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p y c n o t i q u e  et  des cellules b loqu6es  en m 6 t a p h a s e  es t  
moths  i m p o r t a n t  que chez  les i nd iv idus  16thaux dans  les 
t i ssus  co r re spondan t s .  Au vo i s inage  des 6bauches  en  
r6gression, on obse rve  parfo is  de n o m b r e u x  polynucl4a i res  
sans  tou te fo i s  c o n s t a t e r  de p lages  de n6crose 6tendues.  

Discuss ion et conclusions. L 'as soc ia t ion  en  pa rab io se  
p e r m e t  la survie ,  le d 6 v e l o p p e m e n t  et  l ' 6 t ude  u l t6r ieure  
d ' e m b r y o n s  16thaux 6. Cet te  t e c h n i q u e  a 6t6 uti l is6e chez 
l 'Axo lo t l  p a r  HUMPHREY 2,a p o u r  t e n t e r  d ' a s su re r  la 
v iab i l i t6  d ' e m b r y o n s  po r t eu r s  de m u t a t i o n s  16thales. 
Cet a u t e u r  a pu  a ins i  m o n t r e r  que  l ' express ion  de la 
m u t a t i o n  <~v~> (caract6ris6e p a r  n n e  v a s o d i l a t a t i o n  g6n6- 
rale) es t  t o t a l e m e n t  masqu6e  grace ~ l ' a s soc ia t ion  en  
pa rab iose  s lo t s  que celle de la m u t a t i o n  ,r~} (caract6ris6e 
p a r  u n  r a l e n t i s s e m e n t  de la croissance g6n6rale e t  p a r  des 
16sions du  pron6phros)  n ' e s t  pas  modif i6e (plusJeurs mois  
aprbs  l 'op4ra t ion ,  les o rganes  de l ' i n d i v i d u  16thal son t  
en  cours  de d6g6n6rescence ).Les r6su l t a t s  que  nous  
p r6sen tons  m o n t r e n t  qu ' i l  en  v a  de m~me pou r  la m u t a t i o n  
d6~hal-mitotique~>. L ' expres s ion  de la m u t a t i o n  dans  
les assoc ia t ions  est  la m6me  que  chez les i nd iv idus  
16thaux l ibres  et  la r6gression progress ive  des t i ssus  
16thaux est  achev6e au  m o m e n t  oh  l ' a u t o b i o n t e  n o r m a l  se 
m6 tamorphose .  La  s i t u a t i o n  est  c o m p a r a b l e  en ce qui  
concerne  les greffes d ' 6 b a u c h e s  d 'o rganes .  

Nos exper iences  m o n t r e n t  que  la  m u t a t i o n  <d~thal- 
mitotique~> s ' e x p r i m e  d ' u n e  mani6re  a u t o n o m e  au  n i v e a u  
des o rganes  greff6s ou des pa rab ion t e s .  Cependan t ,  
l ' a ssoc ia t ion  avec  des e m b r y o n s  sains p e r m e t  la survie  de 

ce r t a ins  t i ssus  p e n d a n t  p lus ieurs  mois.  Ceci est  g opposer  
a u x  t r a v a u x  r6alis6s chez le Pleurod~le  sur  la m u t a t i o n  
(~ascite caudale,> 7 qui  ou t  m o n t r 6  que  non  s eu l emen t  
l ' a s soc ia t ion  en pa rab iose  ne  gu6r i t  pas  l ' e m b r y o n  16thal 
mats  encore  qu 'e l le  condu i t  g la m o r t  pr6coce du  couple  
form6. 

Le carac tgre  cel lnlaire  a u t o n o m e  de l ' express ion  de la 
m u t a t i o n  <d6thal-mitotique,> e t  la pr6sence d a n s  tous  les 
t i ssus  16thaux de n o m b r e u s e s  cellules b loqu4es  en  m6 ta -  
phase  nous  on t  condu i t  5, r eche rche r  une  anoma l i e  
6ventue l le  de l ' appare i l  m i t o t i q u e  (J. Microsc., ~ para i t re )  s. 

