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E D T A  ~-~ and s t andard ized  bleedings s, give abou t  the  
same effect  of raised mitose  f requency  of bone mar row 
and thymus .  In  the  two l a s t -men t ioned  exper imen t s  the  
hyperca lcemia  is secondary  to an init ial  hypocalcemia.  
The Canadian  scient is ts  make  it ev ident  t h a t  the  para-  
thy ro id  glands  are inves ted  wi th  the  superior  control l ing 
funct ion  of t he  mi to t ic  level of t h y m u s  and  bone marrow.  
In  our exper iments ,  however ,  the  bleeding caused by the  
bone mar row aspi ra t ion  was insignificant.  

The concep t  of chalones,  on which a major  l i tera ture  
exists  9, migh t  also yield an explana t ion  of the  mi to t ic  
s t imulat ion.  Chalones are mi to t ic  inhibi tors  normal ly  
fixed to  the  cell membranes ,  bu t  which are t h o u g h t  to 
fall off, e.g. a t  t r auma t i c  incidents.  

This repor t  is mere ly  prel iminary,  seeing t h a t  w i t h o u t  
fu r the r  research it is impossible to  say in which  w a y  the  
s t imula t ion  of mi toses  is media ted .  
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Summary. Normal  p r ima ry  neural  induct ion  has been fur ther  s tud ied  by  TEM and SEM. A single mesode rm cell is 
usually in con tac t  wi th  several  ec toderm cells. The mesoderm ceils are also contac t ing  o ther  mesode rm cells. I t  is 
suggested t h a t  ec toderm cells are induced in groups and t h a t  induct ion  is synchronized  by  these contacts .  At  the  
poin ts  of con tac t  be tween  mesoderm and ec toderm cells cy toplasmic  changes  are p resen t  in the  induced tissue. 

P r i m a r y  neural  induc t ion  has been shown to  occur in 
the  ve ry  early stage-5 chick embryo  4,~. At  th is  po in t  in 
d e v e l o p m e n t  the  ec toderm layer immedia te ly  an te r ior  to 
Hensen ' s  node has th ickened.  The p r e sumpt ive  no tochord  
mesode rm cells are also p resen t  as a mass ven t ra l  to th is  
area of th ickened  ec toderm and recent  s tudies  by  scanning 
eleccron microscopy have  d e m o n s t r a t e d  t h a t  the  meso- 
de rm and ec toderm cells are apposed at  the  t ime of 
induct ion  6. 

The ec tode rm and  mesode rm cells have  now been ex- 
amined  at  the  t ime  of neural  induct ion  using bo th  the  
SEM and TEM to ob ta in  a more  deta i led  assessment  of 
the  u l t ras t ruc tura I  features.  Par t icu lar  a t t en t i on  has been 

paid  to the  cellular contac ts  and the  changes in t he  cyto-  
p lasm at  the  junc t iona l  regions. 

Materials and me,hods. White  leghorn chick embryos  
were incuba ted  at  37.5 ~ unti l  s tage -5  v. The eggs were 
then  opened and  the  embryos  cut  off the  yolk and moun t -  
ed by  New Culture s . The specimens were immed ia t e ly  
placed in KARNOVSKY'S 9 f ixat ive for 12 h. They  were 
t h e n  buffered in Cacodyla te  buffer  1~ for 12 h. 

S E M  preparation. A nar row fracture  was d i rec ted  across 
the  area pel lucida immedia te ly  anter ior  to H en s en ' s  node. 
This exposed the  ec toderm,  mesoderm,  and en d o d e rm in 
the  region to be s tudied.  In  two specimens  the  mesode rm 
layer  was sheared off s l ight ly caudad  to the  ec toderm 

Fig. 1. The three embryonic layers anterior to Hensen's l~ode. EC, Fig. 2. The fibrils and filopodia on the ventral ectoderm layer. EC, 
ectoderm; MS, mesoderm; En, endoderm. • 219. ectoderm; MS, inesoderm, x 11,000. 
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Fig. 3. A) and B). A mesoderm cell on the ventral ectoderm surface. The filopodia closely follow the contours of the ectoderln layer. EC 
ectoderm; MS, mesoderm. A) • 22,000; B) x 55,000. 

l aye r .  T h e  r e s u l t i n g  she l f  of  e c t o d e r m  a l l o w e d  a u s e f u l  
s t u d y  of  t h e  v e n t r a l  e c t o d e r m  s u r f a c e .  

