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T h e y  obse rved  no t  on ly  l icking and  chewing,  b u t  also 
e jec t ion  m o v e m e n t s  f r o m  t h e  m o u t h  r e sembl ing  those  in-  
duced  w h e n  qu in ine  so lu t ion  is t a s ted .  T h e y  conc luded  
t h a t  t h e  s t i m u l a t e d  a rea  m u s t  be  a sensory  a n d  n o t  a 
m o t o r  s t ruc tu re ,  wh ich  l a t e r  received s u p p o r t  b y  t h e  fac t  
t h a t  p ro j ec t ions  f rom t h e  t o n g u e  were o b t a i n e d  a t  t h i s  
same  si te  ~. W e a k  s t i m u l a t i o n  of t h e  V P M  did no t  induce  
e jec t ion  m o v e m e n t s  in  our  cats .  Da i ly  s t i m u l a t i o n  in t h i s  
area,  however ,  r esu l ted  in a c o m p a r a b l e  effect. S t i m u l a t e d  
an ima l s  re jec ted  c o n c e n t r a t i o n s  of sacchar in  so lu t ions  5 
t i m e s  more  d i lu te  t h a n  controls .  This  suggests  t h a t  s t imu-  
l a t i on  p roduced  ce r t a in  sensa t ions  which,  w h e n  added  to  
t he  t a s t e  sensa t ions  of t h e  saccha r in  solut ions,  b e c a m e  un-  
des i rab le  to  the  an imal .  Lower  concen t r a t i ons  of s accha r in  

so lu t ion  coupled  w i t h  s t i m u l a t i o n  h a d  t h e  same  effect  as 
t h a t  p roduced  b y  h ighe r  c o n c e n t r a t i o n s  of s accha r in  wi th -  
o u t  s t imu la t i on .  

Zusammen[assung. Elek t r i s che  R e i z u n g  im V P M - N u -  
kleus de r  K a t z e  se tz t  die S c h w e l l e n k o n z e n t r a t i o n  be i  den-  
j en igen  Tieren,  die Saccha r in l6 sung  r e inem W a s s e r  
vorzogen,  auf fa l lend  he rab .  
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S y n a p s e s  in the  Rat  S t o m a c h  and S m a l l  In te s t ine  

I n  severa l  accoun t s  of t he  u l t r a s t r u c t u r e  of t he  myen-  
ter ic  p lexus  (AuERBACH'S plexus),  synap t i c  j unc t ions  h a v e  
occas ional ly  been  seen 1-3. I n  t he  p re sen t  research  we 
i n t e n d  to s t u d y  the  d i s t r i b u t i o n  and  re la t ive  f r equency  of 
synapses  of the  m y e n t e r i c  p lexus  in t he  r a t  s t o m a c h  
(g landula r  por t ion)  a n d  smal l  in t e s t ine  (penu l t ima te  loop). 

Spec imens  were f ixed in 5% g lu ta ra ldehyde ,  pos t - f ixed  
in o s m i u m  te t roxide ,  t h e n  d e h y d r a t e d  w i t h  e thano l  a n d  
e m b e d d e d  in a ra ld i t e  (CIBA). Sections,  s t a ined  w i th  
u r a n y l  a ce t a t e  and  lead c i t ra te ,  were obse rved  a t  a 
S iemens  1 A e lec t ron  microscope.  

Typica l  synap t i c  j u n c t i o n s  are  observed  in b o t h  seg- 
m e n t s  of t he  a l i m e n t a r y  cana l :  synapses  are morpholog i -  
cal ly recognized (and i nd i ca t ed  as ' c o n v e n t i o n a l  synapses ' )  
on  t he  basis  of the  fol lowing charac te r i s t i cs :  a) th i cken-  
ing of the  2 apposed  m e m b r a n e s  (pre- and  p o s t - s y n a p t i c  
m e m b r a n e s )  ; th i s  m a y  v a r y  f rom a p r o m i n e n t  to a mini -  
ma l  synap t i c  th icken ing ,  b) P r e - synap t i c  knobs  co n t a i n  
vesicles, wh ich  m a y  fo rm aggrega t ions  near  t he  synap t i c  
clef t ;  a l t h o u g h  ves icu la ted  ne rve  processes in t he  myen-  
ter ic  p lexus  h a v e  been  t e n t a t i v e l y  grouped  in 4 classes on  
t he  bas is  of d i f fe ren t  ves icu lar  c o n t e n t  4, no  clear  correla-  
t ion  b e t w e e n  s t r u c t u r e  a n d  pos i t ion  of synapses  and  k ind  
of ne rve  process  has  yet  been  observed,  c) Pre-  and  pos t -  
synap t i c  m e m b r a n e s  a p p e a r  qu i te  paral lel ,  wi th  an  in te r -  
v e n i n g  cleft  of a b o u t  200 A. I n  some cases e lec t ron-dense  
m a t e r i a l  occurs  b e t w e e n  pre-  and  p o s t - s y n a p t i c  mem-  
branes .  

However ,  i t  shou ld  be  m e n t i o n e d  t h a t  s y m m e t r i c a l  
m e m b r a n e  t h i cken ings  (in ne rve  processes devoid  of 
vesicles) a t  i n t e r - n e u r o n a l  or g i l a -neurona l  contac t s ,  are 
obse rved  a n d  are p rov i s iona l ly  i n t e r p r e t e d  as a t t a c h m e n t  
zones. Moreover  m a n y  ves ic le -conta in ing  ne rve  processes 
r u n  in c o n t a c t  w i t h  o the r  ne rvous  s t ruc tu res  b u t  do n o t  
show m e m b r a n e  t h i cken ings  sugges t ing  a typ ica l  s y n a p t i c  
j unc t ion .  

