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Eleetrodiffusion simple en plaque 

Dilution de Quantit6s de I'ASH dans 0,5 ml de solution ([zg) 

l'immuns6rulii 10000 1000 100 10 1 0,1 0,75 

1 : 6  +7,2 +3,6 +4,2 --1,0 --1,8 --2,4 
1:12 +6,8 +5,1 +1,0 --1,0 --1,8 --2,4 
1:24 +6,6 +5,6 +2,5 --0,4 --0,8 --1,8 
1:48 +6,4 +5,8 +3,5 +0,5 --0,4 1,2 --1,5 

Les chiffres reprgsentent en mm les distances entre les fronts de 
pr6cipit6s et les points de contact Ag/Ac. 

A 

Densitw op1ique 6 

Fig. 4. Graphiques d'enregistrement de densit~s optiques (voir 
Figure 2): A) immuns~rum dilu6 1:6, B) iminuns6rum dilu6 1:48. 

i m m u n o g l 0 b u l i n e s - a n t i c o r p s  on t  6t6 incorpor6s  dans  l ' aga r  
~ tpH 8,2. 

C o m m e  r6sul ta t ,  il a 6t6 cons ta t6  q u ' a u  p H  appl iqu6,  
la v i tesse  de m i g r a t i o n  d ' I g G  accuse de pe t i t e s  diff6rences 
mais  elles son t  si peu  marqu6es ,  q u ' o n  ne p e u t  les p r e n d r e  
en  cons id6ra t ion ;  au  p H  5,5 l ' I g G  pr+cip i ta i t  p a r  d6na-  
t u r a t i o n  acide. 

Dans  une  au t r e  exp6rience,  nous  avons  t e n t 6  de r6aliser  
I ' E D S  en  p l a q u e  d ' a g a r  ~ p H  8,2 en u t i l i s a n t  l ' I g G  
h u m a i n e  et  l ! i m m u n s 6 r u m  an t i -p ro t+ ines  huma ines ,  b i en  
que les deux  r6act i fs  se ca rac t6 r i s an t  pa r  la m~me d i rec t ion  
de m i g r a t i o n  61ectrophor6tique.  I1 a 6t6 observ6 que  dans  
I ' E D S  en  p laques  des i m m u n o g l o b u l i n e s  (Ag), les pr6cipi-  
t6s son t  t ou jou r s  s i tu*s dans  des r6servoirs  c o n t e n a n t  
les m61anges l ' I gG-an t ig~ne /aga r .  Avec d i lu t ion  de 
l ' i m m u n s 6 r u m  utilis6, on  o b t i e n t  des pr6cipi t6s  plus  
faibles. 

Les p l aques  p e u v e n t  ~ t r e  soumises  ~ la lec ture  au 
dens i t om~t re  en reg i s t r eu r  qui  t ra~e des g raph iques  de 
pics cons t i tu6s  p a r  des pr6cipit6.  E n  fonc t ion  d ' u n  i m m u n -  
s6rum dilu6, les pics d ens i t om 6 t r i ques  sont  p lus  h a u t s  ou 
plus  bas.  

Les inves t iga t ions  entrepr ises ,  on t  pe rmi  de c o n s t a t e r  
que l '61ectrodiffusion s imple  en  p l aque  s ' a d a p t e  b ien  
aux  ana lyses  qua l i t a t i ve s  et  q u a n t i t a t i v e s  d ' a l bumine ,  
qu i  est  une  p ro t6 ine  anod ique  ~ p H  8,2. L ' a p p l i c a t i o n  du  
c o u r a n t  61ectrique a u g m e n t e  le r e n d e m e n t  des analyses ,  
6 t au t  donn6  que  sous son ac t ion  les Ag et  Ac se d6p lacen t  

plus  6 n e r g i q u e m e n t  les uns  vers  les au t res  dans  le gel, 
grXce ~ leur  charge  61ectrique oppos6e 6-11. 

