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endroits  les bords du feuillet  6pith61ial et  p6n6trent,  
accompagn6es de nombreuses  cellules sanguines, dans la 
lumi6re v4siculaire. Elles s ' inf i l t rent  ensuite g. l ' in t6r ieur  
de la masse cellulaire r6sul tant  du d6collement  de l '6pi- 
th61ium apical  et  p rovoquen t  sa lyse progressive. De 
m4me, les nodules 6pith61iaux entrain6s pr6c6demment  
dans le pa renchyme,  sont  progress ivement  r6sorb6s 
(Figures 2 et 3). 

Apr6s 6 jours de cutture, l '6pith61ium ne forme plus 
q u ' u n  mince feuillet  monocel lulaire  et discontinu, il 
tapisse une v6sicule interne large et vide. 

Conclusions. Dos exp6riences d 'associations,  en cul ture  
in vi t ro,  de foie et d'6pith61ium gastr ique mon t ren t  qu ' i l  
y a incompat ibi l i t6  entre  les 2 tissus mis en pr4sence. 
Cet te  intol6rance se manifes te  sous 2 aspects pr inc ipaux:  
1. R6act ion propre  de l '6pith61ium gastr ique qui se carac- 
t6rise: a) par  l ' hyper t roph ie  des lacunes internes con- 
duisant/~ la rup ture  de la zone apicale, puis g la fo rmat ion  
de nodules au centre  de la v6sicule, enfin ~ la r6union de 
ces pet i ts  groupes en une masse 4pith61iale unique;  b) par  
l ' e f facement  par t ie l  de la m e m b r a n e  basale. 2. R6act ion 

du tissu h6pat ique:  a) le foie encercle l '6pith61ium qui  
dev ien t  in terne;  b) il s ' infi l t re entre les cellules de l '@i-  
th61ium et morcelle ce dernier  en pet i ts  nodules qui  sont  
ensuite entrain6s g l ' int6rieur  du pa renchyme h6pat ique ;  
c) le foie s ' insinue aussi dans la lumi6re v6siculMre, oh, 
avec l 'a ide  des cellules sanguines, il p rovoque  la lyse 
progressive mais to ta le  de la masse cellulaire apicale 
d6tach6e pr6c6demment  de l '6pith61ium gastr ique.  

Summary. In  exper iments  of associations of gastric 
epi the l ium with  liver, proceeding respect ively from rabbi t  
and quail  embryos,  the  Feulgen and Rossenbeck 's  nuclear  
react ion permi ts  us to dist inguish the  gastric nuclei from 
the hepat ic  nuclei  and consequent ly ,  to observe the  cel- 
lular movemen t s  in bo th  associated tissues. 
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The Marg in  of O v e r g r o w t h  of the E m b r y o n i c  Chick B l a s t o d e r m  as  a S tudy  Model  for Ce l l -To-Ce l l  
Contacts  

Cell-to-cell contacts  are i m p o r t a n t  in the s tudy  of 
invasiveness  of cancer ceils. The marg in  of overgrowth  1 
of the  chick germ appeared to be a sui table  site for the  
s tudy  of such relat ionships.  The cells, forming the  peri- 
phe ry  of the  germ, show a long cy toplasmic  offshoot, 
comparab le  to the  leading edge of a moving  f ibroblast  in 
culture2. Moreover,  dur ing the  first  hours of chick germ 
deve lopment ,  t hey  m o v e  over  the  vi te l l ine membrane  
ra ther  quickly.  We  therefore  inves t iga ted  how these edge 
ceils would  behave  when in con tac t  wi th  var ious  o ther  
cells. 

Fresh eggs f rom commerc ia l  s tock are incuba ted  for 
6 h. They  then  fulfill  VAKAET'S stage 2 to 33. They  are 
then  exp lan ted  in v i t ro  fol lowing Dew's  technique  4. I t  
p roved  i m p o r t a n t  in these exper iments  to use germs wi th  
a yolk-free marg in  of overgrowth.  We  therefore  careful ly 
r emoved  the  yolk  from the per ipheral  par ts  of the  germ. 

The following grafts have  been placed on the  vi te l l ine 
m e m b r a n e  near  the  marg in  of overgrowth ;  pieces of 
9-day-old chick embryo  mesonephros (12 cul tures);  pieces 
of 9-day-old chick embryo  t ibio- tarsal  skin (12 cultures);  
pieces of mil l ipore f i l ter  (8 cultures) and Hela  cells f rom 
monolayer  cultures (21 cultures). 

Cultures are incubated  a t  37.5~ for 24h .  Figure  1 
presents  the  exper imenta l  design schematical ly.  Dur ing  
the  incubation,  t ime- lapse  c inematography  has been 
performed,  t ak ing  one f rame every  30 sec. The  following 
results are based main ly  on these records. Dur ing incuba- 
tion, the  chick germ increased its overal l  d i amete r  over  

10 ram, th rough a general  extension of the  margin  of 
overgrowth  over  the  vi te l l ine  membrane .  The  meso- 
nephros,  the  skin, and the  mil l ipore filter, do not  inhibi t  
the  expansion of the  germ (32 cultures). In  all these 

1 M. BLOUNT, .I. Morph. 20, 1 (1909). 
2 R. BELLAIRS, A. BOYDE and J. HEAYSMAN, Wilhelm Roux' Arch. 

EntwMech. 763, 113 (1969). 
3 L. VAKAET, J. Embr. exp. Morph. 10, 38 (1962). 
4 D. NEw~ J. Embr. exp. Morph. 3, 326 (1955). 

cultures, the  grafts are t aken  up by the  per ipheral  par ts  
of the  germ. 

