
[15. XII. 1954] Kurze Mitteilungen - Brief Reports 499 

Summary  

Addi t ion  of a t i n y  c rys ta l  of boric  acid to  a drop  of 
buffered  wa te r  con ta in ing  male  and  female  gametes  of 
Euallomyces ]avanicus comple t e ly  inhibi ts  copu la t ion  in 
th is  w a t e r  mold.  

Pu re  g a m e t o p h y t i c  g rowth  can  thus  be secured  by  
add i t ion  of 1/15,000 boric  acid to  the  s t a rch -yeas t  
e x t r a c t  med ium.  

The Experimental Induction of Pseudogamy 
in Early Mouse Embryos 

Pre- fe r t i l i sa t ion  t r e a t m e n t s  which  e l imina te  t he  spe rm 
or t he  egg ch romosomes  h a v e  long been known  to  
p roduce  gynogene t i c  or  and rogene t i c  d e v e l o p m e n t  
r e spec t ive ly  in A m p h i b i a n  e m b r y o s  1. T r e a t m e n t  of t he  
spe rm is of two  k inds :  by  i r rad ia t ion  1 using rad ium,  
u l t ra -v io le t ,  or X - r a y s ;  or by  chemicals2, e.g. t r ypa f l av ine  
and  to lu id ine  blue s. F e w  a t t e m p t s  to r ep roduce  the  
A m p h i b i a n  resul ts  in t he  M a m m a l i a  have  as y e t  been  
made .  U l t r a - v i o l e t  i r r ad ia t ion  of r abb i t  spe rm by  
PINCUS and  ENZMANN 4 and  by  BEATTY and  SELMAN 
(unpublished) ,  and  X- i r r ad ia t ion  of s imi lar  ma te r i a l  by  
AMOROSO and  PARKES 5, seve re ly  af fec ted  fe r t i l i sa t ion  
and  ear ly  c leavage.  B o t h  PINcUS and  ENZMANN ~ and  
AMOROSO and  PARKES 5 infer red  t h e  induc t ion  of gyno-  
genesis  f rom the i r  h is to logica l  e x a m i n a t i o n  of t h e  fer t i -  
l ized eggs. I n  addi t ion ,  hap lo id  b las tocys ts  are known to  
occur  in t he  mouse  bo th  spon t aneous ly  in s tocks  g iv ing  a 
h igh  inc idence  of he te rop lo id  (chiefly tr iploid) embryos  s, 
and  also fol lowing colchicine t r e a t m e n t  a t  fe r t i l i sa t ion  
des igned to  induce  t r ip lo ids  ~. 

E x p e r i m e n t s  h a v e  been  car r ied  ou t  using the  mouse  
(Mus musculus) to  inves t iga te  fu r the r  t he  possibi l i t ies  of 
causing hap lo id  gynogene t i c  d e v e l o p m e n t  in a m a m m a l .  
T r e a t m e n t  of t h e  mouse  spe rm was  m a d e  on t h e  l ines 
p rev ious ly  successful  in t he  Amphib iaS :  t w o  be ing  
chemica l  t r e a t m e n t s  using t r y p a f l a v i n e  and  to lu id ine  
blue,  and  two  i r rad ia t ions  by  u l t r a -v io le t  or  X- rays .  
Three  and  a half  days  a f te r  ar t i f ic ial  i n semina t ion  wi th  
t r e a t ed  sperm,  t he  deve lop ing  embryos  and the  un- 
fer t i l i sed eggs were washed  f rom the  u te rus  of t he  in- 
s e m i n a t e d  females .  The  e m b r y o s  were  squashed  and  
s ta ined ,  and  c h r o m o s o m e  coun t s  m a d e  (to an  accu racy  
of ± 5 %  of t he  t o t a l  ch romosomes)  on the  mi to t i c  
figures found.  T y p i c a l l y  t he  u n t r e a t e d  mouse  e m b r y o  is 
a b las tocys t  a t  th ree  and  a half  days  d e v e l o p m e n t .  