Summary .  The  a u t o n o m o u s  cel lular  express ion  of a 
recessive l e tha l  m u t a t i o n ,  lm ( '16thal -mi to t ique ' ) ,  i so la ted 
in t he  S a l a m a n d e r  Pleurodeles walllii  Michah.  is demon-  
s t r a t ed  b y  t he  way of p a r a b i o t i c  assoc ia t ions  and  he te ro-  
topic  grafts .  

P. GOUNON et  A. COLLI~NOT 

Laboratoire de Biologic animale 7 P C E M ,  
Universitd Par i s  V I ,  d, Place Juss ieu ,  
F - 7 5 2 3 0  Paris-Cedex 05 (France), et Centre de 
Recherches d ' I v r y  du C N R S  (France), le 21 mars 797d. 

L. C-ALLIEN, C. r. Soc. Biol., Paris 151, 1085 (1957). 
7 A. JAYLET, J. C. BEETSCHEN et P. DEPARIS, C. r. Aead. Set., Paris 

271,233 (1970). 
s p. GOU~ON et A. COLLENOT, J. Mierosc, 20, 2, (1974). 

Comparison of the Effects of Lithium, f l-Phenylethylamine and Tyrosine on Xenopus Embryos  

L i t h i u m  ions h a v e  been  shown  to h a v e  morpholog ica l  
effects on  a v a r i e t y  of deve lop ing  sys t ems  1 L i t h i u m  
inf luences  t he  m o r p h o l o g y  of sponges  ~ a n d  a l ters  t he  
p a t t e r n  of t en t ac l e  r egene r a t i on  in h y d r a  s . I n  sea u r c h i n  
embryos ,  l i t h i u m  t r e a t m e n t  p roduces  vege ta l i za t ion  and  
exogas t ru l a t i on  : t h a t  is, o v e r - d e v e l o p m e n t  of endode rm.  
Since l i t h i u m  produces  s imi la r  effects in  t h e  a m p h i b i a n  
e m b r y o  4, i t  is possible  t h a t  i t  a l te rs  con t ro l  fac tors  com- 
m o n  to e m b r y o s  of d i f fe ren t  species. 

The  e luc ida t ion  of t he  m e c h a n i s m s  b y  which  a n  a g e n t  
effects the  ba l ance  of ear ly  d e v e l o p m e n t  in  a specific a n d  
r e p e a t a b l e  way  m i g h t  give some i n d i c a t i o n  of t he  
m e c h a n i s m s  wh ich  con t ro l  th i s  ba l ance  in n o r m a l  develop-  
men t .  However ,  a l t hough  m a n y  b iochemica l  dif ferences  
b e t w e e n  n o r m a l  a n d  l i t h i u m - t r e a t e d  e m b r y o s  h a v e  been  
descr ibed  s, t he  n a t u r e  of t he  ac t ion  of l i t h i u m  on a m p h i -  
b i a n  and  sea -urch in  e m b r y o s  is unknown �9  

L i t h i u m  has  been  used in t he  t r e a t m e n t  of ce r t a in  
m e n t a l  diseases, a n d  research  in  t h i s  f ield suggests  t h a t  
l i t h i u m  ac ts  v ia  b io logica l ly  ac t ive  amines% Thi s  led 
LALLIER 7 to  comp a r e  t h e  effects  of amines  and  a m i n o  
acids on t he  ear ly  d e v e l o p m e n t  of t he  sea urchin ,  Para-  
centrotus lividus, w i t h  those  of l i t h ium.  He found  t h a t  
e m b r y o s  exposed to 10 -a M ty ros ine  for 20 h were weak ly  
vege ta l ized  (less t h a n  20% of e m b r y o s  vegeta l ized) .  
U n d e r  iden t i ca l  condi t ions ,  2.5 x 10 4 M /~-phenylethyl-  
a m i n e  h a d  a s t rong  vege ta l i z ing  effect  (100% of e m b r y o s  
vegeta l ized) .  These  and  s imi la r  resu l t s  led Lal l ie r  to  
sugges t  t h a t  l i t h i u m  m i g h t  be  ac t ing  v ia  amines  in  t he  sea 
u rch in  embryo .  Since l i t h i u m  produces  s imi la r  m o r p h o -  
logical  effects in a m p h i b i a n  embryos ,  i t  is of in t e res t  to  
e s t ab l i sh  if these  chemica ls  can  p roduce  vege ta l i za t ions  in  
t h i s  s y s t e m  too. In  th i s  p a p e r  t h e  effects  of l i t h i u m  
chloride,  /~ -pheny le thy lamine  a n d  ty ros ine  on  a m p h i b i a n  
e m b r y o s  are descr ibed.  

