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d 'ac ide  homovani l l ique  ne sont  pas  modifi6es. Dans  
l ' hypo tha lamus ,  an contraire ,  seule la concen t ra t ion  
d ' ac ide  homovani l l ique  est  s ign i f i ca t ivement  diminu4e 
apr6s 30 rain. 

Discussion. Au n iveau  du cortex,  les var ia t ions  des 
concen t ra t ions  de dopamine  sont  paralI61es ~. celles de 
l ' h i s tamine  ~: max imales  ~ la 30 ~ min,  elles sont  normales  
5~ la 2 e h. Dans  le cor tex  et  le neos t r i a tum,  l ' augmen ta -  
l ion des concen t ra t ions  de dopamine  sans modi f ica t ion  
de celles de I 'acide homovani l l ique  est  en faveur  d ' une  
a u g m e n t a t i o n  de 1~ synth6se  de ce t te  amine.  On ne peu t  
c ependan t  pas  61iminer d ' au t r e s  hypoth6ses ,  en par t icu-  
lier un  appor t  sanguin de dopamine  ou une inh ib i t ion  
de l ' excr6t ion  d 'ac ide  homovani l l ique  qui sera ient  pro- 
voqu6s par  les i m p o r t a n t e s  modi f ica t ions  de vo lume 
sanguin et  de perm6abi l i t6  vasculaire  observ6es aux 
m6mes t e m p s  dans  les m~mes t issus  ~. De m~me dans  
l ' hypo tha l amus ,  s i l e s  r6sul ta ts  observ6s sont  en faveur  
d ' une  inh ib i t ion  de la d6gradat ion  de la dopamine ,  les 
var ia t ions  de concen t r a t ion  observ6es p e u v e n t  4tre dues 
aux seuls effets vasculaires  de l 'h i s tamine .  

L ' a u g m e n t a t i o n  du t a u x  de dopamine  dans  le neostr ia-  
rum n ' e s t  pas  parall~le au d6ve loppemen t  des effets 

c o m p o r t e m e n t a u x  mais  plus pr6coce et  plus cour te  2. 
Cette  d iscordance  semble ra i t  d o e  indiquer  qu ' i l  n ' y  a 
pas  de relat ions en t re  I ts  modi f ica t ions  b ioehimiques  
observ6es e t  les effets  c o m p o r t e m e n t a u x  dfcr i t s .  Ces 
derniers  pour ra i en t  6tre li6s 6galement  aux i m p o r t a n t e s  
modi f ica t ions  de la vascular i sa t ion  stri6e provoqu6e par  
l ' h i s t amine  ~, les var ia t ions  de dopamine  et  d 'ac ide  
homovani l l ique  observ6es ref l6 tant  alors un ph6nom6ne 
diff6rent.  

Summary. A dose of 400 mg/kg  of h i s t amine  chtor- 
hydra te ,  in jec ted  i.p., induces  in t he  r a t  an  increase of 
syn thes i s  of dopamine  in t he  neos t r i a tum and in the  
cor tex  wi th  an inhib i t ion  of its degrada t ion  in t he  
hypo tha l amus .  However ,  the  kinet ics  of these  effects 
are not  corre la ted  wi th  behaviora l  changes.  

j . R .  BOISSlER et J . P .  TILLEMENT 

Unitd de Recherches de Neuropsychopharmacologie 
de I ' I N S E R M ,  2, rue d'Aldsia, F-7501d Paris (France), 
28 ]uin 1973. 

