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contras t ,  of 93 o t h e r  un i t s  recorded  in t he  same  regions,  in 
the  same  cats ,  wh ich  were p r o b a b l y  no t  Be t z  cells, on ly  18 
were exc i ted  b y  ace ty l cho t ine  (i.e. 19%).  Th i s  is no t  ve ry  
d i f fe rent  f rom the  m e a n  c o n c e n t r a t i o n  of aee ty l cho l ine  
sensi t ive u n i t s  found  w h e n  un i t s  are  s ampled  ind isc r imi -  
na te ly  t h r o u g h o u t  t he  co r t ex  ~. 

Cort ical  un i t s  can  be exc i ted  b y  L - g l u t a m a t e  a n d  also, 
to a v a r y i n g  ex t en t ,  b y  a n u m b e r  of o t h e r  more  or  less 
closely r e l a t ed  a m i n o  acids 7. B e t z  cells are no excep t ion  to 
this  rule, b u t  i t  is ou r  impress ion  t h a t  t h e y  are less 
sensi t ive to  L - g l u t a m a t e  t h a n  m o s t  uni ts ,  and  in severa l  
cases t h e y  h a v e  p r o v e d  to  be more  eas i ly  exc i ted  by  
ace ty lchol ine  t h a n  b y  L - g l u t a m a t e .  

The responses  of a Be tz  cell are i l l u s t r a t ed  in the  Figure .  
At A, t he re  are  severa l  s upe r i m pos ed  t races  recorded  
dur ing  t h r e s h o l d  s t i m u l a t i o n  of t he  m e d u l l a r y  p y r a m i d .  
All-or-none spikes  were p roduced  w i t h  a l a t ency  of 1.0 
reset.  The  t r aces  in B show t h a t  t he  spikes  could  be  
dr iven a t  a f r e q u e n c y  of 200/sec b y  a n t i d r o m i c  s t i m u -  
lation. The  celt 's  r esponse  to  L - g l u t a m a t e  (C) was typ ica l ly  
of qu ick  onse t  a n d  t h e r e  was l i t t le  a f te r -d i scharge .  Acetyl -  
choline (D) h a d  a s o m e w h a t  de layed  ac t ion ,  b u t  the  dis- 
charge r eached  a m u c h  h ighe r  f requency ,  and  it  wen t  on  
for 40 sec a f t e r  s t o p p i n g  the  a p p l y i n g  c u r r e n t  

L ike  o t h e r  ace ty l cho l ine  sens i t ive  cor t ica l  uni t s ,  Be t z  
cells are  exc i ted  b y  a n u m b e r  of c h o l i n o m i m e t i c  d rugs  
(such as  succ iny lcho l ine  a n d  ace ty l - f l -methy lcho l ine )  a n d  
the  ac t ion  of ace ty l eho l ine  can  be  p o t e n t i a t e d  by  an t i -  
cho l ines te rase  agents .  On t he  o t h e r  hand ,  e x c i t a t i o n  b y  
ace ty lcho t ine  is p r e v e n t e d  by  a t r o p i n e  or hyoscine ,  and ,  in 
m a n y  cases, by  ga l lamine .  A t r o p i n e  and  hyosc ine ,  as 
r epo r t ed  before  ~, h a v e  a genera l  d e p r e s s a n t  effect  on  all 
cor t ica l  neurones ,  w h e t h e r  sens i t ive  to  ace ty l cho l ine  or 
not ,  depress ing  e x c i t a t i o n  b y  L - g l u t a m a t e .  However ,  b o t h  
a t r o p i n e  aud  hyosc ine  h a v e  a p a r t i c u l a r l y  powerfu l  block-  
ing ac t ion  on  e x c i t a t i o n  b y  aee ty lcho l ine .  W h e n  a t r o p i n e  
(or hyoscine)  was app l ied  i o n t o p h o r e t i c a l l y  t he  ac t ion  of 
ace ty lcho l ine  v a n i s h e d  before  t h a t  of L - g l u t a m a t e  ; f u r t he r -  
more,  whereas  t he  responses  to  L - g l u t a m a t e  a lways  re-  
t u r n e d  wi th in  10-6(1 sec a f t e r  s t o p p i n g  t he  a p p l i c a t i o n  of 
a t r o p i n e  (or hyoscine) ,  a ce ty l cho l ine  did  n o t  become  ful ly 
ef fec t ive  for a n o t h e r  20-30  min .  Un l ike  t h e  R e n s h a w  cells 
of the  sp ina l  cordS, Be t z  cells could  no t  r ead i ly  be  m a d e  
insens i t ive  to  ace ty l cho l ine  b y  a p p l y i n g  d ihydro- f l -e ry-  
th ro id ine .  

