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noch  P e n t o b a r b i t a l  e r h a l t e n  h a t t e n ,  de r  Schwel lenwer t  
fiir das  K~Lltezittern bet  33,0 ~ lag (Tabelle).  

Diese B e funde  zeigen, dass  P e t h i d i n  das  KAl tez i t t e rn  
un te rd r t i ck t ,  was  a u c h  m i t  de r  k l in i schen  E r f a h r u n g  
t i b e r e i n s t i m m t  (CoRELLI):. Die W i r k u n g  des P e t h i d i n s  
l~sst  s ich d u t c h  P e n t o b a r b i t a l  s teigern.  Dabe i  h a n d e l t  es 
s ich j edoch  n i c h t  ledigl ich u m  eine A d d i t i o n  der  W i r k u n -  
gen be ider  Stoffe, s o n d e r n  u m  e inen  i i be r add i t i ven  Effek t .  

Summary. I n  ra ts ,  sh ive r ing  was induced  b y  cooling. 
Sh ive r ing  s t a r t e d  a t  36.6 ~ in u n a n a e s t h e t i z e d  r a t s  a n d  
a t  36.0 ~ in an ima l s  w i t h  l ight  p e n t o b a r b i t a l  anae s th e s i a  
(5 m g / k g  i.v.). P e t h i d i n e  (2 mg/kg)  lowered the  onse t  of 

sh ive r ing  in u n a n a e s t h e t i z e d  r a t s  to  35.3 ~ a n d  in anaes-  
t he t i z ed  an i ma l s  to  33.0 ~ T h e  resul t s  sugges t  t h a t  t h e  
effect of p e t h i d i n e  upon  sh ive r ing  is p o t e n t i a t e d  b y  pen to -  
ba rb i t a l .  
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Surface Microscopy of the Large Bowel 

I n  the  p r e sen t  paper ,  some p r e l i m i n a r y  resul t s  of colonic 
surface  mic roscopy  are repor ted .  These  h a v e  been  as- 
sessed on  h u m a n  colic m u c o s a  spec imens  p r e p a r e d  f rom 
surgical  or b iop t i c  ma te r i a l .  T h e  biopsies  were  pe r fo rmed  
b y  a sp i r a t ion  f rom eve ry  po r t i on  of t he  colon accord ing  
to  a t echn ica l  p rocedure  set  up  b y  ourselves,  or f rom t h e  
lower 30 cm d u r i n g  rec tos igmoidoscopy  b y  means  of 
rec ta l  forceps.  

Methods. 59 b iop t i c  spec imens  h a v e  been  s tud ied ;  30 
of wh ich  were o b t a i n e d  d u r i n g  rec tos igmoidoscopy  a n d  
29 b y  a sp i r a t i on  a f t e r  e n d - t o - e n d  i n t u b a t i o n .  10 add i -  
t i o n a l  spec imens  were  der ived  f rom surgical  mater ia l .  T h e  
a sp i r a t i ve  b iopsy  p rocedure  ha s  been  descr ibed else- 
where : .  The  spec imens  were o b t a i n e d  f rom 42 sub jec t s  
of b o t h  sexes;  of wh ich  10 Were free f rom diges t ive  
t roub les  and  32 showed  signs of d i f fe rent  colonic dis- 
orders  (non-specif ic  u lce ra t ive  colitis,  colonic c a r c i n o m a  
etc.). The  h is to logica l  sect ions  for t he  surface mic roscopy  
were s tud ied  b y  m e a n s  of a n  U l t r o p a k  Lei tz  a p p a r a t u s ,  
us ing  UO 6.5, UO I I ,  UO 22 a n d  UO 55 lenses;  as a rule,  
t h e  UO I I  lens ha s  b e e n  e m p l o y e d  w i t h  i t s  i m m e r s i o n  
set.  M i c r o p h o t o g r a p h s  were o b t a i n e d  w i t h  a P e r i p l a n  
• 8 ocular  f rom f resh  or  10% fo rmal in  f ixed specimens,  

e m p l o y i n g  h igh  c o n t r a s t  pos i t ives  and  negat ives .  
Results. (1) N o r m a l  sub jec t s :  I n  t he  h is to logica l  p a t -  

