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Nous util isons,  en nous  insp i ran t  d ' u n e  t echn ique  pr6- 
c 6 d e m m e n t  d~crite4, 8, des  d isques  de p o m m e  de ter re  
calibr6s (diam~tre : 15 m m ;  6paisseur:  4 ram) qu 'on  d~pose 
sur des suppor t s  de verre  p o r t a n t  une a r m a t u r e  de mous-  
seline e t  un papier-f i l t re .  Le tou t  est  plac6 dans  des boi tes  
de Pe t r i  (d iam6tre:  9 mm) c o n t e n a n t  10 ml de solut ion 
act ive  (s~rotonine et KC1). Au t e m p s  0, e t  apr~s 24 h (ob- 
scurit6, 25 ° ~: 0,5), on fair des  mesures  de poids  frais e t  de  
po ids  sec. I,es r6sul ta ts  (Figure), qui sont  donn6s  en % 
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d 'ac t iv i t6  re la t ive  (par r a p p o r t  au lot t6moin),  p e r m e t t e n t  
de t i rer  les conclusions su ivantes ,  q u a n t  aux  var ia t ions  du 
poids frais : 

(1) seule, la s6rotonine est  s t imulan te ,  et  ceci d ' a n t a n t  
plus que sa concen t ra t ion  est  plus for te ;  

(2) seul, le KC1 se compor t e  en inhibi teur ,  d ' a u t a n t  plus 
efficace qu ' i l  est  plus concentr6;  

(3) m61ang6es, ces deux  subs tances  on t  un effet  plus 
qu ' add i t i f .  

Or il es t  r emarquab le  de cons t a t e r  que, pour  les concen-  
t r a t ions  off l 'on note  des s t imula t ions  par t i cu l i6 rement  
caract6r is t iques ,  les var ia t ions  du poids sec sont  p ra t ique-  
m e n t  inex is tan tes  : 
S6rotonine 1 • 10 -3 M KC1 4% Ef fe t  + 6,1% 

1 - 10 a 2~I 6% -- 2,6% 
I • 10 4 M 4~h + 2,5% 
1 • 10 -4 ~VI 6% + 5,3°/~ 

Ces pr6c6dentes  obse rva t ions  i nd iquen t  donc  que  la 
s6rotonine et  le KC1 agissent  sur  l 'entr6e de l 'eau. Pour  
expl iquer  les r6sul ta ts  obtenus ,  on pour ra i t  imaginer ,  et  
ce t te  hypoth6se  est  en accord avec ce que l 'on sal t  de l 'ac- 
tion de la s6rotonine sur la perm6abil i t6  des cellules 
animales  9 que ce t te  subs tance  faci l i terai t  l 'entr6e des ions 
K + et  modif iera i t ,  pa r  cons6quent ,  les carac t6r is t iques  
osmot iques  des t issus v6g6taux.  Or l ' impor t ance  des 
6changes d 'eau  dans  les processus m f t a b o l i q u e s  e t  dans  
la croissance des cellules a 6t6 d6montr6e  10. 
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% d'accroissemcn t relatif du poi(N frais de disques de pomme de terre, 
en pr6~enee de s6rotonine et de KC1. Me~ures apr~s '24 h d'ineubation. 

Summary .  The sero tonin  ( 5 - h y d r o x y t r y p t a mi n )  which  
shows a sl ight  inf luence upon the  g rowth  of p l an t  t issues,  
ac ts  upon wa te r  up take  by  regula t ing  cellular pe rmea-  
bi l i ty  ( la t ter  is ac t iva t ed  in t he  case of K+). 