S o m e  N e w  Data  C o n c e r n i n g  Effect of A c t i n o m y c i n  D on Ear ly  Chick  E m b r y o s  

A n u m b e r  of workers  have  s tudied  the  effect  of act ino-  
mycin  D,an  inh ib i to r  of D N A - d e p e n d e n t  R N A  synthes is  ~, 2, 
on early chick embryos3-L  The previous  workers  gener- 
al ly agree 1. t h a t  ac t inomyc in  D s t rongly  inhib i t s  the  
ou tg rowth  of exp l an t ed  chick b las toderms,  b ra in  develop-  
ment ,  and  somi te  fo rma t ion  and  2. t h a t  the  p a t t e r n  of 
abnormal i t i e s  p roduced  by  ac t inomyc in  D is develop-  
men ta l  s tage dependen t .  However ,  all these  s tudies  were 
carr ied out  using chick embryos  a t  the  def in i t ive  s t reak  
stage (stage 4, HAMBURGER and  HAMILTON s) o r  older. 
In  addi t ion,  there  is con t roversy  abou t  t he  effect  of 
ac t inomyc in  D on hea r t  d e v e l o p m e n t  in ear ly  chick 
embryos .  This  s tudy  was u n d e r t a k e n  to inves t iga te  
t ho rough ly  the  effect  of ac t inomyc in  D on ear ly  chick 
embryos .  

Materials and methods. Fer t i le  whi te  Leghorn  eggs 
were incuba ted  a t  37.5~ for va ry ing  per iods  of t i m e  to 
ob ta in  em bryos  a t  s tages 3-7 8. The embryos  were 
cul tured  in v i t ro  using SPRATT'S 9 technique .  Ac t inomyc in  
D was ob ta ined  f rom Sigma Chemical  Co., St. Louis, Mo. 
A Ringer -agar  plus yo lk -a lbumen  ex t r ac t  medium1~ was 

used to cul ture  all exp l an t ed  embryos .  This  will be 
referred to as the  basic medium.  Af te r  t he  incuba t ion  
period,  all embryos  were f ixed in Bouin ' s  f luid and  
preserved  in 70% ethanol .  For  microscopic  s tudies  
selected embryos  were e m b e d d e d  in paraff in ,  sect ioned at  
6 ~m, and s ta ined  wi th  hematoxyl in-eos in .  The resul ts  
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Table I. Effect of actinomyein D (0.01 0.02 p~g/mI) on he'art development in stages 3-4 chick embryos (HAMBURGER and HAMILTON s) 

Average length of H and H s Group No. No. 
streak (mm) stage of embryos of survivors 

Degree of heart development (% of survivors) 

Not formed Retarded Normal 
(non-pulsatile) (pulsatile) 

0.76 3 Control 28 
Treated 66 

1.32 3 + Control 24 
Treated 104 

1.86 4 Control 22 
Treated 78 

27 0.0 14.8 85.2 
49 79.6 ~ 16.3 4.1 ~ 

22 0.0 13.6 86.4 
85 48.2 ~ 41.2 ~ 10.6 ~ 

22 0.0 9.1 90.9 
68 7.4 8.8 83.8 

~For significance of difference between control and treated groups, P < 0.01. 
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Table II. MorphologicaI analysis of stages 3-7 embryos pretreated with actinomycin D (0.02 vg/ml) for 3-4 h and subcultured on the basic 
medium without actinomyein D for 19-24 h 

Stage (s) Group No. 
at pretreatment of embryos at 

subculturing 

Structures showing abnormalities (% of embyos) 

Forebrain Midbrain Hindbrain Somite Heart 

3 CoI~trol 34 11.8 8.8 5.9 1L7 5.9 
Treated 48 20.8 20.8 18.8 25.0 66.7 a 

3 + Control 28 7.1 7.1 7.1 17.9 7.1 
Treated 52 26.9 15.4 15.4 19.2 30.8 

4 Coatrol 32 9.4 9.4 6.3 12.5 3.1 
Treated 46 76.1 a 45.7 ~ 8.7 32.6 8.7 

5 Control 28 10.7 10.7 3.6 14.3 0.0 
Treated 41 19.5 78.0 �9 19.5 68.3 ~ 12.2 

6-7 Control 24 4.2 4.2 4.2 12.5 4.2 
Treated 34 8.8 8.8 5.9 70.6 ~ 8.8 

~For significance of difference between control and treated groups, P < 0.01. 

were ana lyzed  s ta t i s t i ca l ly  us ing  t he  t e s t  for  the  signifi- 
cance  in  p ropo r t i ons  11. 