T h e  s p e c i m e n s  we re  c r i t i c a l - p o i n t  d r i e d  b y  r e p l a c i n g  
a c e t o n e  w i t h  l i q u i d  CO2, m o u n t e d  o n  C a m b r i d g e  s t u b s  
w i t h  co l lo ida l  s i l ve r  p a i n t ,  c o a t e d  w i t h  go ld  a p p r o x i m a t e l y  
40 n m  t h i c k  a n d  v i e w e d  on  a C a m b r i d g e  $410  s c a n n i n g  
e l e c t r o n  m i c r o s c o p e .  

T E M  preparation. T E M  s p e c i m e n s  we re  d e h y d r a t e d  in  
a g r a d e d  se r i es  of  e t h a n o l / w a t e r  a n d  e m b e d d e d  in  A r M -  
d i t e  1~. U l t r a t h i n  s e c t i o n s  we re  p r e p a r e d  a n d  v i e w e d  on  a 
S i e m e n ' s  E l m i s k o p  I B  (80 kV) t r a n s m i s s i o n  e l e c t r o n  
m i c r o s c o p e .  

Results. S E M  specimens. I n  t r a n s v e r s e  s e c t i o n ,  t h e  ec to -  
d e r m  cei ls  a re  a l i g n e d  d o r s o - v e n t r a l l y  ( F i g u r e  1). A l o n g  
t h e  v e n t r a l  b o r d e r  t h e  cel ls  a p p e a r  as  s w e l l i n g s  a n d  t h e i r  
p e r i m e t e r s  as  d e p r e s s i o n s .  T h i s  b o r d e r  is  c o v e r e d  w i t h  
f ine  f ib r i l s  a n d  s e v e r a l  f i l o p o d i a  ( F i g u r e  2) w h i c h  m a y  
h a v e  o r i g i n a t e d  d u r i n g  s p e c i m e n  p r e p a r a t i o n .  S o m e  of  t h e  
m e s o d e r m  cel ls  a r e  p u l l e d  a w a y  w h e n  t h e  f r a c t u r e  is di-  
r e c t e d  a c r o s s  t h e  a r e a  p e l l u c i d a  t h o u g h  m e s o d e r m a l  fi lo- 
p o d i a  r e m a i n  o n  t h e  v e n t r a l  e c t o d e r m  s u r f a c e .  T h i s  su r -  
face  is a l so  c o v e r e d  w i t h  a n  i n c o m p l e t e  l a y e r  of  f ine  b a s e -  
m e n t  m e m b r a n e  m a t e r i a l .  

T h e  m e s o d e r m  l a y e r  is c o m p o s e d  of a m e s h w o r k  of  cel ls  
a d j a c e n t  to  t h e  e c t o d e r m  l aye r .  S o m e  m e s o d e r m  cel ls  
i m m e d i a t e l y  a d j a c e n t  t o  t h e  e c t o d e r m  a r e  c l o se ly  a p p o s e d  
to  i t  ( F i g u r e  3). A s ing le  m e s o d e r m  celI m a y  h a v e  s e v e r a l  
l ong  f i l o p o d i a  w h i c h  f a n  o u t  on  to  t h e  e c t o d e r m  l a y e r  so  
t h a t  m o s t  m e s o d e r m  cel ls  c o n t a c t e d  4 or  5 e c t o d e r m  cel ls  
a t  t h e  s a m e  t i m e .  H o w e v e r ,  a s ing le  m e s o d e r m  cell  m a y  
be  in  c o n t a c t  w i t h  as  m a n y  a s  t e n  e c t o d e r m  cells  a t  t h e  
s a m e  t i m e .  l e a c h  m e s o d e r m  cell  w a s  a lso  c o n t a c t i n g  f o u r  
to  6 o t h e r  m e s o d e r m  cells.  O c c a s i o n a l  m e s o d e r m  cel ls  
c o n t a c t e d  e c t o d e r m  cel ls  a n d  m e s o d e r m  a n d  e n d o d e r m  
cells.  T h e s e  m e s o d e r m  cel ls  we re  p r e s e n t  t h r o u g h  t h e  
t h i c k n e s s  of  t h e  e m b r y o n i c  l a y e r s  f r o m  t h e  v e n t r a l  e c to -  
d e r m  to  d o r s a l  ; e n d o d e r m .  