Les i m m u n o g l o b u l i n e s  - an t ig~nes  ou an t i co rps  - se 
p r 6 t e n t  auss i  aux  ana lyses  d ' E D S  d o n n a n t  des r6sul ta ts  
r6guliers  b ien  que d a n s  ce cas la pr6cision des r6act ions 
puisse  ~tre inf luenc6e  pa r  le f a i t  que les immunoglobuline,~ 
(antig~nes) et  les i m m u n o g l o b u l i n e s  (ant icorps)  se d6- 
p l acen t  dans  le c h a m p  61ectrique vers  la ca thode .  

A p p l i q u a n t  la m 6 t h o d e  E D S  k l%tude d ' u n  syst~me 
donn6  Ag/Ac,  on p e u t  d 6 t e r m i n e r  q u a n t i t a t i v e m e n t  les 
an t ig~nes  recherch6s  s ' i l  a y exc~s d ' an t ig~nes  p a r  rappor t  
aux  an t i co rps  ou i nve r semen t ,  ou s ' i ls  se t r o u v e n t  a~ 
p o i n t  d '6quiva lence .  

Summary. A s imple  e lec t rodi f fus ion  m e t h o d  on  plate ,  
a t  p H  8.2 is descr ibed.  Migra t ion  of p ro te ins  is accelerated 
b y  c o m b i n a t i o n  of d i f fus ion and  e lec t ros ta t ic  forces. Thi~ 
p rocedure  ha s  severa l  a d v a n t a g e s  : t h e  resul ts  are ob ta inec  
in m u c h  sho r t e r  t ime,  an t igens  and  antibodies" are concen- 
t r a t e d  a n d  for th i s  reason  t he  p rec ip i t a t i on  b a n d s  arc 
vis ible  a t  v e r y  low c o n c e n t r a t i o n  of prote ins .  The  resu lb  
of t h i s  m e t h o d  can  be  p re sen ted  graphica l ly .  

E. GAjO~ 

Institut d'Immunologie et de Thdrapie Expdrimentale 
Service d' Immunochimie, Wroclaw ( Pologne), 
18 mars 7971. 

A Method for T i m e - L a p s e  Cinematography  of Pr imit ive  Streak Stage Rat Embryos  in Culture 

The  s t u d y  of m o r p h o g e n e t i c  m o v e m e n t s  in  l iv ing  
m a m m a l i a n  e m b r y o s  p resen t s  m a n y  difficult ies.  W i t h  
m e m b r a n e s  in tac t ,  t h e  e m b r y o s  are too  opaque  and  three-  
d imens iona l  for clear  h igh -power  pho t og r aphs ,  b u t  an  
isolated,  f l a t t e n e d  e m b r y o n i c  disc m a y  no t  su rv ive  long 
a t  ear ly  s tages and  undergoes  a t  bes t  a s t u n t e d  develop-  
m e n t .  Some l im i t ed  success was ach ieved  b y  earl ier  
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workers  w i t h  r a b b i t  a n d  mouse  embryos  of p r i m i t i v  
s t r eak  s tages  g rown on p l a s m a  clots  1-4, and  more  recent l ,  
DANIEL a n d  OLSONS were able  to  follow some of t he  cei 

e 
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Fig. 1 a. Culture slide, enclosed in Petri dish. C1, Ce, coverslips; Cg, 
collagen; d, DPX seal; e, embryo; g, gauze; s, slide; Se, serum. 

Fig. lb.  Diagram of operation. Arrows show direction of cut. e, eli 
bryonie vesicle; n, glass needle; t, trophoblast region. - - - ,  part 
needle inserted into vesicle. 
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Fig. 2. a) Whole embryo (developing axis arrowed). • 400. b) Flattened embryonic disc, showing colunmar neural fold cells (arrowed) at edge. 
• 400. e) Higher power view of flattened preparation showing some cell detail (arrowed). • 700. d) Preparation held flat by strip of cellophane 
(arrowed). • 300. 