In  the  same  cats ,  we h a v e  con f i rmed  our  ear l ie r  f ind ing  
of ace ty lcho l ine  un i t s  in o t h e r  regions  of the  cor tex ,  par -  
t i cu la r ly  in the  p r i m a r y  visual  a n d  a u d i t o r y  areas .  These  
could no t  be exc i ted  by  a n t i d r o m i c  a c t i w t t i o n  of the  
p y r a m i d a l  t r ac t s .  However ,  l ike the  Be tz  cells a n d  like 
p rac t i ca l ly  all  o t h e r  un i t s  t h a t  h a v e  r e sponded  to ace ty l -  
chol ine,  these  un i t s  showed  a cha r ac t e r i s t i c  s p o n t a n e o u s  
ac t iv i ty .  \Ve h a v e  no t  ye t  d e t e r m i n e d  w h e t h e r  t h i s  
s p o n t a n e o u s  a c t i v i t y  is p r e d o m i n a n t l y  of the  ' p ro jec t ion"  
t y p e  or  of t he  ' b u r s t '  type ,  as de f ined  by  I)EMPSEY a n d  
MOmSON 9. Neve r the l e s s  i t  is t e m p t i n g  to sugges t  t h a t  al l  
cor t ica l  cells wh ich  are  exc i ted  b y  ace ty l cho l ine  m a y  be 
a c t i v a t e d  synop t i c a l l y  by  chol inerg ic  f ibres  f rom a c o m m o n  
source,  a n d  t h a t  Be tz  cells are  espec ia l ly  l ikely to  h a v e  a 
s u p p l y  of these  fibres. 

l?dsumd. 86 cellules de 13etz on t  6t6 ident if i6es pa r  ac t i -  
v a t i o n  a n t i d r o m i q u e  des wries p y r a m i d a l e s  bu lba i r e s  du  
cha t .  Nous  a w m s  pu exc i t e r  la g r a n d e  ma jo r i t 6  d ' e n t r e  
elles avec  de l ' ac6 ty lchol ine  et  p lus ieurs  s u b s t a n c e s  chol ino-  
m i m 6 t i q u e s  appl iqu6es  d i r e c t e m e n t  p a r  ion tophor6se ,  en 
u t i l i s an t  des mie rop ipe t t es ,  l ,a  ga l l amine  et  l ' a t r o p i n e  o n t  
b loqu6 s61ect ivement  l ' ac t ion  de l ' ac6 ty lchol ine .  

Extracellular action potentials of a Betz cell recorded by the central 
saline-filled barrel of a 5-barrelled micropipette. The cell was located 
at a depth of 1.4 mm in the posterior sigmoid gyr~ls of a eat. (Other 
barrels were filled with strong solutions of L-glutamate, aeetyl- 
choline, hexamethonium and dihydro-{]-erythroidine.) A. Several 
superimposed traces showing all-or-none spikes during threshold 
pyramidal stimulation. B. Repetitive firing at ~I0/see during pyram- 
idal stimulation at that frequency. C. Excitatkm caused by passing 
an inward current through barrel con ta in ing  L-g lu tamate .  I). |:.x- 
citation caused by passing all outward ellrrent throtlgh barrel coil- 
raining acetylcholine. \Vhite lines indicate times during which sub- 

stal lees were relea~.ed. 
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t~ber v i rus f ihn l i che  T e i l c h e n  in den  S c h w e i g g e r -  
S e i d e l s c h e n  Hi i l sen  e iner  H u n d e m i l z  

i n  e iner  v o r a n g e g a n g e n e n  V e r 6 f f en t l i chung  b e r i c h t e t e n  
ZWILLENBERG rind Z~,VILLENBERG 1 fiber e t e k t r o n e n m i k r o -  
skopische  B e o b a c h t u n g e n  a n  den  Hf i t senar te r io len  e ine r  
H u n d e m i l z .  F i i r  die t e c h n i s c h e n  A n g a b e n  sei au f  diese 
Arbe i t  ve rwiesen .  Der  K r a n k e n g e s c h i c h t e  des Tieres,  die 
ich H e r r n  Prof.  Dr.  U. FREUI~mER (Kl in ik  for  kleine 
Haus t i e r e  d e r  Univers i tg t t  Bern)  ve rdanke ,  ist zu e n t n e h -  

men,  (lass es sich um eine 12j~hrige SchMerh~indin  h a n -  
del te ,  die vor  e in igen J a h r e n  o v a r i o - h y s t e r e k t o m i e r t  wor-  
den  war  uud  n u n  ein m e h r  als faustgrosses ,  exutzer ie-  
r endes  H a u t s a r k o m  an  de r  U n t e r b r u s t  aufwies.  

Im Cytoplasma.  de r  Hfi lsenzel len de r  Schweigger-  
Se ide l sehen  Hii lsen dieses H u n d e s  w n r d e n  verh / i l tn i s -  
m~issig h/iufig FAnschliisse m i t  K r i s t a l l g i t t e r s t r u k t u r  ge- 

i I.. (). ZWH.L~CNBEI<(; und II. If. I- ZWH.I.v:Nm,:m;, l';xper. I,% 136 

(IU6~). 
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Fig. 1. Einschlussk6rper im Cytoplasma cmer Hiilsenzelle. 

f u n d e n ,  w o b e i  d ie  E i n z e l t e i l c h e n  d e s  G i t t e r s  e i n e n  I ) u r c h -  
m e s s e r  v o n  u n g e f ~ h r  220 ~ h a t t e n  u n d  d ie  E n t f e r n u n g  
z w i s c h e n  d e n  M i t t e l p u n k t e n  d e r  T e i l c h e n  u n g e f / i h r  250 2k 
b e t r u g  ( F i g u r  1). D ie se  E i n s c h l i i s s e  w a r e n  n i c h t  o d e r  n u r  
u n v o l l s t / i n d i g  w m  e i n e r  M e m b r a n  u m g e b e n .  

