
15.3. 1975 Specialia 349 

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  
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Fig. 1. Millipore filters examined by stereoscanning electron microscopy. In Figure A the structure of the untreated GS 0.22 b~m filter is 
shown ( • 15,600). When the filter is immersed in 70% ethanol/water for 30 min the fibres become swollen and partially dissolved (Figure B, 
x 24,400). Absolute alcohol rendered the GS 0.22 b~m filter completely unstable in the electron beam and no photographs could be obtained. 

The effect of 100% alcohol is shown instead on the HA 0.45 btm fiIter (Figure C, • 10,400). It can be seen that the structure of the filter has 
been completely removed. The GS Millipore filter after autoclaving in saline (Figure D). The structure of the filter remains unaffected 
(x  25,000). 

b e c a m e  swol len  a n d  d i s t o r t e d  a n d  in h i g h e r  c o n c e n t r a -  
t i o n s  of  a l coho l  t h e  f i l t e r  a c t u a l l y  d i s s o l v e d  s. T h e  f i l t e rs  
were ,  t he r e fo re ,  s t e r i l i zed  b y  a u t o c l a v i n g  w h i c h  does  n o t  
a f f ec t  t h e i r  s t r u c t u r e  9 (F igure  1). 

I n  t h e  i n d u c t i o n  s t u d i e s  c h i c k  e m b r y o s  s t a g e  3 a/4 a n d  4 
were  m o u n t e d  b y  N E w  cu l t u r e  1~ A m i c r o i n c i s i o n  was  
m a d e  in t h e  a r ea  o p a c a  of  t h e  s t a g e  3a/4 e m b r y o s  a n d  a 
' p o c k e t '  was  f o r m e d  b y  s e p a r a t i n g  t h e  h o s t  e c t o d e r m  a n d  
h o s t  e n d o d e r m .  Mi l l ipore  f i l t e rs  a p p r o x i m a t e l y  1.2 • 1.2 
m m  t y p e s  H A  (0.45 b~m 4- 0.02 btm p o r e  size, 150 [zm :E 10 
b~m th i ck )  or  G S  (0.22 ~xm 4- 0.2 [zm p o r e  size, 135 btm d- 
10 btm th i ck )  were  i n s e r t e d  i n t o  t h e  ' p o c k e t ' .  H e n s e n ' s  
n o d e  f r o m  a s t a g e  4 e m b r y o  was  t h e n  exc i sed  a n d  t r a n s -  
f e r r ed  b y  p i p e t t e  t o  a s t a g e  3 a/, e m b r y o  a n d  p l a c e d  in  t h e  
' p o c k e t '  b e t w e e n  t h e  h o s t  e n d o d e r m  a n d  t h e  Mi l l ipore  
f i l ter  w i t h  t h e  n o d e  e n d o d e r m  a d j a c e n t  to  t h e  f i l ter .  T h e  

c u l t u r e  s y s t e m  was  r e i n c u b a t e d  a t  37 .5~  a n d  e x a m i n e d  
b y  l i g h t  a n d  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 y .  

I n  t h e  e l e c t r o n  m i c r o s c o p e  ce l lu lar  deb r i s  was  seen  a t  
t h e  edges  of  t h e  n e w l y - e x c i s e d  H e n s e n ' s  n o d e  (F igu re  2). 
T h r o u g h o u t  t h e  f i l t e rs  t h e  p o r e s  a re  c l ea r ly  o u t l i n e d  a n d  
s m a l l  d r o p l e t s  o f  c y t o p l a s m  are  p r e s e n t .  A f t e r  3 h 
r e i n c u b a t i o n  t h e r e  are  no  s igns  of  t h e  ce l lu la r  deb r i s  a n d  
d a m a g e  a d j a c e n t  t o  t h e  node .  T h e  c y t o p l a s m i c  d r o p l e t s  
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Fig. 2. The appearance of the newly-cut edge of Hensen's node (HN) 
examined by transmission electron microscopy immediately after 
grafting into the host embryo ( • 6,000). Cellular debris (CD) can be 
seen adjacent to the edge of the node. 

Fig. 3. Cellular debris (arrow) in a HA 0.45 Dm Millipore filter (MF) 
after 24 h incubation in the embryonic induction system. The 
structure of the filter is outlined by fluid in the pores. ( • 180,000). 
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Fig. 4. Cellular processes extending into a Millipore filter (MF) 
incubated for 24 h in a chick embryo between a graft of Hensen's 
node (G) and the host ectoderm (EC). Note that more processes 
emerge from the graft towards the host ectoderm than vice versa, and 
that neural induction has occurred. 

r emain  in t he  filter, however ,  and  are p resen t  even af ter  
16-24 h incuba t ion  (Figure 3). 

