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Na+7. W e  found  in th i s  s t u d y  t h a t  15 m M  CaCI~ d id  no t  
s ign i f i can t ly  increase  t h e  a c t i v i t y  of e i the r  t h e  ValS-A I I  
or IleS-A I I  (Table  I I )  P rev ious  cau t ion  t h a t  our  resul t s  
could be inf luenced b y  the  in t r ins ic  a c t i v i t y  of Ca++ in 
mod i fy ing  the  b p  a c t i v i t y  appea r s  to  be  unfounded ,  a t  
leas t  a t  t he  CaC12 c o n c e n t r a t i o n  used. Moreover,  t h e  
fac t  t h a t  CaC12 e n h a n c e d  t h e  b p  ac t i v i t y  of ASh 1, V a P - A  I I  
b u t  fai led to s ign i f ican t ly  e n h a n c e  t he  bp  a c t i v i t y  of the  
ValS-A I I  a n d  IIeS-A II ,  is f u r t h e r  ev idence  aga ins t  t h e  
poss ib i l i ty  t h a t  t he  pep t ides  r each  t he  vascu la r  r ecep tors  
in a 'bolus ' ,  no t  unl ike  t he  resu l t s  of an  ear l ier  inves t iga -  
t ion  7. 

This  i nves t i ga t i on  shows t h a t  t he  degree of enhance-  
m e n t  of a c t i v i t y  of a g iven  ang io t ens in  I I  pep t ide  var ies  
w i t h  the  ion p resen t .  I n  add i t i on  i t  is a p p a r e n t  t h a t  t h e  
ac t i v i t y  of t h e  n a t u r a l l y  occur ing  ang io tens ins  is af fected 
b y  a g iven  ion in a d i f fe rent  m a n n e r  t h a n  t he  amide  
der iva t ive .  These  resu l t s  lend f u r t h e r  s u p p o r t  to  t h e  hy-  
po thes i s  of a select ive i n t e r ac t i on  of each  ion w i t h  t h e  
h o r m o n e  or i ts  ana logs  leading to  an  a l t e r a t i o n  of t h e  
equ i l ib r ium of t he  pre fe r red  c o n f o r m a t i o n  which  is .de-  
t ec ted  b y  changes  in t he  b p  a c t i v i t y  5, s. 

Zusammen/assung. Nachweis ,  dass  die B l u t d r u c k -  
a k t i v i t ~ t  yon  Val  5-, I le ~- u n d  A s n i , V a P - A n g i o t e n s i n  I I  
d u r c h  NaC1 ges te iger t  wird. Die Aktivi tS. t  der  na t f i r l i chen  
H o r m o n e  wird  j edoch  yon  CaC12 n i c h t  s ign i f ikan t  e rhSht ,  
obwohl  das  I o n  die Akt iv i tXt  y o n  Asnl ,ValS-Angio tens in  I I  
s t a rk  v e r m e h r t .  
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Morphological Aspects of the Functional Synchronization of Supraoptic Nucleus Neurons 

I t  is we l l -known t h a t  t he  neu rons  of t he  sup raop t i c  
nucleus  are i nvo lved  in t h e  synthes is ,  t r a n s p o r t  and  l ibera-  
t i o n  of t he  n e u r o h o r m o n e s  A D H  a n d  ox i toc in l ,  ~. The  
secre tory  a c t i v i t y  of t he  h y p o t h a l a m i c - n e u r o h i p o p h y s e a l  
sys t em in v e r t e b r a t e s  has  been  s tud ied  in b o t h  n o r m a l  and  
e x p e r i m e n t a l  condi t ions ,  t he  l a t t e r  p roduc ing  hypo-  an d  
h y p e r f u n c t i o n K  To eva lua t e  t he  func t iona l  s t a t e  of the  
neu rosec re to ry  neurons ,  the  nuc lea r  and  nuc leo la r  
vo lumes  and  t he  d e v e l o p m e n t  of Nissl  s u b s t a n c e  were 
used as p a r a m e t e r s  b y  ZAMBRANO a n d  MORDOH 4. T h e y  
d e m o n s t r a t e d  per iods  of a synch ron i c  secre tory  a c t i v i t y  in 
neurosec re to ry  n e u r o n s  of n o r m a l  rats ,  du r ing  which  