Vie l  s e l t e n e r  w u r d e n  k l e i n e  A n s a m m l u n g e n  v o n  Te i l -  
cher t  a n g e t r o f f e n ,  d ie  a u s  e i n e r  Ht i l l e  u m  e i n e n  e l e k t r o n e n -  
d i c h t e n  K e r n  b e s t a n d e n .  D e r  D u r c h m e s s e r  d e s  K e r n e s  
b e t r u g  500 1000 2k, d e r  D u r c h m e s s e r  d e r  Hi i l l e  ( C a p s i d  2) 
8 0 0 - 1 5 0 0  ~ .  A n s a m m l u n g e n  v o n  s o l c h e n  T e i l c h e n  b e f a n -  
d e n  s i ch  i m  C y t o p l a s m a  v o n  H t i l s e n z e l l e n  u n d  i m  C y t o -  
p l a s m a  v o n  zwei  a n e i n a n d e r g r e n z e n d e n  E n d o t h e l z e l l e n  
e i n e r  H i i l s e n a r t e r i o l e ,  d e m  I n t e r z e l l u l a r s p a l t  e n t l a n g .  I n  
e i n e r  H t i l s e n z e l l e  w a r  d ie  A n s a m m l u n g  w m  e i n e r  d o p p e l t  
k o n t o u r i e r t e n  M e m b r a n  u m g e b e n  ( F i g u r  2). 

Diskuss ion .  Die  K r i s t a l l g i t t e r  ~thneln d e n j e n i g e n  v o n  
E C H O - V i r u s 3 ,  4 u n d  C o x s a c k i e - V i r u s  5. Die  m i t  e i n e r  Hi i t l e  
v e r s e h e n e n  T e i l c h e n  z e i g e n  r e in  m o r p h o l o g i s c h  e i n e  w e i t -  
g e h e n d e  ( ) b e r e i n s t i m m u n g  m i t  T u m o r v i r e n  e 10. Die  A n a -  
m n e s e  u n d  d ie  L o k a l i s a t i o n  de s  T u m o r s  m a c h e n  es u n -  
w a h r s c h e i n l i c h ,  d a s s  es s i ch  u m  d a s  t i b e r t r a g b a r e ,  v e n e -  
r i s c h e  S t i c k e r - S a r k o m  11 g e h a n d e l t  h a t ,  f t i r  d a s  t i b r i g e n s  
k e i n  V i r u s  n a c h g e w i e s e n  w e r d e n  k o n n t e .  

E i n  Z u s a m m e n h a n g  z w i s c h e n  d e r  A n w e s e n h e i t  v o n  
v i r u s ~ h n l i c h e n  T e i t c h e n  u n d  d e r  l e t z t e n  K r a n k h e i t  d e s  
T i e r e s  i s t  s e l b s t v e r s t / i n d l i c h  u n e r w i e s e n .  A u s s e r d e m  i s t  
d e r  m o r p h o l o g i s c h e  B e f u n d  o h n e  g l e i c h z e i t i g e n  b io log i -  
s c h e n  V i r u s n a c h w e i s  u n g e n i i g e n d .  Die  v o r l i e g e n d e  B e o b -  
a c h t u n g  k a n n  d e s h a l b  vo r l / i u f i g  n u r  m i t  d e m  K o m m e n t a r  

Fig. 2. Ansammlung yon viruslihnlichen Teilchcn im Cytoplasma 
einer Htilsenzelle. 

m i t g e t e i l t  w e r d e n ,  d a s s  e i ne  S u c h e  n a c h  V i r u s  in  d i e s e r  
L o k a l i s a t i o n  s i ch  i n / i h n l i c h e n  F / i l l en  m 6 g l i c h e r w e i s e  l o h n t ,  
z u m a l  d a  H i n w e i s e  b e s t e h e n ,  d a s s  d ie  S c h w e i g g e r - S e i d e l -  
s c h e n  H i i l s e n  a l s  P l a s m a f i l t e r  f u n k t i o n i e r e n  h 

S u m m a r y .  V i r u s - l i k e  p a r t i c l e s  h a v e  b e e n  f o u n d  in  t h e  
c y t o p l a s m  of  s h e a t h  ce l l s  a n d  e n d o t h e l i a l  ce l l s  o f  s h e a t h e d  
a r t e r i o l e s  in  t h e  s p l e e n  o f  a d o g  s u f f e r i n g  f r o m  a c u t a n e o u s  
s a r c o m a .  
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