I r r a d i a t i o n  of the  spe rm by  u l t r a -v io l e t  or X- rays  
p roduced  a series of a b n o r m a l  embryos .  Th ree  cr i te r ia  
were  used to  j udge  these  embryos  : t he i r  s tage  of deve lop-  
m e n t  as shown by  the i r  nuc lea r  number ,  the i r  ch romo-  
some count ,  and  the i r  cy to log ica l  appearance .  W i t h  
bo th  i r rad ia t ions  nuc lea r  n u m b e r  was inverse ly  cor- 
re la ted  wi th  dosage up to  t h e  h ighes t  used (1.6 Jou les  
per  cm * be tween  w a v e l e n g t h s  2100-3200 A °, and  
50,000r r e spec t ive ly  on the  surface  of t he  spe rm suspen-  
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sion), t h o u g h  t h e  X- rays  gave  a more  un i fo rm effect  t h a n  
the  u l t ra -v io le t .  The  h igh  dosages res t r i c t ed  deve lop-  
m e n t  to  t he  first  c leavage  divis ion.  Chromosomal ly ,  t he  
X-rays  p roduced  a series of embryos  which  showed  a 
g radua l  r educ t ion  f rom t h e  diploid  (i.e. 40) to  t h e  
haplo id  c o m p l e m e n t  wi th  increas ing  dosage,  th is  reduc-  
t ion be ing  p r o b a b l y  the  resul t  of  an increas ing inac t iva -  
t ion of t he  spe rm c h r o m o s o m e s  by  the  X-rays .  The  u l t ra-  
violet ,  on the  o the r  hand,  p roduced  two  d i f ferent  kinds 
of d e v e l o p m e n t  over  a wide range  of dosages,  one be ing  
diploid or  near -d ip lo id  and  the  o the r  hap lo id  or  near -  
haplo id  ; a resu l t  which  sugges ted  an  a l l -or-none response  
to t h e  u l t r a -v io l e t  by  the  spe rm ch roma t in .  Most  of t he  
near-dip lo ids  were  hypo-d ip lo id  by  a few chromosomes .  
Cytological ly ,  in add i t ion  to a p p a r e n t l y  no rma l  nuclei ,  
m a n y  embryos  con ta ined  v e r y  smal l  nuclei  which,  to-  
ge ther  wi th  ev idence  o f c o n t r a c t e d a n d  t agg ingch roma t id s ,  
ind ica ted  mi to t i c  i r regular i t ies  dur ing  d e v e l o p m e n t .  
These  cy to logica l  defects  were p robab ly  the  resu l t  of 
d a m a g e  to the  divis ion cent re  or  c h r o m o s o m e s  of the  
spe rm by  the  i r radia t ions ,  and  m a y  be the  cause of the  
hypo-d ip lo id  e m b r y o s  ob t a ined  f rom the  u l t ra -v io le t .  

T r y p a f l a v i n e  t r e a t m e n t  of t he  spe rm a t  f i rs t  sugges ted  
a HERTWIG effect  1, for a t  a c o n c e n t r a t i o n  of 1/10,000 one 
hap lo id  b las tocys t  and one t r ip lo id  e m b r y o  were  ob- 
t a ined  a m o n g  severa l  diploids.  B u t  t he  haploid,  t a k e n  
f rom a female  poss ibly  he te rozygous  for t he  s i lver  factor ,  
cou ld  h a v e  been  of s p o n t a n e o u s  origin s . W i t h  b o t h  
t r y p a f l a v i n e  and  to lu id ine  b lue  two  d i s t inc t  k inds  of 
d e v e l o p m e n t  were  induced ;  one  k ind  was s imi la r  to  
cont ro ls  in t he  s tage  of d e v e l o p m e n t  reached,  the  o the r  
was h igh ly  re tarded .  All the  classif iable no rma l  e m b r y o s  
were  diploid wi th  the  excep t ion  of the  hap lo id  and 
t r ip lo id  m e n t i o n e d  prev ious ly .  

The  hap lo id  and  nea r -hap lo id  e m b r y o s  ob ta ined  f rom 
the  i r rad ia t ions  were p r e s u m a b l y  gynogene t i c  in origin.  
All had  low cell  number s  when  c o m p a r e d  to controls ,  
and  were  deve lop ing  wi th  diff icul ty .  The  r e t a rded  
e m b r y o s  f rom the  chemica l  series were s imi lar  to  those  
p roduced  by  t h e  high i r rad ia t ion  dosages and  by  ana logy  
wi th  t h e m  are  p r o b a b l y  also gynogene t i c .  I t  is e v i d e n t  
t h a t  hap lo id  gynogene t i c  d e v e l o p m e n t  in the  mouse  
p roduced  by  these  t r e a t m e n t s  is q u a l i t a t i v e l y  d i f ferent  
f rom t h a t  induced  in t he  A m p h i b i a  3 where  gynogones  
of ten  deve lop  to  m e t a m o r p h o s i s ;  and  as t he  resul ts  g iven  
here  are  c losely  c o m p a r a b l e  to  t he  p rev ious  resul ts  f rom 
the  r abb i t  4, it appears  t h a t  hap lo id  gynogenes is  in t he  
M a m m a l i a  is h igh ly  a b n o r m a l  and p robab ly  conf ined  to  
the  ear ly  c leavage  stages.  

