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workers  h a v e  r e p o r t e d  br ie f  axen ic  m a i n t e n a n c e  of t he  
m o n o g o n o n t s  Brachionus  variabil is  3, 4 a n d  Lecane inermis  4 
a n d  of t h e  hde l lo id  Phi lod ina  acuticornis var .  odiosa 4, bu t ,  
for  t h e  m o s t  pa r t ,  t hese  o rgan i sms  h a v e  mere ly  s u r v i v e d  
w i t h o u t  apprec i ab le  d e v e l o p m e n t .  W e  are  n o w  able  to  
r e p o r t  cond i t i ons  w h e r e u n d e r  t h e  c o n t i n u o u s  c u l t i v a t i o n  
of L.  inermis  h a s  been  real ized.  

D u r i n g  a per iod  of a l m o s t  t h r e e  years  n u m e r o u s  media ,  
b a s e d  on  complex  p r e p a r a t i o n s ,  v a r i o u s l y  of v e r t e b r a t e  
a n d  b a c t e r i a l  or igin,  were  t r ied ,  b u t  fa i led to  lead to  
a x e n i c  c u l t i v a t i o n - - f i r s t  for  B.  variabil.is a n d  l a t e ly  for  
L.  inermis  a n d  P .  acuticornis.  T h e  m e d i a  in  which ,  b y  
c o n t r a s t ,  L.  inermis  h a s  n o w  g r o w n  a n d  r e p r o d u c e d  for  
successive gene ra t i ons  in  ser ia l  s u b c u l t u r e  con ta in ,  as  t h e  
c ruc ia l  i ng red i en t ,  a h e a t e d  ( lamb)  l iver  e x t r a c t  ( H L E )  
p r e p a r e d  acco rd ing  t o  a s t r i c t  recipe 5 a n d  s ter i l ized  b y  
pas sage  t h r o u g h  a n  u l t r a f i l t e r  (Millipore). 

T h e  a x e n i c  L.  inermis  c u r r e n t l y  m a i n t a i n e d  b y  us 
descend  f r o m  cu l tu r e s  o r ig ina l ly  e s t ab l i s hed  w i t h  ro t i fe r s  
t h a t  h a d  b e e n  r e a r e d  m o n o x e n i c a l l y  4 w i t h  a n  u n i d e n t i f i e d  
species of  G r a m - n e g a t i v e ,  r o d - s h a p e d  bac te r i a .  I n  t h e  
in i t ia l  successful  e x p e r i m e n t ,  a x e n i z i n g  was  accom pl i s hed  
b y  o u r  se lec t ing  severa l  d o z e n  i n d i v i d u a l s  w i t h  micro-  
p ipe t t e s ,  pass ing  t h e m  t h r o u g h  one  r inse  of 0.5 ml  p o n d  
w a t e r  p r ev ious ly  s ter i l ized  b y  u t t r a f i l t r a t i o n  (l~vice t h r o u g h  
s i n t e r e d  glass),  a n d  l e av ing  t h e m  for a p p r o x i m a t e l y  2 h in  
ca. 20 ml  d is t i l led  w a t e r  c o n t a i n i n g ,  pe r  ml ,  1000 u K .  pen i -  
ci l l in  G a n d  100 V s t r e p t o m y c i n  • SO 4 . I n d i v i d u a l s  were  
t h e n  t r a n s f e r r e d  t h r o u g h  one  f u r t h e r . s t e r i l e  p o n d  w a t e r  
r inse  i n to  0 .1% Hor l i ck ' s  m a l t e d  milk,  p e n d i n g  i n o c u l a t i o n  
in to  sma l l  t e s t  t u b e s  (10 m m  o u t e r  d i ame te r ) ,  e a c h  corn  
t a i n i n g  0.2 ml  m e d i u m  to  be  t e s t ed .  E a c h  t u b e  rece ived  a 
s ingle ro t i fe r  a n d  t h e r e a f t e r  was  t i g h t l y  s toppe red .  E x c e p t  
(p r e sumab ly )  whe re  i n ju r e d  or p a s t  r e p r o d u c t i v e  age, such  
i so la ted  i nd iv idua l s  i n o c u l a t e d  i n to  su i t ab l e  m e d i a  b e c a m e  
t h e  p rogen i t o r s  of cu l tu re s  cons is t ing ,  a t  t h e i r  acme,  of 
some h u n d r e d s  of ac t ive  rotifers'.  S u b s e q u e n t l y ,  s u b c u l t u r e s  
h a v e  been  r ead i ly  i n i t i a t e d  w i t h  s ingle i nd i v i dua l s  f rom 
t h r i v i n g  axen ie  popu la t i ons .  I n d e f i n i t e  m a i n t e n a n c e ,  in  
axen ic  cu l tu re ,  of L.  inermis  t h u s  appea r s  possible,  j u s t  as 
ha s  been  d e m o n s t r a t e d  for severa l  r h a b d i t i d ' n e m a t o d e s %  
of w h i c h  Caenorhabditis  briggsae, n o w  six years  in  con-  
t i n u o u s  axen ic  c u l t i v a t i o n  in cell-free, l iqu id  media ,  h a s  
been  longes t  m a i n t a i n e d .  

