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Summary. A new m e d i u m  was  deve loped  for  t issue- 
cu l tur ing  of the  h u m a n  squamous  cell ca rc inoma of the  
skin. The  morpho logy  of the  ou tg rowing  t u m o u r  cells is 
described, pa r t i cu la r ly  wi th  regard  to  t h e  project ions  of 
cell surface. There  are  2 forms to be  d i f fe ren t ia ted :  one 
which is s imilar  to  t h e  desmosomes  of t h e  no rma l  epi- 
the l ium of t he  skin, and one of in tercel lular  connec t ive  

strands.  T h e  d i f ferent  funct ions  of b o t h  forms are  dis- 
cussed wi th  regard  to the  exchange  of cell ma t t e r .  
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Cholinergic Mechanism in the Release of Cate- 
cholamines  from Intra-Gan~lionic Inhibitory 

Terminals? 

Inh ib i t ion  of sympa the t i c  gangl ion cells is exer ted  b y  
in t ragangl ionic  adrenergic  ne rve  endings 1 arising e i ther  
f rom axon  collaterals  or  f rom special  ' chromaff iue '  cells. 
Recen t ly  we h a v e  shown ~ t h a t  a n u m b e r  of adrenergic  
t e rmina l s  is p resent  in the  feline gangl ion cervicale  
superius, d isplaying a fo rmaldehyde- induced  f luorescence 
under  t h e  l igh t  microscope.  These  te rmina ls  con ta in  elec- 
t ron  microscopic  'dense-core vesicles '  and  es tabhsh  axe-  
somat ic  con tac t s  wi th  gangl ion cells. 

E lec t ron  h is tochemica l  s tudies pe r fo rmed  b y  means  of 
the  uranyl - th iochol ine  t echn ique  s revea led  t h a t  adrener-  
gic axe - somat ic  ne rve  endings  exh ib i t  an  acetylchol in-  
esterase (ACHE) ac t iv i ty .  The  reac t ion  is confined to the  
in te rves icu la r  space wi th in  the  t e rmina l  (Figure). No  
enzyme  ac t i v i t y  could be observed,  however ,  a t  the  
junc t iona l  area  be tween  the  te rmina ls  and the  pseudo-  
dendr i t ic  pro t rus ions  of t he  gangl ion cells, in s t r ik ing 
con t ras t  to  axe -dendr i t i c  (exci tatory)  synapses,  charac-  
ter ized by  a h e a v y  enzyme  reac t ion  of the  synap t ic  area. 

Supposing t h a t  t h e  si te of an  enzyme  ac t i v i t y  po in t s  
to  t he  si te of t he  b reakdown of its physiological  substrate ,  
one  arr ives  a t  t h e  conclusion t h a t  acetylchol ine,  being the  
physiological  t r ansmi t t e r  subs tance  in exc i t a to ry  gang-  
l ionic synapses ~, p lays  a role also in t he  l ibera t ion  of 

Electron histochemical localization of acetylcholinesterase in an 
axe-somatic synapse in the ganglion cervicale superius of a cat. A 
large number of synaptic vesicles is present in the presynaptic 
axon; most of the vesicles are of the simple ('regular') type, whereas 
others belong to the dense-core type (arrows). The intervesicular 
space within the terminal axoplasm is, here and there, filled by the  
electron dense end product of th~ acetylcholinesterase reaction 
(double arrows). PsD, pseudodendritic protrusion of the post- 

synaptic ganglion cell. Cola, cotlagenous fibres. × 36,800. 

ca techolamines  f rom inh ib i to ry  (adrenergic) terminals .  
Catecholamines  are  known to  exer t  a b lockade  of gang- 
l ionic t ransmiss ion 5 b y  means  of increasing the  m e m b r a n e  
po ten t i a l  of the  gangl ion cells s. The  e lec t ron histo- 
chemica l  pa t t e rns  suggest  t h a t  the  l ibera t ion  of catechol-  
amines  f rom the i r  bound  form wi th in  t he  adrenergic  
ne rve  endings is effected b y  a cholinergic mechanism.  

An in te rac t ion  be tween  ace ty lchol ine  and  norepi- 
nephr ine  a t  the  level  of the  per iphera l  au tonomic  inner- 
r a t i o n  appa ra tus  has  been  proposed  r e p e a t e d l y t  His to-  
chemical  s tudies on the  s t ructure ,  d e v e l o p m e n t  and 
regenera t ion  of t he  per iphera l  au tonomic  innerva t ion  
appa ra tu s  failed to  suppor t  th is  t heo ry  s. A t r ansmi t t e r  
in te rac t ion  of this  k ind appears  to  be  possible, however ,  
a t  the  level  of t he  inh ib i to ry  gangl ionic  synapses t h a t  
might ,  a t  least  par t ly ,  accoun t  for  t he  s ta r t l ing  physio-  
logical f indings of BURN and his col laborators .  

Zusammen/assung. Elek t ronenmikroskop i sch  werdetx 
e infache und  osmiophile  ( ,dense cores) synapt ische  
BlAschen in den axo-somat i schen  (hemmenden)  adrener-  
gischen Nervenend igungen  im Gangl ion cervicale  superius 
der  Ka t ze  gefunden.  Die  Anwesenhe i t  einer e lektronen-  
h i s tochemischen  Ace ty lcho l ines te rase -Reakt ion  u m  die 
synapt i schen  Bl~lschen h e r u m  scheint  fiir die funkt ionel le  
B e d e u t u n g  des Acetylchol ins  bei  der  Fre i se tzung  yon 
Ca techo laminen  aus soIchen l~ervenendigungen  zu spre- 
chen. 

B. CSILLIK and ELIZABETH KNYIHAE 

Department o~ Anatomy, University Medical School, 
Szeged (Hungary), 30th May 7967. 

1 B. HAMBERGER, K.-A. NORBERG and F. SJ6QUXST, Int. J. Near °" 
pharmac. 2, 279 (1963). 

a B. CStLLIK, G. KkLMLN and E. KNYIHkR, Experientia 23, 477 
(1967). 

s Fixation with an isotonic and isohydric 10% formaline solution 
through the carotid artery. Thick frozen sections are incubated 
at pH 6.2 for 10-60 rain in the following solution: acetylthiO" 
choline, 7 mg; acetate buffer, 0.1M, 2.5 ml; copper glycinate, 
0.1M, 0.1 ml; uranyl acetate (concentrated solution), 0.1 ml. 
After incubation, sections are treated with an isotonic and iso" 
hydric yellow ammonium sulphide solution, rinsed, dehydrated, 
embedded in Durcupan, sectioned on an LKB Ultrotome and 
photographed under a Tesla 413 B electron microscope. 

4 W. FELD~ERO and J. H. GADDUM, J. Physiol., Lend. 8~, 305 
(1934). 

6 A. S. MARRAZZI, Am. J. Physiol. 727, 738 (1939). - R. M. EOcL~S 
and B. LXSET, J. Physiot., Lend. 157, 484 {1961). 

s A. LUNDBERg, Acta physiol, scan& 2a, 252 (1952). 
J. H. BuR~ and M. J. RAND, Nature 784, 163 (1959). - J. H. BORN, 
Pharmae. Rev. 25, 377 (1966). 

8 B. CSILLIK, J. Neurochcm. 7?, 351 (1964). - B. CSILLIK and G. ]3. 
KOELLE, Acta histochem. 22, 350 (1965); Acta neuroveg. 29, 177 
(1966). 