m o v e m e n t s  d u r i n g  a x i s - f o r m a t i o n  in  t h e  r a b b i t  b y  v i t a l  
d y e i n g  t e c h n i q u e s .  B u t  we  s t i l l  l a c k  a n y  d e t a i l e d  a n d  
c o n t i n u o u s  o b s e r v a t i o n s  of  t h e  f o r m a t i o n  of  t h e  p r i m i t i v e  
s t r e a k  a n d  e a r l y  e m b r y o n i c  a x i s  in  t h e  m a m m a l ,  c o m -  
p a r a b l e  t o  t h o s e  c a r r i e d  o u t  o n  a v i a n  e m b r y o s .  

C o n s i d e r a b l y  i m p r o v e d  d e v e l o p m e n t  of  n e u r u l a  a n d  
s o m i t e - s t a g e  m o u s e  a n d  r a t  e m b r y o s  w a s  o b t a i n e d  b y  
N E w  a n d  STEIN ~ a n d  N E w  7 u s i n g  l i q u i d  s e r u m  in  w a t c h -  
g l a s s  c u l t u r e s  a n d  d i v e s t i n g  t h e  e m b r y o  o n l y  of  i t s  ou t e r ,  
R e i c h e r t ' s  m e m b r a n e .  T h i s  m e t h o d  w a s  f o u n d  s u i t a b l e  
for  e x p e r i m e n t a l  w o r k  o n  9 - 1 1 - d a y  r a t  e m b r y o s S ,  9 a n d  
h a s  n o w  b e e n  m o d i f i e d  for  t h e  c u l t u r e  o f  8 - d a y  e m b r y o s  
fo r  c i n e m a t o g r a p h y ,  in  w o r k  t o  be  d e s c r i b e d  here .  T h e  

c u l t u r e  c h a m b e r  ( F i g u r e  la )  c o n s i s t s  o f  a g l a s s  s q u a r e ,  
2 m m  t h i c k  w i t h  a h o l e  1 c m  d i a m e t e r  b o r e d  t h r o u g h  it ,  
to  t h e  b a s e  of  w h i c h  a c o v e r s l i p  is s e a l e d  w i t h  D P X  m o u n t -  

1 j .  JOLLY and C. LIEURE, C. r. Soe. biol., Paris 124, 1053 (1937). 
2 C. H. WADDINGTON, Archs Biol. 48, 273 (1937). 
3 j .  S. NICHOLAS and D. RUDNICK, J. exp. Zoo1. 78, 205 (1938). 
4 C. GROBSTEIN, J. exp. Zool. 715, 297 (1950). 
5 j .  S. DANIEL and J. D. OLSON, Anat. Rec. 756, 123 (1966). 
6 D. A. T. NEw and K. F. STEIIq, Nature 199, 297 (1963). 
7 D. A. T. NEw, J. reprod. Fertil. 72, 509 (1966). 
s E. rvL D~UCHAR, Aeta Embryoh exp. 757 (1970). 
" E. M. DEUCHAR, J. Embryol. exp. Morph. 25, 189 (i970). 
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ing m e d i u m  (baked a t  140 ~ for 2 h a f t e r  drying,  to  h a r d e n  
i t  a n d  also for s te r i l i sa t ion  purposes) .  The  covers l ip  is 
coa ted  w i t h  r a t - t a i l  col lagen 10, equ i l i b r a t ed  w i t h  Tyrode  
sa l ine  before  use. The  c h a m b e r  is fi l led w i t h  r a t  s e rum 
(ob ta ined  b y  h e a r t  p u n c t u r e  f rom t h e  p r e g n a n t  female  
before  sacr i f ic ing he r  for r e m o v a l  of embryos)  a n d  is 
enclosed in a P e t r i  d ish  w i t h  d a m p e d  gauze  (cI. NEWT). 