H L E  is no t  t o l e r a t e d  b y  L.  inermis  a t  x]a d i l u t i on  ( the 
m o s t  c o n c e n t r a t e d  tes ted) ,  a n d  o n l y  m o d e r a t e l y  well  a t  1/s. 
A t  1/~ d i l u t i on  grow.th is excel lent .  I n i t i a l l y  t h e  H L E  was 
d o u b l y  s u p p l e m e n t e d  w i t h  a 'GM'  v i t a m i n  m i x  (a t  1% t he  
level  used  for  C. briggsae 7) plus  Hor l i ck ' s  m a l t e d  mi lk  (at  
0 .075%) ; b u t  c u r r e n t  e x p e r i m e n t s  d e m o n s t r a t e  t h a t  H L E  
a lone  suffices. 

Success in  t h e  axen ic  c u l t i v a t i o n  of L. inermis  now 
opens  t he  way  to  t h e  d e v e l o p m e n t  of c h e m i c a l l y  def ined  
(holidic s) m e d i a  for it ,  fo l lowing t h e  gene ra l  p a t t e r n  a l r e a d y  
set  b y  s tud ies  w i t h  C. briggsae, for  w h i c h  a cons ide rab le  
a d v a n c e  t o w a r d  s u c h  a m e d i u m  h a s  been  rea l i zed  7, These  
a n d  s imi la r  o rgan i sms ,  g rown  a x e n i c a l l y  in  ho l id ic  med ia ,  
s h o u l d  in t i m e  b e c o m e  e l egan t  tools  w i t h  w h i c h  to  p r o b e  
f u n d a m e n t a l  biologicM p r o b l e m s - - p a r t i c u l a r l y  t hose  
d e p e n d i n g  for  so lu t ions  u p o n  t h e  p e n e t r a t i n g  i n s igh t s  t h a t  
c o m p a r a t i v e  a n i m a l  b i o c h e m i s t r y  a n d  n u t r i t i o n ,  as  m a t u r e  
a n d  mobi l i zed  discipl ines,  will  i n e v i t a b l y  p rov ide .  

Rdsumd.  Le  Rot i f~re  m o n o g o n o n t e  Lecane inermis ,  a 6t~ 
mis  p a r  les a u t e u r s  e n  cu l tu re s  ax6n iques  c a p a b l e s  de sous- 
c u l t i v a t i o n  indgfinie .  C ' e s t  le p r e m i e r  Rot i f~re  soumis  
ce t t e  exp6r ience .  E . C .  DOUGHERTY 9, B.  SOLBERG, 

a n d  D. JOANNE FERRAL 
Laboratory ]or Gnotobiotic Studies ,  Berkeley  (Cali/ornia),  
October 22, t960.  
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P R O  E X P E R I M E N T I S  

On the in vitro B i o a s s a y  for Me a su r i ng  
Melanophore t i c  Act iv i ty  

Thi s  r e p o r t  will descr ibe  seve ra l  mod i f i ca t i ons  of t he  in  
vitro frog sk in  b i o a s s a y  of 'SHIZUME e t  al. 1 as used in  t h i s  
l a b o r a t o r y  for  t h e  e s t i m a t i o n  of m e i a n o p h o r e t i c  ac t iv i ty .  
P a r t i c u l a r  a t t e n t i o n  ha s  b e e n  d i r ec t ed  t o w a r d  t h e  devel -  
o p m e n t  of a 4 -po in t  a s say  p rocedu re  wh ich  can  be  eas i ly  
con t ro l l ed  b y  classical  m a t h e m a t i c a l  ana lys i s  2. 