t e rn s  of t h e  colonic m u c o s a  of these  subjects ,  two d i f fe ren t  
f ea tu res  can  be  observed .  The  f i r s t  one shows a fiat sur[ace 
on  wh ich  t he  openings  of the  m u c o u s  g lands  a p p e a r  c lear ly  
s h a p e d  a n d  loca ted  a t  i n t e rva l s  v a r y i n g  f rom 110-250 #. 
These  open ings  are vis ible  a t  t he  b o t t o m  of smal l  depres-  
s ions a n d  give rise to  t h i n  r ad ia l  s t r ings  co r r e spond ing  to  
scanty[folds .  The  open ings  are r o u n d  s h a p e d  or a p p e a r  as 

t h i n  clefts ;  t h e i r  d i a m e t e r  usua l ly  v a r y i n g  f rom 10-30/~.  
This  p ic tu re  is c o m p a r a b l e  to  t h e  one in t h e  classical 
a n a t o m i c a l  l i t e r a tu re  2 (Figure  la) .  

The  second fea tu re  shows papillary-like ]olds, un i fo rmly  
d i s semina t ed  a n d  a lmos t  s imi la r  in  size, w i t h  a d i a m e t e r  
of a b o u t  100 # (Figure 2). A t  t h e  v e r y  t o p  of each  fold, 
the  open ing  of t h e  mucous  g l and  can  be observed .  A m o n g  
the  p a p i l l a r y  folds the re  is a r o u n d  or po lygona l  f igure 
which  is caused  b y  the  capi l lar ies  of the  vascu la r  l ayer  of 
the  m u c o s a  a. Th i s  f igure m a y  also be n o t e d  in p r epa ra -  
t ions  h a v i n g  t h e  f la t  aspect .  

One m i g h t  sugges t  t h e  p a p i l l a r y  p a t t e r n  to  be a conse-  
quence  of a n  au top la s t i c  process,  de r iv ing  f rom a c t i v i t y  
of t h e  'muscu la r i s  mucosae ' .  T h e  c o n t r a c t i o n  of the  l a t t e r  
m i g h t  cause  t h e  s t r a i g h t e n i n g  of the  papi l lae  an d  t h e  
d i l a t a t i o n  of t h e  pe r ipap i l l a ry  superf ic ia l  b lood vessels.  
The  au top l a s t i c  process  could phys io logica l ly  affect  t h e  
secre t ion  as well  as t h e  r e a b s o r p t i o n  a c t i v i t y  of t h e  
mucosa.  
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Fig. la. Normal left colon. Mucous surface: several openings of the Fig. lb. Histological pattern from the same specimens: note the 
mucous glands can be observed on the flat background, x 200. small openings of the glands, x 200. 
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Fig. 2. Normal sigma. Mucous surface: papillary-like folds, almost 
uniform in size. At the top of each fold, the opening of the mucous 

gland can be observed, x 200. 

F r o m  al l  t h e  a s p i r a t i v e  b i o p s y  s p e c i m e n s ,  m i c r o p h o t o -  
g r a p h s  of  t h e  su r f ace  o p p o s i t e  to  t h e  m u c o s a l  one  w e r e  
o b t a i n e d .  S o m e  v e r y  c h a r a c t e r i s t i c  f i gu re s  m a y  b e  o b -  
s e r v e d  w h i c h  h a v e  a f inger - l ike  or  p s e u d o v i l l o u s  a s p e c t ,  
g i v e n  b y  t h e  t e r m i n a l  p a r t s  of  t h e  m u c o u s  g l a n d s  (F igure  3). 

(2) S u b j e c t s  w i t h  s igns  of  co lonic  i n v o l v e m e n t  o r  w i t h  
n e o p l a s m s  of  t h e  co l on :  A f i r s t  f i nd ing ,  o b s e r v e d  in  s u b -  
j e c t s  su f f e r i ng  f r o m  m u c o u s  d i a r r h o e a ,  is a s c a n t y  w a v i n g  
of  t h e  m u c o s a  d u e  to  s m a l l  t r a n s l u c e n t  a r e a s  c lose ly  con -  
n e c t e d  to  e a c h  o t h e r  (F igu re  4a, b).  S u c h  a r e a s  c o r r e s p o n d  
to  t h e  g o b l e t  cells,  c l ea r ly  s h a p e d  in  t h e  u s u a l  h i s t o log i ca l  
s ec t i ons  (F igure  4c). I n  t h e  s a m e  p a t i e n t s  a s e c o n d  f e a t u r e  
is o b s e r v e d ;  t h a t  is t h e  i r r e g u l a r  s h a p e  of t h e  g l a n d  o p e n -  
ings,  w h i c h  a re  of  r e m a r k a b l e  size (up to  80-100  #) 
(F igure  5a). 