Fig. 4. A mesoderm cell adjacent to the ventral ectoderm layer. Note 
the numerous mesodermal filopodia fanning out on the ectoderm 
cells. EC, ectoderm; MS, mesoderm. • 22,000. 
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l'ig. 5. A mesoderm ceil adjacent to the vet~traI ectoderm during 
primary neural induction. Note the change in the cytoplasm (arrow). 
EC, ectoderm; MS, mesoderm. • 30,600. 
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The  m e s o d e r m a l  ceil f i lopodia  are closely apposed  to the  
v e n t r a l  ec tode rm layer  an d  follow its con tours  (Figure 4). 
The  d i s ta l  ends  of t h e  f i lopodia  are usual ly  n a r r o w e r  t h a n  
the i r  origins an d  a single f i lopodium m a y  c o n t a c t  two or 
th ree  cells b y  crossing the  l e n g t h  of one surface to the  
next .  

T E M  specimens. I n  sect ion the  m e s o d e r m a l  f i lopodia 
can  also be seen closely appl ied  to t h e  ec tode rm borde r  
an d  the re  is a m a r k e d  change  in the  c y t o p l a s m  of these  
cells w h e n  c o m p a r e d  to a d j a c e n t  ec tode rm regions (Fig- 
ure  5). The  c y t o p l a s m  appear s  to  be clear an d  t h e  area  is 
d i s t ingu i shed  b y  i ts  lack of r ibosomes.  In  some regions 
the  mesode rm cells are pressed aga ins t  the  ec tode rm cells 
an d  if b a s e m e n t  m e m b r a n e  ma te r i a l  is p resen t  i t  is com- 
pressed aga ins t  the  ec tode rm layer .  
Discussion. The SEM studies  descr ibed in the  p re sen t  
pape r  show t h a t  mesode rm ceils are in c o n t a c t  w i th  
severa l  ec tode rm cells a t  the  same  t ime.  Elec t rophys io log-  
ical s tud ies  also sugges t  t h a t  these  ceils are in  c o m m u n i -  
ca t ion  w i t h  one a n o t h e r  12. A single mesode rm cell con- 
t a c t i n g  severa l  e c tode rm cells an d  several  mesode rm cells 
suggests  t h a t  p r i m a r y  neura l  i l~duction m a y  occur  in 
groups  of ec tode rm cells. A single mesode rm cell con- 
t a c t i n g  the  ec tode rm in th i s  m a n n e r  would poss ibly  syn- 
chronize  p r i m a r y  neura l  i nduc t i on  in a group of ec toderm 
cells. I n d u c t i o n  of a n  area a t  a p p r o x i m a t e l y  the  same 
per iod would t h e n  be  possible. 

