g u c h i  t e s t ,  
s i nce  in  o u r  h a n d s  i t  s h o w s  t h a t  t h e  nuc l e i  s t a i n  s t r o n g e r  
t h a n  t h e  c y t o p l a s m  o n l y  for  a whi le ,  d u r i n g  t h e  p r o c e s s  of  
f a d i n g .  

I n  c o n c l u s i o n ,  o u r  f i n d i n g s  s u p p o r t  t h e  a s s u m p t i o n  t h a t  
t h e  c h a n g e s  in  n u c l e a r  a n d  c y t o p l a s m i c  b a s i c  p r o t e i n s  
a s s o c i a t e d  w i t h  nuc l e i c  ac ids ,  a re  r e l a t e d  to  t h e  b e g i n n i n g  
of  g e n e t i c  a c t i v i t v  ~7. 

Zusamn*en/assum:. Mit  e i n e r  spez i e l l en  F / i r b e t e c h n i k  
a u f  b a s i s c h e  P r o t e i n e  w i r d  geze ig t ,  d a s s  d ie  l n t e n s i t g t  u n d  
d a m i t  a u c h  d ie  Q n a n t i t ~ i t  de r  b a s i s c h e n  P r o t e i n e  b e i m  
{ } b e r g a n g  v o m  4 - Z e l l - S t a d i u m  z u m  8 - Z e l l - S t a d i u m  im  
C y t o p l a s m a  s t a r k  z u n i m m t .  D a r a u s  w i rd  de r  S c h l u s s  ge-  
zogen ,  d a s s  e r s t  zu  d i e s e m  Z e i t p u n k t  d ie  g e n e t i s c h e  In -  
f o r m a t i o n  ftir  d ie  P r o t e i n s y n t h e s e  w i r k s a m  wi rd .  
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The microphotographs do not reveal the overall staining concentra- 
tion, due to the automatic correction of the exposure meter. 

1. Pronuelear stage. 

2. 2-cell stage. 
3. 4-cell stage. 

4. Early morula. 
5. Early morula, acetylated. 
6. Early blastoeyst. 

The microphotographs do riot reveal the overall staining concentra- 
tion, due to the automatic correction of the exposure meter. 1. Pro- 
nuclear stage. 2. 2-cell stage. 3. 4-cell ~tage. 4. Early morula. 
5. Early morula, aeetylated. 6. Early blastoeyst. 
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