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(Figure) and  40% of those  t h a t  r emained  indi f ferent  to 
per iphera l  s t imulat ion.  The effect  of L-glutamate  occurred 
af ter  a l a t ency  of 0.2-0.5 sec, and  the  discharge ra te  re- 
t u r n e d  to control  levels of ac t iv i ty  af ter  0.1-0.3 sec. 
These f indings  appear  to be in con t ras t  wi th  resul ts  ob- 
t a ined  in o the r  bra in  regions, where pract ica l ly  all cells 
were ac t iva t ed  by  L-glutamate  3,4. However ,  consider ing 
t h a t  40 % of the  cells recorded in the  dorsal  co lumn nuclei 
are p r e s u m a b l y  p resynap t i c  units  5 no t  responding  to L- 
g lu t ama te  adminis t ra t ion ,  the  percen tage  of inf luenced 
uni ts  is likely to be cons iderably  higher.  

Acetylcholine acted  only on a few neurones.  The effect  
occurred af ter  a re la t ively  long l a t ency  of 15-50 sec, and  
when  the  microe lec t rophore t ic  cur ren t  ceased, the  ac t iv i ty  
change  pers is ted  for 10-50 sec: Two uni ts  localized in the  
dorsal  co lumn nuclei were inhib i ted  b y  acetylcholine,  one 
of these  responded  to per iphera l  s t imulat ion.  Three cells 
t h a t  had  no t  been  inf luenced by  per iphera l  s t imula t ion  
were  ac t iva ted  by  acetylcholine.  These spar ing effects 
suggest  t h a t  the  relay cells of the  dorsal  column are no t  
themse lves  ac t iva ted  by  cholinergic nerve  t ransmiss ion.  
The few acetylchol ine-sensi t ive  un i t s  m a y  be re la ted to 
o ther  f ibre sys tems  which in te rac t  wi th  the  dorsal  co lumn 
sys t em at  the  level of the  nuclei  gracilis and cunea tus  
(e.g. collaterals of the  py ramida l  t rac t ,  etc.). 

Dopamine inhibi ted  a ma jo r i t y  of cells (8 of 11) respond-  
ing to per iphera l  s t imula t ion  and only  a minor i ty  of cells 
(3 of 13) t h a t  were indi f ferent  to per iphera l  s t imulat ion.  

The inh ib i to ry  effect occurred af ter  a l a tency  of 0.5-4.0 
sec and van i shed  af ter  the  same delay. Dopamine  con- 
s i s tent ly  an tagonized  the  faci l i ta tory effect  of L-gluta- 
mate .  

Zusammen/assung. V o n  250 Neuronen  im Gebiet  des 
Nucleus cunea tus  und des Nucleus gracilis der= Katze  
wurden  132 d u t c h  per iphere  physiologische Reizung akti-  
v ier t  und 6 gehemmt .  Mit Hilfe der  Mikroelektrophorese  
wurden  die folgenden Subs tanzen  in die unmi t t e lba re  
N/the dieser  Neurone  gebrach t :  L-Glutaminsgure  akti-  
vierte 50 % der  Neurone.  Acetylchol in  war  nur  an wenigen 
Zellen im Kerngeb ie t  wirksam, yon diesen wurden  2 ge- 
h e m m t  und  3 akt ivier t .  D o p ami n  h e m m t e  die Mehrzahl  
der durch  per iphere  Reizung beeinf lussbaren Neurone.  
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Storage  Function and A m i n e  Levels  of the 
Adrenal  Medul lary  Granules  at Various  Inter-  

vals  after Preny lamine  T r e a t m e n t  

I n d e p e n d e n t  work by  HILLARP et al. 1 and KIRSHNER 2,3 
has shown t h a t  the  amine  granules of the  adrenal  medul la  
are able to take  up and concen t ra te  monoamines  in vitro 
by  a Mg++-ATP d e p e n d e n t  s torage mechanism.  The 
s torage mechan i sm is blocked b y  low concen t ra t ions  of 
reserpine.  In  a second paper  HILLARP et al. 4 ana lysed  the  
up take  mechan i sm in fur ther  detail.  A p a r t  f rom reserpine,  
p reny lamine  [N-(d iphenylpropyl ) -amphetamine~ p roved  
to be the  mos t  p o t e n t  inhibi tor  of the  up take  mechanism.  
In  higher,  bu t  still ve ry  low, concen t ra t ions  i t  caused 
comple te  release of the  granule amines.  Similar effects 
were found in adrenergic  nerve  granules 5,6. 