Mater ials  and methods. E m b r y o s  of X e n o p u s  laevis 
were o b t a i n e d  b y  in j ec t ing  adu l t s  w i t h  chor ionic  gonado-  
t r o p h i n  (Pregnyl ,  Welcome) ,  a n d  t he  jel ly  was r e m o v e d  
chemica l ly  b y  the  m e t h o d  of DAWID 9. E m b r y o s  were 
cu l tu red  in 10% H o l t f r e t e r  saline,  p H  7.3, a t  r o o m  
t e m p e r a t u r e  (21 ~ a n d  s t aged  accord ing  to  NIEUWKOOP 
a n d  FAB~R 9. E m b r y o s  of e i the r  ear ly  c leavage  (stage 2-4),  
mid-c leavage  (stage 8-9), b l a s t u l a  (stage 8-9) or la te  
b l a s tu l a  (stage 9-91/9) s tages  were used. T h e y  were ex- 
posed  to  l i t h i u m  chloride,  ty ros ine  or $ - p h e n y l e t h y l a m i n e  
(Sigma) for 3 b, washed  in 2 changes  of 100 ml  of 10% 
H o l t f r e t e r  saline,  and  a l lowed to deve lop  in 10% Hot t -  
f re te r  saline.  Some e m b r y o s  were cu l tu red  c o n t i n u o u s l y  in 
t h e  t e ra togens .  Resu l t s  were scored w h e n  t he  con t ro l  
e m b r y o s  h a d  reached  t he  neu ru l a  s tage  (stage 17-19), 
and  a p p l y  to e m b r y o s  exposed for 3 h unless  o the rwise  
s ta ted .  

Results  and discussion. A range  of a b n o r m a l i t i e s  was 
found  in these  expe r imen t s .  T h e y  were  classif ied in to  
3 m a i n  types :  exogas t ru lae  w i t h o u t  neura l  s t r u c t u r e s ;  
e m b r y o s  in wh ich  t h e  neu ra l  folds were s epa ra t ed  b y  
p r o t r u d i n g  yo lky  cells: and  neu ru l ae  in wh ich  t he  v e n t r a l  
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region was expanded .  These  a b n o r m a l i t i e s  could all be 
the  resu l t  of a n  excessive p r o d u c t i o n  of e n d o d e r m  ceils, or 
vege t a l i z a t i on  of t he  embryos .  O t h e r  a b n o r m a l i t i e s  
occurred  less f requen t ly ,  a n d  were usua l ly  defects  in t he  
neu ra l  s t ruc tures .  Doub le  neura l  tubes ,  k i n k e d  neu ra l  
t u b e s  or f l a t t e n e d  neu ra l  t u b e s  were obse rved  in some 
embryos .  

The  p r o p o r t i o n  of e m b r y o s  affected depended  on t he  
l eng th  of exposure  to  t he  t e r a togen ic  a g e n t  (3 h or 
cont inuous) ,  t he  c o n c e n t r a t i o n  of t he  agent ,  a n d  t he  s tage 
a t  wh ich  exposure  commenced .  Some v a r i a t i o n  in 
suscep t ib i l i ty  be tw een  ba t ches  of eggs f rom d i f fe ren t  
adu l t s  was also observed .  