d i f fe rent  zones in  t h e  sup raop t i c  nuc leus  could v a r y  t he i r  
f unc t iona l  s ta te ,  a l t h o u g h  t h e  degree of a c t i v i t y  w i t h i n  
each  zone was m a i n t a i n e d  cons t an t .  Th i s  func t iona l  
zonal  a s y n c h r o n y  is m a i n t a i n e d  in an ima l s  s t i m u l a t e d  b y  
d e h y d r a t i o n ,  a l t h o u g h  a ce r t a in  degree of s y n c h r o n i z a t i o n  
of all neu rosec re to ry  n eu ro n s  du r ing  r e h y d r a t i o n  can  be 
obse rved  ~, ~. In  our  s t u d y  we wish  to  ana lyze  some u l t ra -  
s t r u c t u r a l  aspec ts  of t h e  neu rosec re to ry  n eu ro n s  in  t h e  
sup raop t i c  nucleus,  sugges t ing  t h e  ex is tence  of func t iona l  
coo rd ina t ion  a n d  s y n c h r o n i z a t i o n  processes  a m o n g  these  
neurons .  

Materials and methods. T h e  u l t r a s t r u c t u r e  of hypo-  
t h a l a m i c  sup raop t i c  nuc leus  in  b o t h  sexes of W i s t a r  r a t s  
was s tudied.  T h e  r a t s  were f ixed b y  per fus ion  of 3% 
g l u t a r a l d e h y d e  an d  t h e  h y p o t h a l a m i c  b locks  were post-  
f ixed in 2% o s m i u m  te t rox ide .  B o t h  f ixa t ives  were 
buf fe red  a t  p H  7.4 in 0.12 M p h o s p h a t e  buffer .  The  
h y p o t h a l a m i c  b locks  were e m b e d d e d  in D u r c u p a n  
(Fluka)  as usual  a n d  s t a ined  w i t h  1% aqueous  u rany l -  
ace t a t e  an d  t h e n  lead c i t ra te .  

Results. T h e  p re sen t  u l t r a - s t r u c t u r a l  s t u d y  of n o r m a l  
r a t  sup raop t i c  nuc leus  n eu ro n s  is in accord  w i t h  s tud ies  
p rev ious ly  descr ibed  ~, s. Briefly,  t h e  n eu ro n s  h a v e  a large 
nuc leus  w i t h  a p r o m i n e n t  nucleolus.  The  c y t o p l a s m  
presen t s  2 wel l -def ined regions:  a pe r inuc lea r  region w i t h  a 
ve ry  well  deve loped  Golgi  a p p a r a t u s ,  c o n t a i n i n g  lysosomes 
an d  neurosec re to ry  vesicles;  a n d  a m a r g i n a l  cy top lasm,  
v e r y  r ich  in free r ibosomes  a n d  c is terns  of g r anu l a r  endo-  
p lasmic  re t i cu lum.  

Di f fe ren t  f u n c t i o n a l  s t a t e s  of t h e  n eu ro n s  of t h e  supra-  
opt ic  nuc leus  are re f lec ted  b y  t h e  v a r i a t i o n s  seen in t he  

Fig. 1. Wide zone of apposition without interposition of a glial barrier 
in 2 neurosecretory neuron somas. Numerous granular endoplasmie 
reticulum cisterns are seen in the marginal cytoplasm of these 
neurons. • 12.000. 
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Fig. 2. A synaptic, bouton containing cholinergic synaptic vesicles, 
and establishing synapses with 2 neurosecretory neurons. • 12.000. 

n u m b e r  and  d i s t r i b u t i o n  of t h e  cel lular  o rgano ids  of t h e  
p e r i k a r y o n  in d iverse  zones of th i s  nucleus.  Nerver the less ,  
t h i s  a s y n c h r o n y  is p re fe ren t i a l ly  zonal,  a n d  w i t h i n  t h e  
same zone t h e  neu rosec re to ry  neu rons  show u l t r a s t r u c t u r a l  
cha rac te r i s t i c s  w h i c h  are fa i r ly  cons t an t .  