P. E. PILET 

Laboratoire de Physiologic vdgdtale, Universitd de Lausanne 
(Suisse), le 16 janvier 7962. 
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10 p. E. PILET, Handbuch der Pllanzenphysiologie (Springer Verlag, 
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E x c i t a t i o n  o f  B e t z  C e l l s  b y  A c e t y l c h o l i n e  

In  a previous  repor t  1, we have  descr ibed the  exc i t an t  
ac t ion on some cort ical  neurones  of ace ty lchol ine  appl ied 
iontophore t ica l ly .  Tt~ese uni ts  were found  t h r o u g h o u t  the  
cor tex ,  t h o u g h  they  t e nded  to be p re sen t  in h igher  con- 
cen t r a t i ons  in the  p r i m a ry  a f fe ren t  areas.  F r e q u e n t l y  the  
uni ts  occurred  in groups,  and  they  were cha rae te r i sed  by  
a r h y t h m i c a l  spon t aneous  discharge.  

This  act ion of ace ty lchol ine  has now been t e s t ed  on 
Betz  cells in the  s enso ry -moto r  cor tex  of ca ts  anaes the t -  
ised wi th  I)ial. The ipsi la teral  p y r a m i d a l  t r ac t  was 
ac t iva ted  an t id romica l ly  by  s t imula t ion  of the  exposed 
medul la ry  pyramids .  Only those  neurones  which  were  
invaded  wi th  a constan! l a tency  of tess t h a n  5 msec,  and  
which  could follow repe t i t ive  s t imula t ion  a t  a f requency  
of a t  least  100/sec were accep ted  as Betz  cells 2 6. They  
were found at  d e p t h s  va ry ing  be tween  0.5 and  2.2 m m  and  
mos t  of t h e m  discharged  impulses  spon t aneous ly  in a more  
or less r h y t h m i c a l  fashion 5. 

In e ight  exper iments ,  a to ta l  of 86 Betz cells were t e s t ed  
wi th  L -g lu t ama te ,  ace ty lchol ine  and var ious  o the r  drugs,  
appl ied ion tophore t i ca l ly  f rom f ive-barrel led micro-  
p ipet tes .  A very  high p ropor t ion  were found to be sensi- 
t ive to acetylchol ine.  (The a m o u n t s  of ace ty lchol ine  
ac tua l ly  released var ied,  bu t  the  ACh cu r ren t  did no t  ex-  
ceed 150 nA (10-9 A) and  the  t ime  app l ica t ion  was n o t  
usual ly  more  t h a n  45 sec). In  the  precruc ia te  m o t o r  co r t ex  
near ly  all the  Betz  cells (49 ou t  of 53, i.e. 92%) were  
clearly exc i ted  by  acetylchol ine,  while in the  pos tc ruc ia te  
area  the  p ropor t ion  of sensi t ive  cells was s o m e w h a t  
smaller,  a l though  still high (21 out  of 33, i.e. 64%). By 

1 K. KRNJEVId and J. W. PHILLIS, Exper. 17, 469 (1961). 
C. G. PrULLn'S, Quart. J. exp. Physiol. 41, 58 (1956). 

a C. G. PHILLIPS, Quart. J. exp. Physiol. 44, 1 (1959). 
4 A. L. TOWE and H. D. PATTON, Fed. Proc. 16, 1{29 (1957), 
5 A. R. MARTIN and C. L. BRANCH, J. Neurophysiol. 21, 368 (1958). 
e H. ASANUMA, Jap. J. Physiol. 9, 94 (1959). 
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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. 

K. }{RNJEVI6 and  J. \V. PHILLIS 

d.  R. C. Institute o/ dnimal Physiology, Babraham, Cam- 
brid~e (England), January 15, 1962. 

7 K. KRYjl.:vld and J. W. I ' tm.Lls,  J .  Physiol . ,  Is.q, 6'2 (1961). 
8 l). a .  CURTIS, J.  ~V. I)ltlLLIE, all(1 J.  C. ~VATKINS, J .  Physiol.  1,~,~, 

296 (1961). 
9 E. \V. I)EMPSEY al ia  R. .~,  .MORISON, Amer . .1 .  Physiol .  13,';, 283 

(19t3). 

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~). 