E i g h t - d a y  r a t  e m b r y o n i c  Vesicles are d issected  ou t  of 
t he  u t e rus  in  T y r o d e  saline,  w a s h e d  in  2 changes  of serum,  
t h e n  p laced  in t he  cu l tu re  dishes.  I f  t h e y  are to  be  pho to -  
g r a p h e d  ent i re ,  t h e y  are p laced  cen t r a l l y  a n d  lef t  undis -  
t u r b e d  so t h a t  t h e  ec top l acen t a l  cone can  a t t a c h  to  t h e  
col lagen (cf. H s u  11). F l a t  p r e p a r a t i o n s  of t h e  e m b r y o n i c  
disc are m a d e  b y  f i r s t  sp l i t t i ng  a n d  r e m o v i n g  t h e  th in ,  
t o u g h  ou te r  R e i c h e r t ' s  m e m b r a n e  w i t h  j agged  glass 
needles,  t h e n  w i t h  one glass needle  inse r t ed  in to  t h e  
cen t r a l  cav i ty ,  m a k i n g  a l ong i t ud i na l  cu t  w i t h  a second 
needle  (see F igure  lb )  a f te r  wh ich  t he  e m b r y o n i c  vesicle 
can  be  opened  a n d  t h e  apical ,  disc region of i t  f l a t t e n e d  
on to  t h e  col lagen surface, to  wh ich  i t  st icks.  E i t h e r  t h e  
outer ,  e n d o d e r m  surface  or t he  inner ,  e c tode rm surface  
can  be  m a d e  to  adhe re  to  t he  collagen. I n  our  experience,  
p r e p a r a t i o n s  s t a y  f l a t  longes t  w i t h  t h e  ec tode rm surface  
n e x t  to  t he  collagen. I n  some cases, t h e  ec top lacen ta l  cone 
was lef t  a t t a c h e d  to t h e  f l a t t e n e d  disc b y  a t h i n  s t r a n d  of 
t issue,  b u t  a l t h o u g h  t h i s  m a y  h a v e  p r o m o t e d  su rv iva l  i t  
e n h a n c e d  t he  t e n d e n c y  of t he  disc to  r o u n d  up  in to  a 
vesicle a f t e r  6 -8  h. Such  vesicles c o n t a i n e d  d i so r i en t a t ed  
neu ra l  fold t issue.  A few of our  ear l ier  p r e p a r a t i o n s  s t a y e d  
f la t  for a t  leas t  12 h however ,  so t h a t  a t ime- l apse  c inema-  
t o g r a p h i c  record  could be  t a k e n  of t h e i r  deve l opm en t .  

Before  f i lming  is s ta r ted ,  t he  cu l tu re  d ishes  are gassed 
w i t h  95% 0 3 / 5 %  COs as descr ibed  p rev ious ly  T, 8 a n d  lef t  
for a t  leas t  2 h in  t h e  i n c u b a t o r  u n d i s t u r b e d  a t  37~ 
Cul tures  wh ich  h a d  no t  been  pre-gassed in t h i s  w ay  were 
no t  able  to  su rv ive  d u r i n g  t h e  f i lming,  wh ich  was car r ied  
ou t  in a P r io r  f i lming  h o t - b o x  w i t h  a Wi ld  i n v e r t e d  micro-  
scope, so t h a t  t he  cu l tu re  was v iewed  f rom t h e  b o t t o m  
surface n e x t  t h e  collagen. A covers l ip  was p laced  on  t o p  
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to  p r e v e n t  evapora t ion ,  a n d  in these  cond i t ions  b o t h  
whole  e m b r y o s  and  f l a t t e n e d  pieces r e m a i n e d  h e a l t h y  a n d  
c o n t i n u e d  d e v e l o p m e n t  for a t  leas t  24 h.  F igure  2a shows 
a whole  e m b r y o  w i t h  neu ra l  axis  fo rming  and  2b shows a 
b la s tod i sc  w i t h  neu ra l  fold t i ssue  a long i ts  borders ,  b o t h  
p h o t o g r a p h e d  a f t e r  a 24-h f i lming  period.  A n u m b e r  of 
t ime- lapse  f i lms of b o t h  t ypes  of p r e p a r a t i o n  are be ing  
o b t a i n e d  and  will  be  ana lyzed  for de ta i l s  of m o r p h o -  
genet ic  m o v e m e n t s .  W h o l e  e m b r y o s  are  st i l l  suf f ic ien t ly  
t r a n s p a r e n t  a t  t h i s  s tage to  be  v iewed  r e m a r k a b l y  c lear ly  
u n d e r  a low-power  objec t ive ,  and  de ta i l s  of t h e  shape  
changes  a n d  m o v e m e n t s  of surface  cells can  be  fol lowed 
u n d e r  h igh  power  in t he  f l a t t e n e d  p r e p a r a t i o n s  w h i c h  
show cell de ta i l  qu i te  well  (Figure  2c). I t  has  been  found  
poss ible  to  i n v e r t  t h e  c h a m b e r  du r ing  t h e  cu l tu re  per iod  
and  so to  o b t a i n  views of t h e  oppos i te  surface as well  as of 
t h a t  n e x t  t he  collagen. To p r e v e n t  t h e  disc f rom rol l ing  
up  too  r ap id ly  a smal l  piece of ce l lophane  m a y  be  la id  on  
i t  (Figure  2d) wh ich  keeps  i t  ful ly f l a t t e n e d  for 18-24 h. 