T h e  t h i r d  f e a t u r e  is g i v e n  b y  t h e  i r r e g u l a r  a s p e c t s  o f  
m u c o u s  su r face .  T h i s  h a s  b e e n  f o u n d  in  a p a t i e n t  a f f e c t e d  
b y  u l c e r a t i v e  col i t i s  a n d  in a case  of  co lon ic  c a r c i n o m a .  I n  

Fig. 4c. Histological pattern from the same specilncn. • 250. 

Fig. 3. Normal right colon. Submucous surface: finger-like figures, 
which correspond to the terminal part of the mucous glands, x 250. 

Fig. 5a. Mucous diarrhoea. Left colon. Mucous surface: large, irregu- 
lar openings of the mucous glands, x 250. 

Figs. 4a and 4b. Mucous diarrhoea. Left colon. Mucous surface : small 
translucent areas, corresponding to the mucous cells, a, x 150; 

b, x 250. 
Fig. 5b. Histological pattern of the same specimen. A large number of 

goblet cells can be observed, x 250. 
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Fig. 6a. Recovering ulcerative colitis. Left colon. Mucous surface: 
wide depressed areas and roughness of the surface; several gland 

openings can be observed, x 50. 
Fig. 6b. Histological pattern of the same specimen showing the wave- 

like aspect of the mucous surface, x 50. 

t he  fo rmer  we obse rved  wide depressed  areas  and  rough-  
ness  of t he  surface,  v a r y i n g  in size a n d  c lear -cu t  on  t h e  
s u r r o u n d i n g  areas.  A t  t h e  b o t t o m  of these,  t h e  g l and  
openings  a p p e a r  o f t en  a l t e red  and  i r regu la r ly  s ca t t e r ed  
(Figure 6a). I n  a case of adeno-ca rc inoma ,  t he  surface  
spec imens  showed  a grossly a lveo la r  p ic tu re  fo rmed  b y  
depress ions  a n d  b y  large i n t e r c o n n e c t i n g  folds. Th e  de- 
pressed  areas  seemed to  co r respond  to  i r regula r  an d  en- 
larged open ings  of t he  glands .  

These  p r e l i m i n a r y  d a t a  seem to show the  su i t ab i l i t y  of 
t he  surface mic roscopy  in t he  s t u d y  of t he  colon. T h e y  
p rov ide  a n u m b e r  of p ic tu res  which  p r o b a b l y  r ep re sen t  
e i t h e r  s t r u c t u r a l  or  func t iona l  aspects  conce rned  w i t h  t h e  
a c t i v i t y  of t h e  muscu la r i s  mucosae .  I t  is also possible  t h a t  
t h e y  p e r m i t  a b e t t e r  c o m p a r i s o n  b e t w e e n  t h e  h is to logica l  
a n d  radiological  p i c tu re  4. 

Riassunto. L a  microscopia  di  superf ic ie  cost i tu isce  u n a  
in tegraz ione  del l ' i s to logia  convenz iona le .  ~ possibi le  che 
essa sveli  a n c h e  a spe t t i  u t i l i  pe r  lo s tud io  dei m o m e n t i  
funz iona l i  del la  mucosa .  
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P h a r m a c o l o g i c a l  P r o p e r t i e s  of  N e u r o n e s  of the  
P a r a r n e d i a n  Ret i cu lar  N u c l e u s  

T he  p a r a m e d i a n  r e t i cu la r  nuc leus  (n.r.p.) ha s  b e e n  
iden t i f i ed  b y  a n a t o m i c a l  t e c h n i q u e s  as a ce rebe l la r  pro-  
j ec t ing  re t i cu la r  nuc leus  of t h e  medu l l a  l& I n  t he  course  
of e x p e r i m e n t s  on  cho l inocep t ive  neu rones  in t he  ca t  
b r a i n  s t em s i t  b e c a m e  a p p a r e n t  t h a t  a g roup  of n e u r o n e s  
in t he  same  region as n.r .p,  were cons i s t en t l y  exci ted  b y  
ace ty lchol ine .  Accord ingly ,  e x p e r i m e n t s  were m a d e  to 
d e t e r m i n e  responses  of n.r .p,  neu rones  to i o n t o p h o r e t i -  
ca l ly  appl ied  drugs.  