Mater ia l s  and  Methods.  Pieces  of sk in  of t h e  legs a n d  
t h i g h s  of R a n a  p ip iens  frogs w h i c h  h a v e  b e e n  k e p t  in  
c o n s t a n t  l igh t  for a t  l eas t  2 weeks  are  r e m o v e d ,  t r i m m e d ,  
a n d  p laced  in c o n c e n t r i c  r ings  in  a m a n n e r  s imi la r  to  t h a t  
desc r ibed  p rev ious ly  1. A n o d i z a t i o n  of t h e  a l u m i n u m  
p a r t s  of these  r ings  was  found  to  p r e v e n t  c o m p l e t e l y  t h e  
cor ros ion  w h i c h  occurs  n o r m a l l y  on  t h e  u n t r e a t e d  alu-  
m i n u m  p a r t s  -when i m m e r s e d  in t he  e l ec t ro ly te  so lu t ions .  
Anod ized  r ings  h a v e  b e e n  used  here  for more  t h a n  2 yea r s  
w i t h o u t  ev idence  of corrosion.  

V a r i a t i o n s  in  successive r e f l ec tance  m e a s u r e m e n t s  on  
f r a g m e n t s  of skin  d u r i n g  con t ro l  per iods  were  e n c o u n t e r e d  
in  ea r ly  work  w i t h  t h e  a s say ;  these  were  due  essen t ia l ly  to  
d i s o r i e n t a t i o n  of t h e  skin  f r a g m e n t  for e ach  r ead ing  f rom 
t h e  pos i t i on  in  w h i c h  i t  was  f i rs t  p laced  for  t h e  o r ig ina l  
read ing .  To r e m e d y  this ,  t he  b a k e l i t e  o u t e r  r ings  1 were 
des igned  w i t h  four  e q u i d i s t a n t  V - s h a p e d  n o t c h e s  in  t h e  
base  to  co r r e spond  to  four  r idges  w h i c h  we h a d  sealed  b y  
fus ion in t h e  b o t t o m s  of 50 ml  p y r e x  beakers .  These  r idges  
e x t e n d  f rom t h e  edge of t h e  b e a k e r  a b o u t  a t h i r d  of t h e  
w a y  to  t i le  cen te r .  A clear  a r ea  r e m a i n s  in  t h e  c e n t e r  of t h e  
b e a k e r  t h r o u g h  w h i c h  t h e  r e f l ec t ance  r ead ings  a re  t a k e n .  
T h e  s ame  a p p a r a t u s  as  e m p l o y e d  b y  SHIZUNE e t  al.  
( P h o t o v o l t  P h o t o e l e c t r i c  Ref l ec t ion  M e t e r  Model  610, 
P h o t o v o l t  Corpora t ion ,  New York)  is used  to  i n d i c a t e  
c h a n g e s  in r e f l ec tance  of t h e  skins .  T h e  use  of t he se  ' i n t e r -  

1 K. SmZUME, A. B. LEm~EI~, and T. B. FITZPATRICK, Endocrino- 
logy 54, 553 (1954). 

2 C. I. BLIss, The Statistics o] Bio-Assay (Acadenfic Press, Inc., 
Publ. New York 1952), 1 voI. 
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Beaker 1 2 3 4 5 
Sample LL x RT 1 LT1 RL1 RL~ 
Addit ion S1 Sl U 1 U~ S 1 

6 7 8 9 10 11 12 13 14 15 16 
LT 2 RT 2 LL~ LL 3 RT s LT 8 RL s RL 4 LT 4 R'T 4 LL 4 
S 2 U I U~ S~ S t U z U z S~ S~ U~ U~ 