In  con t r a s t  to t he  r e t a rded  appea rance  of the  haplo ids  
ob t a ined  f rom the  i r rad ia t ion  series, t he  single hap lo id  
b las tocys t  o b t a i n e d  f rom t h e  t r y p a f l a v i n e  t r e a t m e n t ,  t h e  
haplo ids  ob t a ined  f rom the  colchic ine  t r e a t m e n t  ~, and  
the  spon taneous  haploids  6 all appea red  h e a l t h y  and  had  
cell number s  closely compa rab l e  to  the i r  diploid sibs. The  
con t r a s t  be tween  the  two  types  of hap lo id  is e v e n  more  
m a r k e d  when  t h e  o the r  classes of he te rop lo id  e m b r y o s  
a c c o m p a n y i n g  t h e  haplo ids  are  e x a m i n e d .  T h e  t r y p a -  
f lavine,  colchicine,  and spon taneous  haploids  occur  of ten  
wi th  t r iploids ,  whereas  no t r ip lo ids  occur  in the  i r radia-  
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t i o n  series.  Th i s  d u a l i t y  can  be reso lv¢d  if, b y  an  effect  
o n  t h e  m a t u r a t i o n  sp indle ,  t he  h¢a l t L y  ~ap te ids  are  
a n d r o g c n e t i c ,  a n d  h a v e  ar i sen  t h r o u g h  t he  whole  of t h e  
f ema le  c h r o m o s o m e  c o m p k m c n t  e n t e r i n g  t he  second  
po l a r  b o d y  a t  fe r t i l i za t ion ,  l eav ing  on ly  t h e  s p e r m  
nuc l eus  w i t h i n  t h e  egg. A s imi l a r  mass  r e t e n t i o n  of al l  
t h e  m a t e r n a l  c h r o m o s o m e s  in t he  egg is t h e  m o s t  l ike ly  
cause  of t r i p lo id  d e v e l o p m e n t ,  c o n s e q u e n t l y  t h e  r e l a t i o n  
b e t w e e n  t h e  t r y p a f l a v i n e ,  colchic ine ,  a n d  s p o n t a n e o u s  
h a p l o i d s  a n d  t r ip lo ids  can  be  e x p l a i n e d  b y  t h e s e  me-  
c h a n i s m s .  I f  t h i s  h y p o t h e s i s  is cor rec t ,  t h e  h a p l o i d  
a n d r o g e n e t i c  d e v e l o p m e n t  of m o u s e  e m b r y o s  is more  
successful  t h a n ,  a n d  is more  s imi l a r  to  i t s  c o u n t e r p a r t  in  
t h e  A m p h i b i a ~  t h a n  is t he  h a p l o i d  g y n o g e n e t i c  deve lop-  
m e n t  o b t a i n e d  b y  t h e  i r r ad i a t i ons .  

These  r e su l t s  will  be  g iven  e l sewhere  in de ta i l .  
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Zusammen/assung 

N a c h  B e h a n d l u n g  v o n  M/~usesperma m i t  u l t r a v i o -  
l e t t e m  L i c h t  oder  R 6 n t g e n s t r a h l e n  w u r d e n  be i  v ie len  
d r e i e i n h a l b  Tage  a l t e n  E m b r y o n e n  yon  de r  N o r m  ab-  
we i chende  C h r o m o s o m e n s A t z e  g e f u n d e n .  V e r s c h i e d e n e  
waren  hap lo id  oder  n a h e z u  h a p l o i d ;  diese v e r m u t l i c h  
d u r c h  G y n o g e n e s e  e n t s t a n d e n e n  E m b r y o n e n  w a r e n  
gew6hn l i ch  in i h r e r  E n t w i c k l u n g  zu r / i ckgeb l i eben .  Be-  
h a n d l u n g  de r  S p e r m a t o z o e n  m i t  T r y p a f l a v i n  ode r  Tolui -  
d i n b l a u  f i ih r te  zu Ahnlich v e r z 6 g e r t e r  E n t w i c k l u n g ,  a b e r  
o h n e  k la r  b e o b a c h t b a r e  A b n o r m a l i t X t e n  des  C h r o m o -  
s o m e n s a t z e s .  E s  wi rd  e ine  T h e o r i e  de r  g y n o g e n e t i s c h e n  
u n d  a n d r o g e n e t i s c h e n  E n t w i e k l u n g  yon  M a u s e m b r y o n e n  
aufges te l l t ,  u n d  u n d  m i t  ~ h n l i c h e n  E n t w i c k l u n g s t y p e n  
bei  A m p h i b i e n  ve rg l i chen .  