SEM studies  of m e s o d e r m a l  f i lopodia  show t h e m  to be 
c o n t a c t i n g  ec tode rm cells, i n  t h e  p re sen t  T E M  studies  of 
f i lopodia  in t h e  same posi t ion,  the re  is a d i s t inc t  change  
in t h e  cy top lasm.  R ibosomes  and  cell organel les  are no t  
p r e s en t  in t h e  region of the  v e n t r a l  e c tode rm border .  
P rev ious  T E M  studies~a have  descr ibed  a region an t e r io r  
to Hensen ' s  node  in the  ear ly  stage-5 e m b r y o  where  pri-  
m a r y  neura l  induc t ion  is bel ieved to occur. The  cy top l a sm 
in th i s  region showed  a m a r k e d  change.  R ibosomes  and  
o the r  cell organel les  were no t  p r e s e n t  in th i s  region. The  
p re sen t  inves t iga t ion  would sugges t  t h a t  p r i m a r y  neura l  
i nduc t ion  is occurr ing  in th i s  region a t  th i s  t ime.  

Fine  S t r u c t u r a l  Re la t ion  B e t w e e n  P a n c r e a t i c  E x c r e t o r y  D u c t u l e s  and Interce l lu lar  Spaces  
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Summary. Horse - rad i sh  perox idase  in jec ted  in to  the  femora l  ve in  of i n t a c t  rats ,  or infused a t  30 cm H20  pressure  in to  
the  m a i n  panc rea t i c  d u c t  of i n t a c t  dogs, en te red  easiIy the  i n t e r s t i t i a l  spaces s u r r o u n d i n g  acini  an d  ac inar  cells. The  
l a t t e r  are i n t e r connec t ed  a t  the i r  l umina l  s egmen t s  b y  zonulae  occludentes .  These  j u n c t i o n s  form a ba r r i e r  to  t r ace r  
p e n e t r a t i n g  f rom the  i n t e r s t i t i u m  towards  t he  l u m e n  of t e r m i n a l  dnctules .  However ,  t he  i n t r a d u c t a l l y  infused peroxi-  
dase en t e r ed  t he  i n t e r s t i t i a l  spaces, p r o b a b l y  t h r o u g h  the  pressure  in ju red  ac inar  cells, as d id  colloidal  c a r b o n  par t ic les  
w h e n  infused in t r aduc ta l ly .  

P a n c r e a t i c  ac inar  cells are s u r r o u n d e d  b y  in t e r s t i t i a l  
spaces 1-~ easi ly p e r m e a t e d  b y  horse - rad i sh  pe rox idase  
(HRP) ,  a n  u l t r a s t r u c t u r a l  p ro t e in  m a r k e r  5 l eav ing  t h e  
panc rea t i c  e n d o t h e l i u m  rapid ly" .  A t  apica l  segments  of 
these  spaces,  in te rce l lu la r  j unc t i ons  (zonulae occludentes)  
are located  and  serve as local ba r r i e r s  to  t he  passage  of 
p a n c r e a t i c  enzymes  f rom the  l u m e n  of t e r m i n a l  duc tu les  
t o w a r d s  t he  panc rea t i c  i n t e r s t i t i u m  ~, 8. The  j u n c t i o n s  be- 
tween  t he  d u c t u l a r  cells b o r d e r i n g  t he  l u m e n  fulfil  t he  
s ame  func t ion .  Some of them are, however ,  p e r m e a t e d  by  
H R P  r each ing  the  lumen  f rom interce l IuIar  s p a c e s t  

The  e x p e r i m e n t s  r epo r t ed  here  were designed to s t u d y  
p a t h w a y s  for H R P  an d  colloidal  c a r b o n  par t ic les  escap- 
ing the  l umen  of t h e  p a n c r e a t i c  due tu les  an d  en t e r ing  
in t e r s t i t i a l  spaces. 

Material and methods. P a n c r e a t i c  t issue spec imens  f rom 
10 p e n t o b a r b i t a l  anaes the t i zed ,  CFY  i n t a c t  male  r a t s  
weighing  200 g, a n d  10 ch lo ra lose -anaes the t i zed  i n t a c t  
male  dogs weighing  15 kg on t h e  average  were used. 

5 r a t s  received 20 m g  per  100 g b .w.  of H R P  (Sigma 
type  I I )" ,  d issolved in 0.5 ml  of saline,  into  t h e  femoral  
vein.  Spec imens  f rom p a n c r e a t i c  t issues were f ixed 