Many  cellular processes can be seen by  l ight  microscopy 
in b o t h  of the  fi l ter  types  incuba ted  24 h in the  chick 
embryos .  Usual ly  more  processes emerge f rom H en sen ' s  
node toward  the  hos t  ec toderm t h a n  vice versa. Several  
of the  processes appear  to  p ro jec t  into the  fi l ter  to  abou t  
half  of the  th ickness  of the  fi l ter  (Figure 4). The re- 
ma inder  of the  fi l ter  appears  to  have  darkened  contents .  

I n  the  e lectron microscope the  pores  of the  fi l ters in the  
chick embryos  are clearly out l ined and  cellular processes 
are p resen t  in the  pores ad jacen t  to  the  node  and  hos t  
ec toderm.  Throughou t  these  fi l ters small  drople ts  of 
cy top la sm were present .  

In. addi t ion,  s tage 4 H en s en ' s  nodes were excised and 
minced in saline. Millipore fil ters were added  to  th is  
p repa ra t ion  and incuba ted  at  37.5~ for 10 rain. The 
pores  of the  fi l ters were out l ined and  cy toplasmic  drople ts  
similar in appearance  to  those  in Figure 3 were p resen t  
t h roughou t  the  fi l ter  (Figure 5). 

Microsurgery causes d amag ed  cells and cell debris. This  
cell debris  appears  as cy toplasmic  drople ts  and readi ly  
passes in to  the  filters. Cellular processes can also ex t end  
f rom cell popula t ions  on e i ther  side of the  fi l ter  and  con tac t  
th is  debris  w i t h o u t  pene t r a t i ng  very  far  into t he  in te rven-  
ing filter. Thick  m e m b r a n e  fil ters do not,  therefore,  
p r e v e n t  cellular con tac t  n.  

Rdsumd. La microchirurgie  cause des dommages  aux  
eellules. Les d6bris cellulaires on t  l ' apparence  de gout te-  
le t tes  cy top lasmiques  qui p6ngt ren t  dans  les f i l tres 
Millipore. Dans  un syst~me d ' i nduc t ion  neurale  primaire,  
lea polpula t ions  de cellules d ' u n  c6t6 on de l ' au t re  du fil- 
t re  6 tenden t  des processus eellulaires qui p r e n n e n t  con tac t  
avec ces d6bris sans p6n6trer  trgs loin dans  le filtre. P a r  
cons6quent  m~me les f i l tres @ais  n ' e m p ~ c h e n t  pas  le 
con tac t  cellulaire. 
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Fig. 5. A Millip0re filter following immersion in a solution of saline 
and Hensen's nodes cut into smaller pieces. The filter is filled with 
cytoplasmic droplets (arrow). • 185,000. 

11 I should like to thank Miss V. COWPER, the Bedford College Elec- 
tron Microscope Unit, London, who kindly produced the stereo- 
scanning photographs. 

S o m e  U l t r a s t r u c t u r a l  O b s e r v a t i o n s  on  the  C y t o t o x i c i t y  of an  A l c o h o l i c  E x t r a c t  of 
Suberi tes  incons tans  o n  H e L a  Ce l l s  

Some mar ine  sponges  are known  to produce  a n t i t u m o u r  
subs tances  1. In  our s tudies  of local mar ine  sponges,  we 
have  shown t h a t  the  species, Suberites inconstans, 
con ta ined  all alcohol-soluble pr inciple  which  was cy to tox ic  
to H e L a  cells 3. This alcoholic ext rac t ,  a t  a concen t ra t ion  
of 60 ag /ml  and  above,  i r revers ib ly  inh ib i ted  the  g rowth  
of H e L a  cells; and  by  means  of phase  con t ras t  microscopy,  
it was shown that cell death was caused by the rupture 
of both nuclear and cell membranes. This paper describes 
further studies of the cytotoxic effect of this sponge 

ex t r ac t  on H e L a  cells a t  t he  u l t r a s t ruc tu ra l  level and  
a t t e m p t s  to  correlate  the  e lectron microscope observa t ions  
w i th  those  of our previous  results.  

Materials and Methods. An alcoholic ex t r ac t  was made  
of t he  sponge, Suberites inconstans, as descr ibed previ-  
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