Results. I n  t h e  f i rs t  e x p e r i m e n t a l  series, e m b r y o s  a t  
s tages  3-4  were g rown on  t he  bas ic  m e d i u m  w i t h  or 
w i t h o u t  a c t i n o m y c i n  D (0.01-0.02 ixg/ml) for  19-21 h. 
Overa l l  resul t s  showed  t h a t  a c t i n o m y c i n  D exer ted  
m a r k e d  i n h i b i t o r y  effects on  the  d e v e l o p m e n t  of ear ly  
ch ick  e m b r y o s  as descr ibed  b y  p rev ious  workersa -L  The  
m a g n i t u d e  of t he  ac t ion  of a c t i n o m y c i n  D in h e a r t  
d e v e l o p m e n t  va r i ed  f rom one s tage to a n o t h e r  (Table  I). 
I n  embryos  e x p l a n t e d  a t  s tage  3, pu lsa t i l e  h e a r t s  deve loped  
in 85.2% of su rv iv ing  controls ,  b u t  on ly  in 4 .1% of 
su rv iv ing  a c t i n o m y c i n  D - t r e a t e d  embryos .  In  t he  la t te r ,  
pu lsa t i l e  h e a r t s  were smal l  a n d  d id  no t  con t inue  bea t i ng  
as long as those  of t h e  controls .  E m b r y o s  e x p l a n t e d  a t  
s tage  3+ were more  r e s i s t an t  to  a c t i n o m y c i n  D, b u t  st i l l  
h a d  a low f r equency  of n o r m a l  (pulsati le)  h e a r t  develop-  
m e n t  (10.6% of s u r v i v i n g  embryos) .  However ,  qu i te  
d i f fe ren t  resu l t s  were o b t a i n e d  f rom e m b r y o s  e x p l a n t e d  
a t  s tage  4: of the  68 su rv iv ing  a c t i n o m y c i n  D - t r e a t e d  
embryos ,  57 (83.8%) showed a pu lsa t i l e  hear t ,  6 (8.8%) 
h a d  a non-pu l sa t i l e  h e a r t  or pa i red  h e a r t  p r i m o r d i a  in 
r e t a r d e d  s tages  of fusion,  and  5 (7.4%) were acardiac .  
These  resul ts ,  w h e n  c o m p a r e d  to  those  of t he  controls ,  
were found  to be  s t a t i s t i ca l ly  ins ign i f i can t  (Table  I). 

I n  t he  second e x p e r i m e n t a l  series, 3 -4  b l a s t o d e r m s  of 
the  same  age group  were p laced  on  t he  basic  m e d i u m  
w i t h  or w i t h o u t  a c t i n o m y c i n  D (0.02 ~g/ml), k e p t  a t  room 
t e m p e r a t u r e  for 8 h, a n d  i n c u b a t e d  for 3-4  h a t  37.5~ 
Those  embryos ,  w h i c h  h a d  a d v a n c e d  to  t he  s u b s e q u e n t  
s tage (e.g., f rom s tage  3 to s tage 3+), were r e m o v e d  f rom 
the  med ium,  washed  severa l  t imes  in w a r m  R inge r ' s  
solut ion,  a n d  subcu l tu red  on  t he  bas ic  m e d i u m  w i t h o u t  
a c t i n o m y c i n  D for 19 24 h. Grea t  care  was t a k e n  d u r i n g  
h a n d l i n g  to  avo id  unneces sa ry  m e c h a n i c a l  s t ress  in  t he  
embryos .  The  t y p e  of a b n o r m a l i t i e s  c o m m o n l y  seen in the  
a c t i n o m y c i n  D - t r e a t e d  e m b r y o s  were:  1. t he  b r a i n  
r e m a i n e d  widely  open  a n d / o r  was poor ly  d i f f e r en t i a t ed ;  
2. somi tes  were few a n d  r a t h e r  d i f fuse;  3. t he  h e a r t  was 
r ep re sen t ed  b y  pa i red  p r i m o r d i a  or was  smal l  and  non-  
pulsat i le .  The  resul t s  are s u m m a r i z e d  in Tab le  II .  I t  can  
be  seen t h a t  t he  highes• f r equency  of a b n o r m a l i t i e s  ill t h e  
forebra in ,  m idb ra in ,  somites ,  a n d  h e a r t  occur red  w h e n  
e m b r y o s  were p r e t r e a t e d  w i t h  a c t i n o m y c i n  D a t  s tage  4, 
s tage 5, s tages  6-7, a n d  s tage  3,. respec t ive ly .  