lock ing '  r ings  a n d  b e a k e r s  has  e l i m i n a t e d  t h e  v a r i a t i o n  to  
such  a degree  t h a t  a sk in  m a y  be  r e m o v e d  f rom a n d  t h e n  
rep laced  in a b e a k e r  w i t h  changes  of no  more  t h a n  0.5 to  
1.0 r e f l ec tance  u n i t  in  t h e  success ive  read ings .  A m a r k  
m a d e  on  t h e  ba se  of e a c h  b e a k e r  is l ined  u p  w i t h  a m a r k  
on  t h e  h e a d  of t h e  sea rch  u n i t  for  e a c h  read ing ,  to  insure  
t h a t  t h e  pos i t ion  of a sk in  o v e r  t h e  field of l~ght will no t  
va ry .  A 250 ml  b e a k e r  d a r k e n e d  ins ide  w i t h  f la t  b l ack  
p a i n t  is p laced  on  t h e  t op  of t he  sea rch  u n i t  ove r  t h e  
s amples  as t h e y  a re  r ead  in o rder  to  e l imina te  t h e  effect  of 
e x t r a n e o u s  l ight .  W i t h  these  p r e c a u t i o n s  c o n s t a n t  read-  
ings  of con t ro l  skins  ove r  a pe r iod  of t i m e  m a y  be  obse rved .  
No f i l ters  a re  used  a n d  t h e  m e a s u r e m e n t s  are  m a d e  w i t h  
t he  w h i t e  l igh t  f rom t h e  b u l b  of t h e  s ea rch  un i t ,  t h e  
g a l v a n o m e t e r  se t  to  100 w i t h  t h e  g rey  e n a m e l  s t a n d a r d  
No.  2 f u r n i s h e d  w i t h  t h e  Ref l ec t ion  Meter .  

T h e  M S H - s t a n d a r d  used  is a n  a l i quo t  of  t h e  o r ig ina l  
p r e p a r a t i o n  r e p o r t e d  b y  SHIZUME e t  al. x. I t  h a s  a me lano-  
pho re t i c  a c t i v i t y  of 2 . 5 ×104  u n i t s / m g  b y  defi i l i t ion,  
1 u n i t  e q u i v a l e n t  to  0.04 Fg. I t  is d i l u t ed  to c o n c e n t r a t i o n s  
of 0.4 t~g/ml, a n d  0.133 ~g /mt  to  be used as h i g h  ($2) a n d  
low (,St) s t a n d a r d s  c o r r e s p o n d i n g  to  10.00 a n d  3.33 M S H  
u n i t s / m l  respec t ive ly .  T h e  frog R i n g e r ' s  so lu t ion  (NaCl 
6.50 g/1, KC1 0.14 g/l,  CaC12 g/l, N a H C O  3 0.20 g/l) in  w h i c h  
all  s t a n d a r d s  or u n k n o w n s  are  d i l u t ed  is p r e p a r e d  us ing  
de- ionized  (Crys t a l ab  D e e m i n i z e r - - D . y n a l a b  Corpora t ion )  
d is t i l led  w a t e r  h a v i n g  less t h a n  one  p a r t  p e r  mi l l ion  of 
e lec t ro ly te .  S t a n d a r d s  a n d  u n k n o w n s  are  a lways  a d d e d  in 
a v o l u m e  of 1.0 ml  to  t he  sk ins  w h i c h  a re  m a i n t a i n e d  in 
20.0 ml  of t h e  R i n g e r  solut ion.  To insure  m i x i n g  of 
m a t e r i a l s  added ,  t he  so lu t ion  is s t i r r ed  a n d  b u b b l e d  w i t h  
t he  p i p e t t e  as t h e  1.0 ml  a l i quo t  is i n t r oduced .  D u r i n g  t h e  
per iod  in  w h i c h  t h e  m e l a n o p h o r e t i c  r e sponse  is ach ieved ,  
t h e  b e a k e r s  c o n t a i n i n g  t h e  sk ins  are  i n c u b a t e d  in a 
22 -23°C  w a t e r  b a t h ,  o p t i m a l  t e m p e r a t u r e  for  t h e  r e sponse  
h a v i n g  b e e n  desc r ibed  as  20-25 ° C x 

T h e  des ign  of b o t h  t h e  4 -po in t  a n d  b r a c k e t e d  a s says  in  
th i s  l a b o r a t o r y  ut i l ize  16 spec imens  of skin,  a n d  t h u s  
4 frogs. The  s amp le s  of sk in  a re  r e m o v e d  a n d  p laced  in a 
specific o rde r  in b e a k e r s  n u m b e r e d  f rom 1 to  16, as 
i n d i c a t e d  in  t h e  T a b l e  so t h a t  each  g roup  of S a n d  U will 
h a v e  a n  h o m o g e n o u s  p o p u l a t i o n  (as to  origin) of sk in  
f r a g m e n t s ,  