I n  our  u l t r a s t r u c t u r a l  obse rva t i ons  we h a v e  f r e q u e n t l y  
found  wide zones of appos i t i on  of t he  n e u r o n a l  somas  
w i t h o u t  t he  i n t e rpos i t i on  of a gl ial  ba r r i e r  (Figure 1). 
In  these  zones t he  m e m b r a n e s  of t he  n e u r o n a l  somas  
e s t ab l i sh  i n t i m a t e  c o n t a c t  or are s e p a r a t e d  b y  a n a r r o w  
i n t e r s t i t i u m  of a b o u t  200 A_. The  neu rons  i n t e r c o n n e c t e d  
by  these  appos i t i ona l  zones of t h e i r  somas  p r e s en t  
iden t i ca l  morpho log ica l  cha rac te r i s t i c s  in  b o t h  q u a n t i t y  
and  d i s t r i b u t i o n  of t h e i r  organoids ,  sugges t ing  t h a t  t h e y  
m a y  be  in t he  same  f u n c t i o n a l  s ta te .  

The  o the r  morpho log ica l  aspec t  w h i c h  we wish  to 
emphas ize  is t he  p resence  of chol inergic  axo - soma t i c  
synapses ,  w i t h  s y n a p t i c  b o u t o n s  wh ich  are sha red  b y  2 
neu ra l  somas  (Figure  2), i.e., t h e  same s y n a p t i c  b o u t o n  
forms a synapse  w i t h  t he  somas  of 2 j u x t a p o s i t i o n e d  
neurosec re to ry  neurons .  

Discussion. E x t e n s i v e  c o n t a c t  zones b e t w e e n  t h e  
neu ra l  somas,  w i t h o u t  t h e  i n t e rpos i t i oned  glial  barr ier ,  
h a v e  been  obse rved  in o the r  ce rebra l  locat ions ,  especial ly  
d u r i n g  fe ta l  a n d  p o s t n a t a l  d e v e l o p m e n t  ~. I n  t h e  supra-  
op t ic  nuc leus  of t h e  adu l t  r a t  these  zones are  f r e q u e n t l y  
seen. A l t h o u g h  t h e  presence  of ' t i g h t  j unc t ions '  has  no t  
been  observed ,  i t  is v e r y  possible  t h a t  some t y p e  of 
i n t e r n e u r o n a l  c o m m u n i c a t i o n  exis ts  in  these  n a r r o w  
appos i t i ona l  zones of t h e  n e u r o n a l  m e m b r a n e s .  This  
c o m m u n i c a t i o n  could func t i on  in a m a n n e r  ana logous  to  
t h e  'gap j u n c t i o n s '  seen in o the r  locali t ies of n e rvous  
tissue10,11 This  h y p o t h e s i s  seems to  be s t r e n g t h e n e d  b y  
t h e  fac t  t h a t  these  i n t e r co n n ec t ed  n eu ro n s  p re sen t  iden t ica l  
morpho log ica l  charac ter i s t ics .  