In  a previous paper  the  s torage func t ion  of the  adrenal  
medu l l a ry  granules was s tudied  at  var ious  in tervals  af ter  
reserpine  t r e a t m e n t  7. In  the  p resen t  work  adrenal  medul-  
lary granules  were examined  in essent ial ly  the  same way  
at  d i f fe rent  in tervals  following in jec t ion  of a single dose 
of p r eny l amine  to  rabbi ts .  

Methods. Rabb i t s  weighing abou t  1.5 kg were in jec ted  
wi th  p reny lamine  (5 mg/kg) in t ravenously .  At  d i f ferent  
in te rva ls  following inject ion (1-12 h) the  rabbi t s  were 
sacrificed by  an inject ion of air in t ravenous ly .  The 
adrena ls  were immed ia t e ly  r emoved  and  chilled wi th  ice. 
The medul la  wi th  some adher ing  cortical  t issue was 
r ap id ly  dissected and homogenized  wi th  a loose-fi t t ing 
plas t ic  p e s t l e  for abou t  20 see in 7 ml  of 0 .3M sucrose. 
To remove  unbroken  t issues and ceils, bu t  a t  the  same 
t ime  to  p r even t  loss of amine  granules,  the  homogena te  
was cent r i fuged a t  800 g fo r  5 min.  The s u p e r n a t a n t  was 

centr i fuged at  20,000 g for 20 min. The sed imen t  was 
suspended  in 0.5 ml  0.3 M sucrose. The granule suspension 
was t ransfer red  to 1.0 ml of an incubat ion  mix tu re  (at 
0~ conta in ing  0 .31M glycyl-glycine (pH 7.3 wi th  
NaOH'~, 0.0025214 A T P  and  MgCI,, 25 #g unlabelled 
adrenal ine 4.5/~g Cl~-labelled adrenal ine.  

Incuba t ion  was per formed wi thou t  shaking at 31~ for 
30 min, a f ter  which  the suspension was chilled to 0~ 
di luted 30 t imes wi th  cold 0 .5M sucrose and af ter  about  
1 h at  0~ centr i fuged at  74,000 g for 30 min.  Af ter  
thorough r ins ing of the  tubes  wi th  0 .5M sucrose, the  
granule sed imen t  was ex t r ac t ed  wi th  5.0 ml of 0.01N 
HC1 in 98~ e thyl  alcohol. The ca techolamine  content  of 
the  ex t rac t s  was de te rmined  spec t rophotof luor imet r i -  
cally s. The Cl~-amine con ten t  was de termined  di rec t ly  in a 
l iquid scint i l la t ion counter .  Pure  nucleot ides f rom the  
Pabst  laborator ies  and pure  p reny lamine- lac ta te  (Segon- 
tin) generously  suppl ied by  Hoechs t ,  F rankfu r t  a. M. were 
used. ~l-Adrenaline-7-C 14 was purchased  from Commis- 
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sar ia t  de l 'Energie  Atomique,  France,  and  s tock solutions 
in 0.01 N HC1 were s tored a t  -- 30~ C. 

Results. In  each expe r imen t  one or two p reny lamine-  
t r ea ted  and one control  an imal  were used. In  each experi-  
m e n t  the  a m o u n t  of incorpora ted  C14-amines af ter  prenyl-  
amine  inject ion is given in % of the  control  value. The 
amine  levels of the  granules are also g iven in % of the  
control  values. 

P reny lamine  caused a p ronounced  blockade of the  up-  
take  of adrenal ine  by  the  s torage granules (Figure). The 
effect  was observed 1 and 3 h af ter  the  inject ion.  Af ter  
6-12 h the  incorpora t ion  was restored.  Also there  was a 
p ronounced  reduc t ion  of ca techolamine  levels in the  
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medu l l a ry  granules.  3 h af ter  p reny lamine  t r e a t m e n t  the  
amine  con ten t  was  only  25% of normal .  After  12 h the  
amine  levels of the  granules are restored.  