I n  th i s  a r r a n g e m e n t  L L  signifies lef t  leg, R T  ind i ca t e s  
r i g h t  t h i g h ,  etc. ,  a n d  t h e  s u b s c r i p t  n u m b e r  iden t i f i es  t h e  
frog f rom w h i c h  t h e  sk in  was  t a k e n .  $1, $2, U1, a n d  U~ 
r e p r e s e n t  t h e  low a n d  h i g h  s t a n d a r d s  a n d  u n k n o w n s .  I t  
s h o u l d  b e  n o t e d  f rom t h e i r  d i s t r i b u t i o n  in t h e  T a b l e  t h a t  
t h e r e  will be  one  r e sponse  for  e ach  sk in  f rom e a c h  of t he  
f logs  used,  a n d  t h a t  e v e r y  s t a n d a r d  a n d  u n k n o w n  is 
app l i ed  to  a LL,  RT,  LT,  a n d  RL.  T h u s  in a 4 -po in t  assay,  
we h a v e  a t o t a l  of 16 obse rva t i ons ,  i.e. 4 o b s e r v a t i o n s  pe r  
dose of U1, U 2, S 1, S 2. I n  a b r a c k e t e d  a s say  t h e  sk ins  used  
for U~ a n d  U 2 m a y  b e  s u b s t i t u t e d  in  use for as m a n y  as 
8 d i f f e ren t  u n k n o w n s .  T h e  m e a s u r e m e n t s  a re  m a d e  as  
fol lows:  

YI:  Is  t h e  r e a d i n g  of t h e  r e f l ec tance  of t h e  sk ins  a f t e r  
t h e y  h a v e  b e e n  a l lowed to  l i gh t en  a n d  equ i l i b r a t e  in  f rog 
R i n g e r  for  60 min .  (The so lu t ion  ha s  b e e n  c h a n g e d  once  
d u r i n g  th i s  hour . )  W h e n  Y1 is recorded ,  1.0 ml  of S~. 
(0.4 [xg/ml; 10 M S H  uni t s )  is a d d e d  to  each beaker .  

Y2: Is  t he  r ead ing  t a k e n  60 ra in  a f t e r  t h e  a d d i t i o n s  
m a d e  a t  Y v  D u r i n g  t h i s  h o u r  t he  sk ins  will h a v e  ap -  

p r o a c h e d  a m a x i m a l  response  to  t h e  m a t e r i a l  added .  
I m m c d i a t e l y  fol lowing t h i s  r e a d i n g  t h e  R i n g e r  so lu t ion  
ove r  al l  sk ins  is changed .  The  samples  are  aga in  a l lowed 
a n  h o u r  pe r iod  to  l i gh t en  d u r i n g  w h i c h  t h e  so lu t ion  is 
c h a n g e d  once.  

Ys: I s  t h e  r e a d i n g  t a k e n  t h e n :  i t  is fol lowed b y  t h e  
a d d i t i o n  of  b o t h  s t a n d a r d s  a n d  u n k n o w n s  as desc r ibed  in 
t h e  Tab le .  A t  t h i s  t i m e  t h e  Ys r ead ing  shou ld  be  checked  
aga in s t  t h e  in i t i a l  r e ad ing  Y1, a n d  d i sca rd  m a d e  of sk ins  
n o t  r e t u r n i n g  t o  w i t h i n  5 r e f l ec tance  un i t s  of t h e  f i rs t  (Y1) 
reading .  

Y4: I s  t he  f ina l  r e a d i n g  a n d  is t a k e n  60 m i n  a f t e r  t he  
a d d i t i o n s  m a d e  a t  Y v  

The  d i f ference  b e t w e e n  t he  f i rs t  two  r ead ings  (Yz -- Y~) 
is d e s i g n a t e d  as  A~, a n d  t h a t  b e t w e e n  t h e  second two  
(Y3 -- Y4) as  A v T h e  r a t i o  of A2/A x is d e t e r m i n e d  for  e ach  
of t h e  16 responses ,  a n d  a s t a n d a r d  c u r v e  is p l o t t e d  o n  
semi- log  g r a p h  p a p e r  u s ing  t h e  m e a n  va lues  o b t a i n e d  for 
S 1 a n d  Sa. T h e  A2/A I r ead ings  for  the. u n k n o w n s  m a y  t h e n  
be  app l ied  to t he  g r a p h  a n d  c o m p u t e d  i n to  t e r m s  of M S H  
uni t s .  The  cu rves  for S a n d  U can  also be  ca l cu l a t ed  
m a t h e m a t i c a l l y  ~. 