Discussion. This  s t u d y  shows t h a t  t he  eff icacy of 
a c t i n o m y c i n  D on h e a r t  d e v e l o p m e n t  in  ear ly  ch ick  
e m b r y o s  is s tage d e p e n d e n t :  if t r e a t m e n t  is b e g u n  a t  
s tage  3, i t  m a y  y ie ld  a b o u t  80% of aea rd iac  e m b r y o s ;  if 
t r e a t m e n t  is de layed  un t i l  s tage  4, i t  has  v e r y  l i t t l e  effect  
on  h e a r t  deve lopmen t .  As shown  in Tab le  I, a c t i n o m y c i n  
D can  s ign i f i can t ly  i n h i b i t  h e a r t  deve lopmen t ,  on ly  if i t  is 
app l ied  to s tage 3+ or younge r  embryos .  

This  s t u d y  also shows t h a t  t he  m a g n i t u d e  of t he  effect  of 
a c t i n o m y c i n  D on t he  d e v e l o p m e n t  of va r ious  s t r u c t u r e s  
cor re la tes  w i t h  t h e  s tage  a t  p r e t r e a t m e n t  (Table  II) .  
A c t i n o m y c i n  D has  been  found  to  read i ly  p e n e t r a t e  ch ick  
e m b r y o n i c  cells 6 a n d  m a y  se lec t ively  i n h i b i t  DNA-  
d e p e n d e n t  R N A  syn thes i s  2, 2 I f  t h i s  n o t i o n  is accep tab le ,  
t h e n  i t  woutd  be  p laus ib le  to  d r a w  the  fol lowing conclus ion  : 
t h e  syn thes i s  of t i ssue  specific nu lcea r  R N A  t akes  place a t  
p a r t i c u l a r  t ime(s)  in  d e v e l o p m e n t  of ear ly  ch ick  embryos .  
This  syn thes i s  occurs  a t  or a b o u t  s tage  3 for t he  hear t ,  a t  
s tage 4 for t he  forebra in ,  a t  or a b o u t  s tage  5 for t he  mid-  
b ra in ,  a n d  a t  s tage 5 and  l a t e r  s tages  for somites .  The  
h i n d b r a i n  appea r s  to  be  r a t h e r  s t ab le  in  i ts  d e v e l o p m e n t  
and  is no t  s ign i f i can t ly  af fec ted  b y  t he  p rocedure  used in 
th i s  s t u d y  (Table  II) .  

Zusammen/assung. A c t i n o m y c i n  D f i ihr te  be im  Ht ihner -  
e m b r y o  zu e iner  deu t l i chen  H e m m u n g  der  He rzen tw ick -  
lung  n a c h  I n k u b a t i o n  im N~ihrmedium w~Lhrend der  
E n t w i c k l u n g s s t a d i e n  3 und  3+. N a c h  V o r b e h a n d l u n g  der  
S t ad i en  3-7 u n d  ansch l iessender  K u l t u r  in a c t i n o m y c i n  D- 
f re iem M e d i u m  f a n d e n  s ich Feh lb i ldu l lgen  v o n  Herz,  ZNS  
u n d  Somiten ,  die in  ih re r  H~uf igke i t  von  den  be t ro f f enen  
E n t w i c k l u n g s p h a s e n  abh~ng ig  sind. 
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