
15.9. 1975 Specialia 1087 

D i f f e r e n t i a t i o n  o f  Q u a i l  H e n s e n ' s  N o d e  i n  C h i c k  

I t  has  been  known  for a long t ime t h a t  the  p a r t  of chick 
b las toderm which  conta ins  Hensen ' s  node, when  isolated 
and grown in sui table  condit ions,  will d i f fe rent ia te  in to  
various t issues 2, a. VEINI and HARA 4 have  recent ly  shown 
wi th  homoplas t ic  t r ansp lan ta t ions  t h a t  Hensen ' s  node 
in the  coelomic cav i ty  of an older embryo  will give 
rise to neural  s t ructures ,  notochord,  carti lage, muscle,  
d i f ferent  pa r t s  of the  digest ive t ract ,  pancreas ,  and, less 
f requent ly ,  to  glands like thyroid ,  pa ra thy ro id  and thy -  
mus. Since quail  cells can be readi ly dis t inguished f rom 
chick cells by  LE DOUARIN'S marker  5 v (a DNA-con ta in ing  
nucleolus which  is seen as a red spot  in Feu lgen-s ta ined  
quail  cell nuclei), it  seemed in teres t ing  to find out  w h e t h e r  
quail  Hensen ' s  node would show similar d i f ferent ia t ion  
tendencies  in chick coelomic cavity.  

Squares of 0.2 • 0.2 m m  conta in ing  the  Hensen ' s  node  
and similar squares  immedia te ly  poster ior  to  t h e m  (post- 
nodal  pieces) were r emoved  f rom young Japanese  quail  

C o e l o m i c  C a v i t y  ~ 

embryos  a t  s tages which cor respond to HAMBURGER a n d  
HAMILTON chick embryo  stages 3-31/~ (half-grown 
pr imi t ive  streak) and 4 (full p r imi t ive  streak).  The pieces  
were inser ted  into the  coelomic cavit ies  of W h i t e  Leg- 
horn  chick embryos  which  had  been incuba ted  for 60 h, 
using the  me t h o d  descr ibed by  I~ARA s' 9. After  8-12 days  
the  graf ts  even tua l ly  found in the  embryos  were f ixed 
in Zenker ' s  fluid, sectioned,  s ta ined wi th  Feulgen and  
Rossenbeck ' s  m e t h o d  and examined  histologically.  A 
graf t  was found in 24 cases out  of a to ta l  of 38 surv iv ing  
embryos ;  the  size, shape  and a t t a c h m e n t  of the  graf t  
var ied considerably.  

The results  of the  histological  analysis  are shown in the  
Table. I t  shows t h a t  no marked  difference was found  
be tween  graf ts  of d i f ferent  stages. However ,  the  differen-  
t ia t ion  of node and  pos tnoda l  f rom the  same blas to-  
de rm was often similar. E n d o d e r m a l  d i f fe ren t ia t ions  
were the  mos t  f r equen t  ones, consis t ing of r e sp i ra to ry  

The frequencies of various quail tissues in the grafts 

Stage4 Stage 3 31/2 

HN (8) PN (8) HN (5) PN (3) 

Nervous tissue 4 2 1 - 
Pigment cells 1 - 
Thyroid epithelium 1 1 - - 
Digestive epithelium 7 3 5 2 
Digestive tube (all layers) 2 4 1 1 
Connective tissue (other than digestive tract) 2 3 1 1 
Muscle (other than digestive tract) 1 3 1 1 
Cartilage 3 3 1 1 
Lymphatic tisstte 2 4 3 1 
Notochord - - l - 

FIN, Hensen's node; PN, postnodal piece. 

and /or  digest ive epi the l ium (oesophagus, crop, s tomach,  
gut) and digest ive glands, of ten in great  masses.  Some- 
t imes  the  accompany ing  connect ive  t issue and muscle 
layers were der ived only f rom the  host ,  somet imes  f rom 
the  graf ted  quail  tissue. In  some cases, quail  connec t ive  
t issue and muscle was found even outside the  digest ive 
tube,  as well as quail  cartilage, somet imes  toge ther  w i th  
chick cartilage. A thyro id  wi th  quail  ep i the l ium and chick 
connect ive  t issue appeared  twice, and once w h a t  seemed 
to be a quail  notochord.  Chick lympha t i c  t issue wi th  
more  or less a b u n d a n t  quail  cells was no t  rare. Quail  
nervous t issue (with chick blood vessels) was found in 
some cases, bu t  only once in any  grea t  a m o u n t ;  in t h a t  
case even p igm en t  cells were found, which had  migra ted  
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even into host  feathers .  E x c e p t  in lympha t i c  tissue, 
comple te  mix tures  of cells of the  two species were rare, 
a l though areas of chick connect ive  t issue and muscle  
could gradual ly  change into areas of cor responding  quail  
cells. 

The results  indicate  t h a t  the  quail  Hensen ' s  node and  
the  pa r t  of pr imi t ive  s t reak  immedia te ly  beh ind  it can  
realize various deve lopmen ta l  potencies  in chick coelomic 
cavi ty ,  and t h a t  the  overal l  d i f ferent ia t ion  p a t t e r n  is no t  
basically di f ferent  f rom t h a t  of the  chick Hensen ' s  node. 
They  also show tha t ,  in coelomic graft ing,  the  hos t  t issue 
m a y  have  an act ive p a r t  in the  fo rma t ion  of th~ graft ,  
being able to different iate ,  a t  least  into muscle,  connec t ive  
t issue and cartilage. 

Summary. Quail Hensen ' s  nodes were cul tured  in t he  
chick coelomic cavi ty.  They  d i f ferent ia ted  into var ious  
tissues, in t imate ly  mix ing  wi th  hos t  ceils, which in m a n y  
cases formed the  suppor t ing  mesode rm of graf t  epi thel ia l  
or nervous  tissue. 
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