A log dose- response  e v a l u a t i o n  of t h e  M S H  s t a n d a r d  
was  m a d e  a n d  t h e  s igmoid  cu rve  s h o w n  in  t h e  F i g u r e  
o b t a i n e d .  T h e  m e a n  responses  s h o w n  w i t h  t h e i r  s t a n d a r d  
e r ro rs  were  a c h i e v e d  us ing  a log - in t e rva l  of 2 a n d  d u p l i c a t e  
o b s e r v a t i o n s  (i.e. 2 sk ins  pe r  dose). I t  c an  be  seen  t h a t  t h e  
0.4 v g / m l  a n d  0.133 t~g/ml va lues  chosen  to  b e  u sed  for  $2 
a n d  S 1 in all  s u b s e q u e n t  assays  fall w i t h i n  t he  l inea r  
p o r t i o n  of t h e  curve .  
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Sta t i s t ica l  analysis  of the  dose- response  re la t ionship  of 
the  S x and  S 2 s t a n d a r d s  f rom 22 indiv idua l  assays  has 
been  made .  In  17 of these  assays  the re  were 4 responses  
for each of t he  s t anda rds ,  in 3 assays  the re  were three ,  and  
in 2 assays  only  two responses  per  dose of S 1 and  S 2. 
Resu l t s  of the  analysis  are as follows~ Composi te  slope 
b c -- S.E .  = 1.41 ± 0.14; mean  ~ =  s/b -b S . E . =  0.247 
-¢- 0.0273; var iance  s b e tween  slopes = no t  s ignif icant  a t  
p = 0.005. The spread  of samples  was fairly large a b o u t  
t he  compos i te  line, b u t  m u c h  less so in ind iv idua l  assays.  
There  was no s ignif icant  difference be tween  the  slopes of 
the  22 assays when  cons idered  as a group.  The c o n s t a n c y  
of the  slope b e t w e e n  assays  would  indica te  t h a t  the  com- 
posi te  curve  m a y  be used as a n o m o g r a m  to eva lua te  
re la t ive  ac t iv i ty  b e t w e e n  several  samples  assayed  in one 
exper imen t .  Classical 4-point  assays  wi th  a set  of s t a n d a r d s  
should  a lways  be run  if an accura te  abso lu te  value in 
M S H  u n i t s / m g  is desi red on any  given mater ia l .  

This  assay has  been  used ex tens ive ly  in th is  l abo ra to ry  
over  t he  last  th ree  years  to our  sa t i s fac t ion  for de te r -  
min ing  the  specific MSH ac t iv i ty  of given mater ia l s  and  
to  follow wi th  grea t  accuracy  pur i f ica t ion  p rocedures  on 
var ious  s t a r t i ng  mater ia l s  con ta in ing  e -MSH,  fl-MSH or 
re la ted  pep t ides  3-6. 

R~sumd. Les au teurs  d6cr ivent  d iverses  modi f ica t ions  
au t es t  original  de SHIZUME et  al. pour  mesure r  l ' ac t iv i t6  
m61anophor6t ique in vitro. Une  ana lyse  m a t h 6 m a t i q u e  des 
r6sul ta ts  o b t e n u s  avec cet  6 ta lonnage  en m o n t r e  les caract6-  

r i s t iques  sa t i s fa isantes .  J . M .  LONG 7 and  R. GUILLEMIN 

Department o/ Physiology, Baylor University College o/ 
Medicine, Houston (Texas), and Laboratoire de Morpho- 
logie expdrimentale et Endocrinologie, Coll@e de France. 
Paris, December 16, 7960. 