Cats  were dece r eb ra t ed  u n d e r  h a l o t h a n e  a n a e s t h e s i a  
a n d  t he  ce rebe l lum was r e m o v e d  to expose  t he  f loor  of 
t h e  I V t h  vent r ic le .  B ipo la r  s t i m u l a t i n g  e lec t rodes  were 
inse r t ed  in to  one cerebe l la r  pedunc le  and  four-  or f ive-  
ba r re l l ed  glass mic rop ipe t t e s  were i n se r t ed  t h r o u g h  t h e  
f loor of t he  I V t h  vent r ic le .  Record ings  were m a d e  f rom 
single neu rones  a n d  d rugs  were expel led  w i t h  cu r r en t s  of 
50-100 nA.  

W h e n  p e n e t r a t i o n s  were m a d e  be tween  1.0 and  3.5 m m  
ros t ra l  to  t he  obex  a n d  b e t w e e n  0.4 a n d  1.2 m m  la te ra l  
to  t he  mid- l ine ,  m a n y  n e u r o n e s  were found  wh ich  gave  a n  
a n t i d r o m i c  response  to s t i m u l a t i o n  of t he  ips i l a te ra l  cere- 
be l l a r  peduncle ,  t h e  l a t e n c y  on  m o s t  occasions  be ing  be-  
tween  0.6 a n d  1.6 reset .  These  neu rones  were p r e s u m e d  
to  b e l o n g  to  n.r .  R. 

The  effect  of d rugs  on  t he  s p o n t a n e o u s  a c t i v i t y  of these  
neu rones  was examined .  Ace ty lcho l ine  was appl ied  to  42 
a n d  of these  i t  exc i ted  39 a n d  lef t  3 una f f ec t ed ;  t h i s  
response  could  be  b locked  b y  app l i ca t ion  of ga l l amine  
f rom a n o t h e r  b a r r e l  of t h e  mic rop ipe t t e .  N o r a d r e n a l i n  

was  appl ied  to  19 of which  i t  i n h i b i t e d  17, 2 be ing  unaf-  
fected,  an d  5 - h y d r o x y t r y p t a m i n e ,  app l i ed  to  20 exci ted  
16, i n h i b i t e d  1 a n d  lef t  3 unaf fec ted .  Thus ,  w i t h  a few 
excep t ions  these  neurones  are of one  pha rmaco log ica l  
type ,  be ing  exc i ted  b y  ace ty lchol ine ,  i n h i b i t e d  b y  nor-  
a d r e n a l i n  a n d  exc i ted  b y  5 - h y d r o x y t r y p t a m i n e .  I n  t h i s  
respec t  t h e y  differ  f rom a r a n d o m  s a m p l e  of b r a i n  s t em 
neu rones  since these  show a wide v a r i e t y  in  t h e i r  responses  
to  ace ty lchol ine ,  n o r a d r e n a l i n  a n d  5 -HT 4. 

Thus ,  f rom these  resul t s  i t  a p p e a r s  t h a t  u n i f o r m i t y  of 
f u n c t i o n  m a y  be  assoc ia ted  w i t h  some degree of u n i f o r m i t y  
of p h a r m a c o l o g i c a l  p roper t i e s  in  b r a i n  s t em neurones .  

Zusammen/assung. Die chemische  Sens i t i v i t~ t  yon  
N e u r o n e n  des  Nucleus  re t icu lar i s  p a r a m e d i a n u s  m i t  cere- 
be l lg re r  P r o j e k t i o n  wurde  i o n t o p h o r e t i s c h  u n t e r s u ch t .  
Die  Mehrzah l  de r  Neurone  w e r d e n  e r reg t  d u r c h  Acetyl-  
cho l in  u n d  5-HT, dagegen  g e h e m m t  d u r c h  Norad rena l in .  
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