I n  t he  m a j o r i t y  of cases, synapses  are fo rmed  b e t w e e n  
a ves icu la ted  ne rve  process  a n d  t he  pe r i ca r ion  or a 
dendr i t e  of i n t r a m u r a l  neurons ,  a n d  are t h u s  ident i f ied  as 
axo- somat i c  (Figure 1) a n d  axo-dendr i t i c  (Figure 2) junc-  
t ions.  A smal l  n u m b e r  of j unc t i ons  could no t  be  classified. 

W e  t r i ed  to o b t a i n  q u a n t i t a t i v e  d a t a  on the  d i s t r i b u t i o n  
of synapses  in the  m y e n t e r i c  p lexus  ; for th i s  p h o t o g r a p h i c  
m o n t a g e s  were m a d e  to  get  overa l l  p ic tu res  of i n t r a m u r a l  
ganglia,  a n d  t he  n u m b e r  of synapses  per  un i t  sect ion sur-  
face or pe r  ne rve  cell coun ted .  W e  h a v e  so far  obse rved  
over  300 synapses .  On th i s  basis,  we conclude  t h a t  t he re  
are more  t h a n  6 t i m e s  as m a n y  typ ica l  synapses  in t h e  
s t o m a c h  as in t he  smal l  in tes t ine .  This  h igh ly  s ign i f ican t  

di f ference in the  n u m b e r  of s y n a p t i c  j u n c t i o n s  seems to be  
mos t ly  due to synapses  b e t w een  axons  a n d  sho r t  dend r i t e s  
(Figure 3) ; these  synapses  are a c o m m o n  occur rence  in t he  
s tomach .  

I n  conclusion,  if in t h e  smal l  i n t e s t ine  synapses  are in-  
deed so scant?,, o the r  i n t e r n e u r o n a l  connec t ions  a t  p r e s e n t  
n o t  morpholog ica l ly  de tec tab le ,  or o t h e r  t r an s mi s s ion  
mechan i sms ,  such  as d i f fus ion of t r a n s m i t t e r  ove r  long 
dis tances ,  m a y  be  a d m i t t e d .  Close c o n t a c t s  b e t w een  ne rve  
cells a t  si tes o the r  t h a n  the  morpho log ica l ly  d i f f e ren t i a t ed  
regions c o m m o n l y  recognized as synap t i c  junc t ions ,  h a v e  

Fig. 1. Rat stomach. Myenteric plexus. Synaptic junction between 
a nerve fibre and the periearion of an intramural neuron. The nerve 
process contains many agranular round vesicles partly aggregated 
near the presynaptie membrane, and a few large dense-core vesicles. 
• 40,000. 
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Fig. 2. Rat small intestine. Myenteric plexus. Synaptic junction 
between a nerve fibre and a dendrite of an intramural neuron. The 
nerve process contains agranular 'flattened' vesicles. • 57,000. 

Fig. 3. Rat stomach. Myenteric plexus. A large nerve fibre makes a 
synaptic junction with a small nerve process, very probably a short 
dendrite stemming from an intramural neuron. • 50,000. 

been repor ted  b o t h  in the  cent ra l  nervous  sy s t em 5,e and  
in t he  i n t r amura l  plexuses of the  gut  7. 

Morphological  evidence suggests  t h a t  in the  small  
in tes t ine  re la t ively  pr imi t ive  t ransmiss ion  processes no t  
only occur a t  the  neuro-muscular  junc t ions  bu t  also a t  
junc t ions  inside AUERBACH'S plexus ganglia. Similar  con- 
clusions were reached  by  PATON and  ZAR s t h rough  a 
pharmacologica l  s tudy  of guinea-pig ileum. The higher  
number  of synapses  in s tomach  as compared  to small  in- 
tes t ine  m a y  be re la ted  to  the  r ichness of innerva t ion  f rom 
vagus  nerve  and to the  high degree of extr ins ic  drive o, 
which are typ ica l  of the  s tomach.  Moreover,  it  has  recent ly  
been  shown tha t ,  following vago tomy,  there  is a d rama t i c  
fall in t he  n u m b e r  of synapses  in the  s tomach  1~ 

In  summary ,  b o t h  axo-somat ic  and  axo-dendr i t ic  
synapses  were observed in the  myente r ic  p lexus  of the  ra t  
s tomach  and  smal l  intest ine.  The relat ive n u m b e r  of 
typ ica l  (or convent iona l  synapses  was s ignif icant ly  
higher  in the  s tomach  ~1. 

Riassunto. Nel plesso mienter ico  dello s tomaco  e del- 
l ' i n tes t ino  t enue  di r a t t o  si osservano t ip iche giunzioni  
s inapt iche  sia axo-somat iche  sia axo-dendr i t iche .  I1 

numero  di con ta t t i  s inapt ic i  per  unit~ di superficie di 
sezione o per  cellula nervosa  ~ pifl di sei volte maggiore 
nello s tomaco  che nel l ' in tes t ino tenue.  
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Ascending Neurons of the Spinal Cord Activated by Cold 

The obse rva t ion  t h a t  cooling and hea t ing  the  spinal 
cord m a y  influence the  ascending ret icular  ac t iva t ing  
sys t em and  the rmoregu la to ry  effectors requir ing  supra-  
spinal  control1,2, is indi rec t  evidence for the  af ferent  con- 
duc t ion  of t he  spinal  t he rma l  st imulus.  Ac t iva t ion  of 

ascending uni ts  of the  medial  lemniscal  p a t h w a y  dur ing 
spinal  cord hea t ing  3 has conf i rmed this  a s sumpt ion  for the  
spinal  w a r m t h  st imulus.  The increased discharge of 
spinal  neurones  a t  the  segmenta l  level dur ing spinal  
cooling* fu r ther  suggests  t h a t  ascending  units  migh t  be 