P R O  E X P E R I M E N T I S  

Q u e l q u e s  c o m m e n t a i r e s  sur  les  m 6 t h o d e s  
de cu l ture  in vitro de j eunes  b l a s t o d e r m e s  

de p o u l e t  ~ 

La possibili t6 d 'op6rer  de jeunes  b l a s tode rmes  d 'o i seaux  
non  dans  l'ceuf, mais  en cul ture  in vitro, offre des avan-  
tages  6vidents  e t  de longue da t e  d iverses  t echn iques  son t  
employ6es  dans  ce but .  Le proc6d6 cou ran t  consis te  5, 
61ever le b l a s t o d e r m e  sur  un  s u b s t r a t u m  nu t r i t i f  ferme et  
f ibreux.  WADDINGTON 2 ut i l isai t  du p l a sma  sanguin  de 
poule e t  du jus e m b r y o n n a i r e  coagul6s. Depuis  les inves t i -  
ga t ions  de SPRATT 3 on a jou te  de la g610se au milieu 
nu t r i t i f  p r o p r e m e n t  d i t  pour  lui conf6rer  une cer ta ine  con- 
s is tance.  La  compos i t ion  de ce milieu diff~re l a rgemen t  
selon les au teur s  e t  les bu t s  de leurs recherches .  D 'apr~s  
SPRATT l ' a lbumen  seul, ou m61ang6 au vitellus,  sa t i s fa i t  le 
mieux  aux  besoins  nu t r i t i f s  de l ' embryon ,  t and i s  que  
WOLFF et  SIMON 4 pr6conisent  l ' emploi  de jus e m b r y o n -  
naire.  Dans  ces condi t ions  de cul ture  le d~ve loppemen t  du 
corps  e m b r y o n n a i r e  peu t  se poursu ivre  no rma lemen t ,  sur-  
t o u t  si le b l a s tode rme  a 6t6 6ta16 sur  le s u b s t r a t u m  apr~s 
la fo rma t ion  des 6bauches axiales.  Cependan t ,  l ' ex tens ion  
p6r iph6rique du b l a s tode rme  est  tou jours  arr6t6e. 

E n  1955 NEW 5 a d6mont r6  que  ce t te  ex tens ion  est  due 
5. l ' adh6rence  du bord  d ' e n v e l o p p e m e n t  5, la m e m b r a n e  
vi tel l ine laquelle doi t  8tre 16g~rement t endue .  Le bord  
d ' e n v e l o p p e m e n t ,  en s '61argissant grace 5, la prol i fera t ion  
ac t ive  de ses cellules, e t  en gl issant  sur la m e m b r a n e  vi tel-  
line, 6tire l i t t 6 ra lement  le b l a s tode rme  t o u t  entier .  P a r t a n t  
de ces observa t ions ,  NEW a 6labor6 une t echn ique  de 

cul ture  in vitro beaucoup  plus proche  des condi t ions  du 
d6ve loppemen t  normal .  On immerge  le j aune  d'oeuf dans  
une  solut ion phys io logique;  on d6coupe la m e m b r a n e  
vitel l ine a u t o u r  du b l a s tode rme  selon le p lan  6quator ia l  
qui lui cor respond.  Le cercle de la m e m b r a n e  vitell ine,  
d6tach6 du vitellus,  es t  6ta16, le b l a s tode rme  en hau t ,  sur  
un verre  de m o n t r e  et  alors on pose un anneau  de verre  sur  
la m e m b r a n e  vitell ine.  Ensu i t e  la solut ion phys io logique  
est  d6vers6e du verre  de mo n t r e  et  une pe t i t e  quan t i t6  
d ' a l b u m e n  est  i n t rodu i t e  sous la m e m b r a n e  vitell ine.  Pour  
l ' i ncuba t ion  l ' ensemble  es t  mis dans  une  c h a m b r e  humide .  
Dans  ces condi t ions  aussi b ien le d 6 v e l o p p e me n t  e t  la 
croissance du corps  e m b r y o n n a i r e  que l ' ex tens ion  p6ri- 
ph6r ique du b l a s tode rme  se pou r su iven t  n o r m a l e m e n t  
j u s q u ' a u  m o m e n t  o/1 l ' e m b r y o n  a t t e i n t  le s t ade  auquel ,  
s 'il 6 ta i t  dans  l'ceuf, il aura i t  commenc6  5, s ' enfoncer  dans  
le vitellus.  