W e  feel t h a t  t h e  appos i t i ona l  zones of t h e  n e u r o n a l  
somas,  as well  as t h e  presence  of synap t i c  b o u t o n s  sha red  
b y  2 neurons ,  are morpho log ica l  s t r u c t u r e s  wh ich  m a y  
p e r m i t  a n  i n t e r n e u r o n a l  co o rd i n a t i o n  an d  a synch ron ized  
discharge.  I n  t h i s  sense, t h e  g roups  of i n t e r c o n n e c t e d  
neurons ,  w i t h i n  each  zone of t h e  sup raop t i c  nucleus,  would  
b e h a v e  as f u n c t i o n a l  un i t s  composed  of va r ious  syn-  
chron ized  neurons .  'The  a s y n c h r o n y  of t h e  secre tory  
a c t i v i t y  of t h e  sup raop t i c  nuc leus  n eu ro n s  would  be  
zonal,  i.e., t h e  d iverse  zones of the  sup raop t i c  nuc leus  m a y  
p r e s en t  d i f fe rent  func t iona l  s t a t e s  wh ich  could be  cycii- 
t a l l y  modif ied  4. W i t h i n  t h e  same  zone, t h e  n eu ro n s  ma in -  
t a i n  s imi la r  m o r p h o f n n c t i o n a l  charac ter i s t ics .  The  zonal  
a s y n c h r o n y  is i n t e r p r e t e d  as a m e c h a n i s m  wh ich  p e r m i t s  
t h e  m a i n t e n a n c e  of a h i g h  a c t i v i t y  s t a t e  in  t h e  sup raop t i c  
nuc leus  du r ing  long per iods  of t i m e  w i t h o u t  fatigueS. 

Resumen. E1 es tudio  u l t r a e s t r u c t u r a l  de las n e u r o n a s  
del nflcleo sup radp t i co  de la r a t a  d e m u e s t r a  arnpl ias  
zonas  de aposic idn de los somas  neurona le s  y b o tones  
s inap t icos  que son co mp ar t i d o s  p o t  dos somas.  Los 
au to res  p o s t u t a n  que es tas  e s t r u c t u r a s  morfoldgicas  p u e d e n  
set  m e c a n i s m o s  de coord inac i6n  y s inc ron izac i6n  in ter -  
neurona l .  
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M e m b r a n e  Fi l ters  do not  P r e v e n t  Cell  Contac t s  

E x p e r i m e n t a l  embryo log i s t s  s t u d y i n g  i n d u c t i o n  sys tems  
h a v e  m a d e  ex t ens ive  use of m e m b r a n e  f i l ters  to  s epa ra t e  
two cell popula t ions1 ,  ~. The  f i l ters  were or ig ina l ly  em- 
p loyed  in a n  a t t e m p t  to  d i s t i ngu i sh  b e t w e e n  a chemica l  
inducer  s a n d  i n d u c t i o n  due to  cel lular  contacts~.  The  
m a j o r i t y  of these  s tud ies  h a v e  ut i l ized Mil l ipore  f i l ters  
(Millipore Ltd. )  to  s epa ra t e  t h e  two cell groups.  Severa l  
s tud ies  us ing  these  f i l ters  h a v e  r e p o r t e d  t he  p resence  of 
cel lular  ex tens ions  a long  t he  borde r s  of t he  filter~, 6. 
However ,  some a u t h o r s  st i l l  hope  t h a t  t h i c k e r  f i l ters  m i g h t  
p r e v e n t  cel lular  c o n t a c t  6. 

The  p r e s e n t  p a p e r  descr ibes  t he  resu l t s  o b t a i n e d  w h e n  
t h i c k  Mil l ipore  f i l ters  were used in a p r i m a r y  neu ra l  

i n d u c t i o n  sys t em in t h e  chick. P r e l i m i n a r y  s tud ies  
h o w ev e r  showed  t h a t  where  fi l ters were s ter i l ized w i t h  
70% e t h a n o I / w a t e r  as r e c o m m e n d e d  7 t h e  f i l ter  s t r u c t u r e  

1 C. GROBSTEIN, Nature, Lond. 172, 869 (1933). 
2 L. SAXEX, Devl. Biol. S, 140 (1961). 
a j .  HOLTFRETER, Expl. Cell Res. Suppl. 3, 188 (1955). 

P. WEISS, Int. Rev. Cytol. 7, 391 (1958). 
5 C. GROBSTEIN and A. J. DALTON, J. exp. Zool. 135, 57 (1957). 
6 j .  WARTIOVAARA, ]~. LEHTONEN, S. NORDLING and L. SAXEN, 

Nature, Lond. 238, 407 (1972). 
7 S. NORDLING, H. MIETTINEN, J. WARTIOVAARA and L. SAXE~,, 

J. t~Inbryol, exp. Morph. 26, 231 (1971). 