P reny lamine  thus  resembles  reserpine  in blocking the  
s torage  funct ion  of the  adrenal  medul la ry  granules no t  
only  when  added  ill v i t ro  bu t  also af ter  an in t ravenous  
in jec t ion  of the  drug  to rabbi ts .  The effect  is no t  as long- 
las t ing as af ter  reserpine.  Af ter  reserpine the  s torage func- 
t ion  was res tored  wi th in  48 h while the  amine levels re- 
ma ined  very  low for a much  longer t ime.  Af ter  prenyl-  
amine  bo th  s torage funct ion  and  amine  levels of the  
granules were rap id ly  restored.  E x p e r i m e n t s  are in pro- 
gress to s tudy  the  effects in fu r ther  detai l~ 

Zusammen/assung.  Es wurde  der  Spe ichermechan ismus  
der  Amingranu la  im Nebenn ie renmark  von  Kaninchen ,  in 
versch iedenen  In terval len ,  nach  In jek t ion  einer Dosis 
P r e n y l a m i n  (5 mg/kg  intravenSs)  un te rsuch t .  P reny lamin  
zeigt dabei  e inen reserpin-g&nlichen Ef fek t  auf Neben-  
n ie renmarkgranu la  n ich t  nur  in vitro,  sondern  auch  nach  
in t raven6ser  In jekt ion .  
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Vestibular Origin of the Rapid Eye Movements 
During Desynchronized Sleep 1 

The neuronal  mechan i sms  which are responsible  for the  
appearance  of the  rapid  eye m o v e m e n t s  (REM) dur ing 
desynchronized  sleep have  been  analysed.  The impor tance  
of these REM, which have  been  descr ibed b o t h  in animals  2 
and m a n  3, is s t ressed by  the  fact  t h a t  in h u m a n  sleep t h e y  
are re la ted  to the  visual  con t en t  of dreamsK At t en t ion  
was concen t ra t ed  on the  ves t ibu lar  complex  because (a) 
single ves t ibular  neurones  recorded f rom unres t ra ined ,  
unanaes the t i zed  cats  dur ing  desynchron ized  sleep show 
burs t s  of rapid  discharge associated wi th  the  R E M  4, and 
(b) the  second-order  ves t ibu lar  neurones  control  the  
ocu lomotor  ac t iv i ty  5. 

Methods. The exper imen t s  were pe r fo rmed  on 15 un- 
res t ra ined,  unanaes the t i zed  cats.  E lec t rodes  for recording 
e lec t roencephalographic  act iv i ty ,  the  cervical  electro- 
myogram,  and eye m o v e m e n t s  (electro-oculogram) were 
p e r m a n e n t l y  imp lan ted  following a t echn ique  which 
has been  previously  descr ibed ~. Elec t ro ly t ic  lesions of the  
ves t ibu lar  nuclei were made  using electrodes or iented  wi th  
the  Horsley-Clarke s te reo tax ic  appara tus .  The electrodes 
were incl ined 30 degrees f rom the  ver t ical  axis, thus  
avoiding the  bone of the  t en to r ium.  Record ing  sessions 
were made  before and  af ter  the  ves t ibu lar  lesions. 

Results. During  the  desynchron ized  episodes of sleep, 
two types  of ocular  m o v e m e n t s  were observed  in the  nor- 
mal  animals :  (a) the  wel l -known burs t s  of REM,  which 

were b inocular ly  synchronous ,  conjugate  and grouped in 
clusters,  and (b) slower, non-con juga te  movemen t s ,  which 
were p resen t  sporadical ly  dur ing the  per iods  of quiescence 
in t e rven ing  be tween  REM. Occasionally isolated jerks 
of b o t h  eyes occurred.  These p h e n o m e n a  were control led 
for several  days  pr ior  to making  the  lesions. 

Bi la tera l  lesions of the  ves t ibular  nuclei  did not  p r ev en t  
the  normal  r h y t h m  of sleep and wakefulness,  nor  did t hey  
subs tan t i a l ly  a l ter  the  phases  of synchron ized  and  de- 
synchronized  sleep. 

The mos t  remarkable  change was the  comple te  aboli- 
t ion of the  burs t s  of R E M  typica l  of desynchron ized  
sleep. Only slow ocular m o v e m e n t s  could be de tec ted  
af ter  such lesions. At  t imes  rare and  isolated jerks of the  
eyes were observed.  The phase  of deep sleep in these 
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