Rappe lons  encore que, comme NEw e l 'a  d6montr6 ,  le 
b l a s tode rme  absorbe  l 'eau de l ' a lbumen  ce qui  p e r m e t  5, 
son feuil let  in te rne  de s6cr6ter a b o n d a m m e n t  le l iquide 
con tenu  n o r m a l e m e n t  dans  la cavit6 sous-germinale .  
Co n t r a i r e me n t  donc  aux  cul tures,  oh le b l a s tode rme  est  
situ6 5' l ' in te r face  du s u b s t r a t u m  nu t r i t i f  e t  de Fair  satur6 
de v a p e u r  d 'eau ,  les b l a s tode rmes  61ev6s selon la t echn ique  
de NEW se d6ve loppen t  dans  un milieu l iquide normal .  
Une  pe t i t e  quan t i t6  de ce l iquide s ' accumule  en t re  le 
b l a s tode rme  et  la m e m b r a n e  vitell ine,  en f o r m a n t  une 
mince  couche limit6e p6r iph6r iquement  pa r  le bord  d ' e n v e -  
l o p p e m e n t  qui adhere  6 t ro i t emen t  5, la m e m b r a n e ,  t and i s  
que le l iquide s6cr6t6 pa r  l ' en tophy l le  le submerge  d ' u n e  
couche de plus en plus 6paisse. 

LS, m6 thode  de NEW, si sa t i s fa isante  soit-elle, pr6sente ,  
n6anmoins ,  un cer ta in  d6savan tage :  elle ne p e r m e t  gubre 
de p r a t i que r  sur les b l a s tode rmes  cult iv6s de mul t ip les  
i n t e rven t ions  exp6r imenta les  lesquelles do iven t  ~tre fai tes 
du c6t~ dorsal.  Si l 'on  d6tache  le b l a s tode rme  pour  le re- 
m e t t r e  en sens inverse  sur  la m e m b r a n e ,  le bord  d ' e n v e -  
loppement ,  grs,ce 5, l 'aff ini t6 de sa face ex te rne  pour  la 
m e m b r a n e  vitell ine,  s ' enroule  e t  apr~s quelque  t e m p s  le 
b l a s tode rme  p rend  la forme d ' u n e  v~sicule. R6cemmen t ,  
NEw 7 a essay6 d '6 ta le r  le b las toderme,  sa face ven t ra l e  en 
bas, sur  la face ex te rne  de la m e m b r a n e  vitell ine.  Dans  
ce t te  posi t ion,  le bord  d ' e n v e l o p p e m e n t  n ' adh~re  pas  5, la 
m e m b r a n e  et  ni son e n r o u l e m e n t  ni ex tens ion  p6riph6rique 
du b l a s tode rme  n ' o n t  lieu. Signalons 5. ce p ropos  un  fai t  
que  NEW semble  ignorer :  la m e m b r a n e  qui  englobe la 
sphere  vi tel l ine d ' u n  oeuf p o n d u  est  en r~alit6 compos~e de 
la m e m b r a n e  vi tel l ine p r o p r e m e n t  d i te  e t  d ' u n e  mince  
couche d ' a l b u m e n  e x t r 6 m e m e n t  v isqueux,  le m~me qui 
forme les chalazes.  Si ce n ' 6 t a i t  pas  le cas, leur f ixa t ion  sur 
le globe vi tel l in aura i t  6t6 incompr6hensib le .  D ' a u t r e  par t ,  
p e n d a n t  le passage  du vi tel lus  dans  la t rompe ,  de pe t i t es  
h6morragies  se p rodu i sen t  f r ~ q u e m m e n t  e t  alors des 
caillots de sang se d~posent  sur  la m e m b r a n e  vitell ine.  Or, 
les coupes his tologiques  de ce t t e  derni~re,  pr61ev6e sur  un  
eeuf pondu ,  m o n t r e n t  que ces caillots, pou rvu  qu' i ls  soient  
s u f f i s a m m e n t  minces,  son t  englob6s en t i~ remen t  dans  les 
couches  superficiel les de la ~membrane  vitelline~>. 

Afin de t r o u v e r  une t echn ique  de cul ture  p e r m e t t a n t  
d 'op6re r  a i s6ment  des b l a s tode rmes  du c6t6 dorsal  e t  
g a r a n t i s s a n t  s i mu l t a n 6 me n t  leur ex tens ion  p6riph6rique 
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