Generally,  the  margin  of overgrowth  shows a normal  
evolut ion  in these cases (23 out  of 32 cultures). At  most  
there  is a l i t t le  re ta rda t ion  in its development ,  which 
somet imes is still visible per ipheral ly  to the  graf t  at  the  
end of the cul ture (9 out  of 32 cultures) (Figure 2). 

He la  cells, on the  contrary,  do dis turb the  normal  
evolu t ion  of the  margin  of overgrowth.  As soon as the  
edge cells make  contac t  wi th  the  HeM cells, t hey  sud- 
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Fig. 1. Schematic representation of the evolution of the margin of 
overgrowth (M) in contact with Hela celIs (H) and mesonephros 
(MN). PS, primitive streak; AP, area Pellucida; AO, area opaca 
VM, vitelline membrane. 
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denly re t rac t  over  a short  distance. The par ts  of the  
margin  of overgrowth  lying close to the  contac t  zone, 
develop normally.  W h e n  however,  during the  course of 
expansion, t hey  also touch  the  la tera l  r im of the  bulk 
of Hela  cells, t h e y  also exhibi t  an immedia t e  re t rac t ion  
(Figure 2). A t  the  end of the  incubat ion,  the  Hela  
cells lie in a gap, pa r t ly  surrounded by  the  edge ceils 
(13 cultures ou t  of 21). Somet imes  the  Hela  ceils are 
swept la tera l ly  by  a normal ly  developing margin  of over- 
growth (4 out  of 21 cultures). If  yolk  is present  be tween 
the  edge cells and the  Hela  cells, thus  impeding  direct  
contac t  be tween them, the  margin  of overgrowth  moves  
undernea th  the  graf t  (1 out  of 21 cultures). This observa-  
t ion confirms 7 pre l iminary  results of cultures where the  
germs have  not  been freed of yolk before grafting. If  
fluid is present  on the  germ surface, the  Hela  ceils lose 

contac t  wi th  the  vi tel l ine membrane  and f loat  above the 
germ, wi thou t  i n h i b i t i o n  of the  margin  of overgrowth  
(3 out  of 21 cultures). We  never  observed Hela  cells to 
be incorpora ted  by the  germs. 

We  have  been able to demons t ra te  differencies of 
behaviour ,  in the  same germ, between Hela  ceils and 
mesonephros,  or be tween  Hela  cells and skin, when 
graf ted on separate  sites near  the  margin  of overgrowth.  

I t  seems from these exper iments  t h a t  the  m o v e m e n t  of 
the  edge cells is inhibi ted by  Hela  cells, bu t  not  by  the  
normal  cells used, p roving  t h a t  this inhibi t ion cannot  be 
explaned by  mechanical  factors only. Moreover,  a direct  
contac t  be tween edge cells and Hela  cells is necessary 
to cause this phenomenon,  as shown by the  yolk-con- 
t amina ted  cultures. This  m o v e m e n t  inhibi t ion of the  
edge cells by the  Hela  cells does not  necessarily point  to 

Fig. 2. Reproduction of time lapse cinematographic frames of cultures of Hela cells (left hand) and mesonephros (right hand) at the 
margin of overgrowth of young chick germs, before incubation (a), after 4 h (b), after 12 h (c) and after 20 h (d). 
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t he  c o n t a c t  i n h i b i t i o n  p h e n o m e n o n ,  as descr ibed  in  t h e  
well  k n o w n  s tudies  of ABERCROMBIE and  I-IEAYSMAN s, 
a l t h o u g h  BELLAIRS a n d  N e w  6 asc r ibe  th i s  p r o p e r t y  to  
t he  edge cells of t he  ch ick  germ. 

I t  would  be  i n t e r e s t i n g  to  f ind  ou t  how far  t h e  inh ib i -  
t i on  p h e n o m e n a  in  th i s  s t u d y  model  are specific for 
cancer  cells. W e  are  there{ore  tes t ing ,  in  f u r t h e r  experi~ 
men t s ,  o t h e r  cance r  cells a n d  t h e i r  n o r m a l  coun te rpa r t s .  