1 G. FANKHAUSER, Quart. Rev. Biol. ZO, 20 (1945). 

Action d e  l a  ribonucl6ase  sur  les ce l lu les  d u  

carc inome  d'Ehrl ich 

On sa i t  que ,  d ' ap r~s  l ' h y p o t h ~ s e  de BRACHET 1, les 
ac ides  r i bonuc l6 iques  j o u e r a i e n t  u n  r61e i m p o r t a n t  d a n s  
la  s y n t h ~ s e  des p ro t6 ines ,  la  d iv i s ion  cel lu la i re  e t  le 
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 .  Ce t t e  h y p o t h ~ s e  nous  a 
c o n d u i t  A r e c h e r c h e r  si la  r i bonucMase  - e n z y m e  sp$ci- 
f ique  de ces ac ides  n u c l 6 i q u e s -  exerce  u n e  a c t i o n  su r  la  
d iv i s ion  des cellules.  Au cours  d ' u n e  s6rie d ' exp6 r i ences  
p o r t a n t  su r  des  ceufs d ' A m p h i b i e n s  en  vole  de s e g m e n t a -  
t ion ,  nous  a v o n s  m o n t r 6  ~ que  la  r i b o n u c M a s e  r6du i t e  ~ 
e s t  seule  a c t i v e  sur  l ' e m b r y o g 6 n ~ s e ;  la  r i bonuc l6ase  
oxyd~e  ~ au  c o n t r a i r e  es t  a b s o l u m e n t  sans  ac t ion .  R a p p e -  
lons  que ,  darts  ces exp6r iences ,  des  so lu t i ons  e x t r ~ m e m e n t  

di lu6cs de r ibonuc l6ase  r6du i t e  a r r S t e n t  la s e g m e n t a t i o n ,  
t o u t  en  m o d i f i a n t  p r o f o n d 6 m e n t  les p h o s p h o r y l a t i o n s  
o x y d a t i v e s  des  o r g a n i s m e s  t r a i t 6 s  1. L ' e n z y m e  se r6v~le 
done  ~tre  un agent antimitotique e x t r ~ m e m e n t  pu i s san t .  

Des  r 6 s u l t a t s  o b t e n u s  depuis ,  ~ l ' a ide  de p r e p a r a t i o n s  
de r i bonuc l6ase  m a r q u 6 e  p a r  de  l ' iode  13t3, d 6 m o n t r e n t  
que  les deux [ormes (oxyd6e  ou r6du i te )  de l'enzyme 
dit/usent aisdment ~ travers les membranes cellulaires des 
ceu/s de Batraciens. 

Cos r 6 s u l t a t s  p e r m e t t a i c n t  d ' c s p 6 r c r  quc  l ' o n  puisse,  
l ' a ide  de r i bonuc I6ase  r6dui te ,  a t t e i n d r e  e f f i c a c c m e n t  

le m 6 t a b o l i s m e  des cel lules  canc6rcuses  e t  agi r  sur  l cur  
m u l t i p l i c a t i o n .  

Darts  une  p r e m i e r e  s6rie d ' exp6 r i ences ,  nous  a v o n s  
6 tudi6  F a c t i o n  de la  r i bonuc l6ase  sur  des  cel lules  ca rc ino-  
m a t e u s e s  s m a i n t e n u e s  in vitro. L ' a c t i o n  de  l ' e n z y m e  sur  
le m 6 t a b o l i s m e  de  ces cel lules  a ~t6 su iv ie .  I1 r e s so r t  
c l a i r e m e n t  de ces expe r i ence s  que  la  r ibonuc l~ase  p~n~t re  
d a n s  les cel lules  e t  qu ' e l l e  ag i t  r a p i d e m e n t  sur  l ' ac ide  
r i bonuc l6 ique  qu ' e l l e s  c o n t i e n n e n t .  

Les  r 6 s u l t a t s  o b t e n u s  m o n t r e n t  que  le t r a i t e m e n t  des 
cel lules  p a r  la  r i bonuc l6ase  ne  modi f i e  pas  l eu r  t e n e u r  en  
p r o t 6 i n e s ;  ma i s  qu ' c l l e  aba i s se  c o n s i d 6 r a b l e m e n t  leur  
r e s p i r a t i o n .  