Lithium chloride. A p r e l i m i n a r y  e x p e r i m e n t  showed t h a t  
10 -1 M was a su i t ab l e  c o n c e n t r a t i o n  a t  wh ich  to  use 
l i t h i u m  chloride.  1.5 •  -z M l i t h i u m  chlor ide  caused  
a r res t ed  c leavage  and  a b n o r m a l  p i g m e n t  d i s t r i b u t i o n ;  
2.5 •  .3 M l i t h i u m  chlor ide  p roduced  v e r y  few ab-  
normal i t i es .  Us ing  10 -1 M l i t h i u m  chloride,  82~ of 
embryos  exposed a t  ear ly  c leavage  s tages  were vegeta l ized ,  
and  69~ of e m b r y o s  exposed a t  mid-c leavage  to  ear ly  
b l a s tu l a  s tages  were vegeta l ized .  B y  t he  la te  b l a s t u l a  
s tage,  e m b r y o s  were n o t  af fected b y  a 3 h exposure  to  
l i t h ium.  T h u s  ear l ier  e m b r y o s  are more  suscep t ib le  to  
l i t h i u m  t h a n  l a t e r  embryos .  Con t inuous  exposure  to  
l i t h i u m  was found  to  p roduce  d i saggrega t ion  of t h e  
embryos ,  and  th i s  f i nd ing  will be  discussed in more  
de ta i l  e lsewhere ~0 

Tyrosine. E m b r y o s  a t  t he  ear ly  b l a s tu l a  s tage were 
exposed to  10 .3 M a n d  10 .3 M ty ros ine  for 3 h and  con- 
t inuous ly .  No vege ta l i za t ion  of em br yos  was observed ,  
and  t h u s  t y ros ine  did  n o t  p roduce  vege t a l i z a t i on  in 
a m p h i b i a n  e m b r y o s  a t  s tages  w h e n  l i t h i u m  can  do so. 

fi-Phenylethylamine. E x p o s u r e  to  # - p h e n y l e t h y l a m i n e  
p roduced  a r ange  of a b n o r m a l i t i e s  s imi lar  to  t h a t  p roduced  
b y  l i th ium.  10 .3 M f i -pheny le thy lamine  caused a b n o r m a l  
p i g m e n t  d i s t r i b u t i o n  a n d  a r res t ed  b l a s tu l ae  in  all  e m b r y o s  
b y  t he  end  of a 3 h t r e a t m e n t .  10 -8 M f l - pheny l e t hy l amine  

p roduced  vegeta l ized  e m b r y o s :  57% o f e m b r y o s  exposed 
a t  ear ly  c leavage stages,  48% of e m b r y o s  exposed a t  t he  
ear ly  b l a s tu l a  stage, a n d  9% of e m b r y o s  exposed  a t  the  
la te  b l a s tu l a  s tage were vegetal ized.  A t  th i s  concen t r a t ion ,  
/ / - pheny le thy l amine  also p roduced  a large n u m b e r  of 
degene ra t ed  e m b r y o s  (410/0 w i t h  ear ly  c leavage  exposure,  
28~ w i t h  la te  b l a s tu l a  exposure) .  An a d d i t i o n a l  effect  a t  
t h i s  c o n c e n t r a t i o n  was t h a t  t he  ec tode rm of e m b r y o s  
appea red  to be  degenera t ing .  10 .4 M f l -pheny le thy lamine  
p roduced  a weaker  vege ta l i z ing  effect :  30% of e m b r y o s  
exposed  a t  ear ly  c leavage  stages,  and  18% of e m b r y o s  
exposed a t  t he  ear ly  b l a s tu l a  s tage were vegeta l ized.  No 
degene ra t i on  of t h e  ec tode rm of these  e m b r y o s  was 
observed .  