Zusammen/assung. Eine  K a m m e r  fiir die K u l t u r  v o n  
E m b r y o n e n  wird  beschr ieben ,  die es e r laub t ,  Zei t ra f fer -  
f i lme der  En twick lungsvorgAnge  fiber sehr  lange  Zei t-  
s p a n n e n  herzus te l len .  

E .M.  DEUCHAR a n d  F.M.  PARKER 

Department o[ Anatomy, The Medical School, 
University of Bristol 
Bristol BS8 1TD (England), 19 July 1971. 

10 The authors are grateful to Dr. L. W. GREENHAM and Mrs. J. 
TOWNSEND for supplies of collagen and for advice on its preparation. 
The expenses of this work are partly covered by a grant from the 
Agricultural Research Council. 

11 Y.-C. Hsu, Nature 231, 100 (1971). 

A C T U A L I T A S  

Roussel Prize 1972 

The  prize is g iven  eve ry  two  years  to  a chem i s t  or bio-  
Chemist  whose  work  has  been  chosen  as t he  be s t  b y  an  in te r -  
n a t i o n a l  C o m m i t t e e  of o u t s t a n d i n g  sc ient i s t s  in  t h e  field. 

The  f i rs t  Rousse l  Pr ize  was a w a r d e d  to  Professor  
W. S. J o h n s o n  for h is  work  on  n o n - e n z y m a t i c  biogenic-  
l ike  s tero id  synthes is .  The  a p p r o p r i a t e  l ec tu re  was  de- 
l ivered  on  J u n e  17 th  1970 in Par i s  a t  t h e  ce l eb ra t ion  of 
t he  50 th  a n n i v e r s a r y  Of t he  Rousse l  g roup  founda t ion .  

The  A w a r d  C o m m i t t e e  for t h e  yea r  1972 is as follows: 
Prof.  D. H.  R. B a r t o n ,  Prof.  D. Arigoni,  Prof.  K. Bloch,  

Prof.  L. Canonica ,  Prof.  M. Fet izon,  Prof .  J. Jacques ,  
Prof.  G. Storck.  

The  Pr ize  is n o t  i n t e n d e d  to  r eward  a scient if ic  ca ree r  
b u t  to  h o n o u r  or ig ina l  a n d  p ioneer ing  work  in t he  s te ro id  
field. N o m i n a t i o n  should  be  s u b m i t t e d  before  March  1972. 
A n y  s u p p l e m e n t a r y  i n f o r m a t i o n  f rom the  Sec re t a ry :  
Prof.  J. Math ieu ,  Cent re  de Recherches ,  Rousse l -UCLAF,  
F-93 R o m a i n v i l l e  (France) .  
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