Zusammen/assung. Die E n t w i c k l u n g  v o m  <~margin of 
overgrowth>> j u n g e r  H i i h n e r k e i m e  is t  ve r sch i eden  n a c h  
K o n t a k t  m i t  Helaze l len  und  m i t  Mesonephros  oder  H a u t -  
gewebe;  die e r s t e ren  h e m m e n  die E n t w i c k l u n g ,  die ande-  

ren  werden  v o m  K e i m  a u f g e n o m m e n .  Desha lb  wird  der  
<,margin of overgrowths> als Modell  fi ir  die S tud ie  yon  
Z e l l k o n t a k t e n  vorgeschlagen .  
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Heat-Labile Natural Anti-Digest ive  Antibodies in Animals  

E v i d e n c e  ha s  r ecen t ly  been  o b t a i n e d  of t he  presence,  
in an ima l s  i, 2 a n d  in  m a n  3, of d iges t ive  group  sys tems.  
N a t u r a l  d iges t ive  group  an t ibod ie s  h a v e  been  s h o w n  to 
be  hea t - r e s i s t an t .  A l t h o u g h  t he  s igni f ica t ion  of d iges t ive  
group  sys t ems  is sti l l  u n k n o w n ,  t h e i r  t heo re t i ca l  in- 
t e r e s t  m a y  lead to f u r t h e r  s tudies .  Such  s tud ies  should  
t a k e  in to  cons ide ra t i on  t he  presence,  in  h e a l t h y  an i ma l s  
f rom d i f fe ren t  species, of hea t - l ab i l e  an t i -d iges t ive  an t i -  
gens an t ibod ies .  

Material and methods. The  i m m u n o f l u o r e s c e n t  ind i rec t  
m e t h o d  was appl ied  to sera and  alcohol  f ixed c r y o s t a t  
sec t ions  of t h e  colon, t h e  smal l  in tes t ine ,  and  the  s t o m a c h  
f rom va r ious  species. E x p e r i m e n t s  were c o n d u c t e d  on  
400 h e a l t h y  r a t s  f rom d i f fe ren t  s t r a in s  (Wistar ,  Long  
E v a n s ,  F i scher  i n b r e d  rats ,  F i sche r  i nb red  germ-free  
ra ts) ,  on  100 h e a l t h y  r abb i t s ,  a n d  on  200 h e a l t h y  mongre l  
dogs. N o r m a l  h u m a n  sera  f rom 200 b lood donors ,  a n d  
sera  a n d  colons f rom 40 p a t i e n t s  w i t h o u t  d iges t ive  
disease were also tes ted .  All sera  were t e s t ed  before  a n d  
a f t e r  h e a t i n g  (30 rain,  56 ~ Specific f luorescen t  an t i -y-  
g lobul ins  were p r e p a r e d  in t h e  l a b o r a t o r y  4. Cont ro l  
e x p e r i m e n t s  were c o n d u c t e d  w i t h  commerc i a l  f luorescen t  
a n t i - r a b b i t  a n d  a n t i - h u m a n  g lobul ins  (Microbiological  
Associates,  Be thesda ) .  

Results. I n  rats ,  specific f luorescen t  s t a in ing  of the  
gob le t  cells f rom the  colon,  t he  smal l  in tes t ine ,  an d  the  
s t o m a c h  was obse rved  w i t h  all u n h e a t e d  f resh sera  w h e n  
t e s t e d  on  au to logous  t i ssue  sec t ions  (Figure  1). The  fluor- 
escent  s ta in ing ,  r e s t r i c t ed  to a n d  p r e sen t  in  all t h e  gob le t  
cells, was  i nd i s t i ngu i shab l e  f rom t h a t  obse rved  w i t h  a 
specific a n t i - r a t  colon r a b b i t  i m m u n e  se rum 5. Same  
pos i t i ve  r eac t ions  were obse rved  w i t h  t h e  same  u n h e a t e d  
sera  w h e n  t e s t e d  on  isologous a n d  he te ro logous  r abb i t ,  
dog, and  m a n  d iges t ive  t r a c t  t i ssue  sect ions.  All these  
r eac t ions  were n e g a t i v e  w h e n  t he  sera  h a d  been  pre-  
v ious ly  h e a t e d  (Figure  2). These  resu l t s  h a v e  been  
o b t a i n e d  in all  t h e  a n i m a l s  f rom the  d i f fe ren t  s t r a in s  of 
r a t s  u n d e r  e x p e r i m e n t ,  i nc lud ing  germ-free  rats .  Th i s  
hea t - l ab i l e  a c t i v i t y  was no t  modi f ied  w h e n  u n h e a t e d  sera 

were s tored a t  - - 2 0  ~ (up to 6 mon ths ) .  I t  d i s appea red  
a f t e r  a b s o r p t i o n  w i t h  iso- or he te rospec i f ic  d iges t ive  
m u c o s a  d r y  powder .  A b s o r p t i o n  w i t h  a n y  one of t h e  
species-specific d ry  powders  r e m o v e d  t h e  pos i t ive  s t a in ing  
obse rved  on t h e  gob le t  cells of all  t h e  autologous,  iso- 
logous, a n d  he te ro logous  d iges t ive  t i ssue  sections.  

S imi la r  resul t s  were obse rved  in r abb i t s .  In  th i s  species ,  
however ,  some dif ferences  m a y  be  seen in r e l a t ion  to  t h e  

Fig. 1. Positive immunofluorescenee staining observed on a rat 
colon with its own unheated serum. 
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Fig. 2. Negative immunofluorescence staining observed on the same 
colon as in Figure I with the same serum heated for 30 min 
at 56 ~ 