These  results ,  l ike those  of LALLIER 7 for t he  sea u rch in  
embryo ,  sugges t  t h a t  l i t h i u m  and  f l -pheny le thy lamine  
can  p roduce  a s imi la r  effect, vege ta l iza t ion ,  in t he  
a m p h i b i a n  embryo .  The  a m p h i b i a n  e m b r y o  appea r s  
more  suscep t ib le  d u r i n g  ear ly  cleavage,  a n d  is less 
suscep t ib le  to  t he  ac t ion  of these  t e r a t o g e n s  b y  t he  la te  
b l a s tu l a  stage. Tyros ine ,  found  b y  LALLIER v to be  a 
weak  vege ta l i z ing  a g e n t  for t he  sea u rch in  embryo ,  d id  
no t  p roduce  abno rma l i t i e s  in  Xenopus embryos .  

Rdsumd. On a 6 tudi6  les effets du l i t h ium,  de la 
f l -ph6ny l6 thy lamine  et  de la t y ros ine  sur  le d6veloppe-  
m e n t  e m b r y o n n a i r e  de Xenopus laevis. La  tyrosi l le  n ' a  
pas  d 'effe t ,  mais  le l i t h i u m  ou l a /3 -ph6ny16thy lamine  ou t  
v6g6talis6 les e m b r y o n s  s ' i ls on t  6t6 expos6s a v a n t  le 
s t ade  b las tu la .  
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Tumor  Formation in the Region of Parotid Glands 

7, 1 2 - D i m e t h y l b e n z ( a ) a n t h r a c e n e  (DMBA) is a hydro -  
c a r b o n  ca rc inogen  t h a t  se lec t ively  induces  t u m o r s  of t he  
m a m m a r y  g lands  ill r a t s  1,3. W h e n  la rger  doses of 7, 12- 
d i m e t h y l b e n z ( a ) a n t h r a e e n e  are in jec ted  i.v., inc idence  of 
l uekemia  is increased  in t he  r a t  a, 4. M a m m a r y  t u m o r s  a n d  
luekemia  are t he  two  types  oi ma l ignanc ies  c o m m o n l y  
induced  b y  t he  a d m i n i s t r a t i o n  of th i s  carc inogen.  W e  
wish  to r e p o r t  t he  f o r m a t i o n  of a ben ign  t u m o r  poss ib ly  of 
adnexa l  or p a r o t i d  g land  or ig in  occur r ing  in t he  r a t  associ- 
a ted  w i t h  t h e  i n t r a v e n o u s  i n j ec t i on  of a 7, 12-d imethy l -  
benz (a ) an th r acene .  

by DMBA 

Male or female  Sprague -Dawley  r a t s  weighing  125-150 g 
were used for  t he  i n d u c t i o n  of tumors .  A l ip id  emuls ion  of 
7 , 1 2 - d i m e t h y l b e n z ( a ) a n t h r a c e n e  ( E a s t m a n  K o d a k  Co.) 
was  in jec ted  ill t h e  ta i l  ve in  of these  r a t s  b y  a modi f ied  
p rocedure  of HUGGINS et  al. 2. A 1-2% (w/w) D M B A  
emuls ion  was p r e p a r e d  b y  d isso lv ing  50-100 m g  of D M B A  
in 1.5 ml  corn  oil, us ing  a w a r m  wa te r  b a t h  and  t he  V o r t e x  
m i x e r  u n t i l  a c lear  so lu t ion  was ob ta ined .  To th i s  D M B A  
soh~tion was added  3.5 ml  r a t  s e rum and  a f ine emuls ion  
was ach ieved  b y  mix ing  t h o r o u g h l y  ill a V o r t e x  mixer .  
A v o l u m e  of 0.2 ml  emuls ion  c o n t a i n i n g  2-4 m g  of D1V[BA 
was in jec ted  in to  t he  cauda l  ve in  of t h e  r a t  a t  ages of 50, 
53 and  56 days  or 3 t imes  a t  week ly  in te rva l s  beg inn ing  
a t  t he  age of 50 days.  

Incidence of parotid tumors induced by 7,12-DlVfBA 

No. rats Rats with cancer Incidence (%) 

52~ 10 19 

il c~ 6 54 

The tumor developed singly on each side of the cheek, located at the 
parotid glands aad measured approximately 2 em in diameter. 
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