E n  ce qu i  c o n c e r n e  l ' ac ide  r i b o n u c l 6 i q u e  i n t r a -  e t  
ex t ra -ce l lu la i r e ,  on  obse rve  les p h 6 n o m ~ n e s  s u i v a n t s  en  
p r6sence  de  r i bonuc l6ase  r6du i t e  p a r  r a p p o r t  ~ des 
t 6 m o i n s  t r a i t 6 s  p a r  de  Ia r i b o n u c l 6 a s e  oxyd6e  : 

1 ° Au cours  d ' u n e  p r e m i e r e  p h a s e  de Fac t ion ,  il se 
p r o d u i t  une synth~se importante d ' A . R . N ,  i n t r ace l l u l a i r e  
e t  u n e  a u g m e n t a t i o n  de  la  t e n e u r  en  nuc l6o t ides  l ibres.  
P a r a l l ~ l e m e n t ,  la  t e n e u r  en  nuc l6o t ides  l ibres  du  mi l ieu  
ex t r ace l l u l a i r e  ( l iquide d ' a sc i t e )  d i m i n u e  r a p i d e m e n t  et  
d a n s  les m ~ m e s  p r o p o r t i o n s .  

2 ° L a  seconde  p h a s e  cons i s te  en  u n e  dggradation rapide 
de l ' ac ide  r i b o n u c l 6 i q u e  i n t r a c e l l u l a i r e  t a n d i s  que  la  te -  
n e u r  e n  nuc l6o t ides  l ibres  r e s t e  t r6s  ~lev6e. D a n s  le mil ieu 
ex t r ace t lu l a i r e ,  on  v o l t  r ~ a p p a r a i t r e  des  nuc t6o t ides  
l ib res ;  l eu r  c o n c e n t r a t i o n  a u g m e n t e  au  cours  du  t e m p s .  

On  p e u t  conc lu re  de ces fa i t s  que  la  r ibonuc l6ase  
r~du i t e  ag i t  e n  p r o v o q u a n t ,  d a n s  la  celIule v i v a n t e ,  une  
s y n t h 6 s e  i m p o r t a n t e  d ' a c i d e  r i b o n u c l 6 i q u e  e t  une  aug-  
m e n t a t i o n  de la  t e n e u r  en  nucMot ides  l ibres  a u x  d6pens  
du  mi l i eu  ex t6 r i eu r .  I1 e s t  v r a i s e m b l a b l e  que  ce t t e  
s y n t h ~ s e  d ' A . R . N ,  e t  c e t t e  a c c u m u l a t i o n  de nuc l~o t ides  
d 6 s ~ q u i l i b r e n t  c o n s i d 6 r a b l e m e n t  l ' e n s e m b l e  des  m~ta -  
bo l i smes  ce l lu la i res  (ce t te  a c t i o n  s e m b l e  d ' a i l l e u r s  6tre  
i r r6vers ib le ) .  L a  d ~ g r a d a t i o n  u t t~ r i eu re  de  I ' A . R . N .  i n t r a -  
ce l lu la i re  p e u t  s ' i n t e r p r 6 t e r  c o m m e  u n e  a c t i o n  nucl6a-  
s ique  b a n a l e  darts  u n  o r g a n i s m e  m o r t .  

R a p p e l o n s  que  F a c t i o n  de  la r i bonuc t6a se  c o m m e  c a t a -  
lyseur  de  la  s y n t h ~ s e  de I ' A . R . N .  v i e n t  d ' S t r e  d 6 m o n t r 6 e  
p a r  HEPPEL e t  WHITFELD~: ils o n t  obse rv6  une  syn th~se  
in vitro de p o l y n u c M o t i d e s  ~t p a r t i r  de nuc l~ot ides  
cycl iques ,  en  p r6sence  de r ibonuc l~ase .  

Les  f ro t t i s  des  cel lules  p r6 lev6es  ~ des  t e m p s  d ' i n c u b a -  
t i on  d i f f~ ren t s  p e r m e t t e n t ,  eux  aussi ,  de  r e t r o u v e r  
l ' 6 v o l u t i o n  des  p h 6 n o m ~ n e s  q u i  v i e n n e n t  d 'S t r e  d6cr i t s :  
ap rbs  c o l o r a t i o n  ~t I'UNNA, on vo i t  que  la  basoph i l i e  es t  
f o r t e m e n t  a l t6r6e  e t  q u ' a p r ~ s  u n  t e m p s  de l a t ence ,  elle 
d i s p a r a t t  p r e s q u e  e n t i ~ r e m e n t  du  c y t o p l a s m e .  Les  micro-  
p h o t o s  1 e t  2 d o n n e n t  u n  e x e m p l e  des  r 6 s u l t a t s  ob t enus .  
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