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somewhat  longer in comparison with  the  respect ive peaks 
of the  p r imary  evoked potential :  

Phot ic  responses recordable from o t h e r  par ts  of the  
la teral  surface of the  hemisphere  represent  the  th i rd  
group of evoked potent ials .  The typical  feature of these 
evoked potent ia ls  is the  domina t ing  negat ive  phase. The 
init ial  posi t ive wave  is ve ry  seldom detectable.  As far as 
the  posi t ive phase is recorded, its la tency is f rom 11 to 16 
msec. The onset  of the  following negat ive  phase has a 
la tency f rom 14 to 20 msec. The  predomina t ing  negat ive  
phase peaks a t  26 to 31 msec. On the ascending l imb of 
this  nega t ive  wave  a small  no tch  is detectable  pr imar i ly  
wi th in  the s igmoidal  gyri. 

Discussion. Findings obta ined dur ing our  exper iments  
are comparable  wi th  results  of KREINDLXR'S labora tory  9 
and of o ther  authors  10-1a. Bu t  i t  is obvious from our  find- 
ings tha t  the shor t - la tency  phot ic  evoked potent ia ls  are 
qui te  well detectable  f rom other  cort ical  areas than  have  
h i ther to  been defined. 

There remain  especially two questions to be answered. 
First ,  the  ques t ion of the  electrogenesis of these ex t ra -  
p r imary  evoked potentials .  We  are in agreement  wi th  
KREINDLER'S la po in t  of v iew tha t  the  ex t r ap r imary  
evoked potent ia ls  are realized by tha lamic  afferences via  
the paucisynapt ic  chains and joining p redominan t ly  
apical dendri tes  in the  superficial  layers of the cortex. 

Secondly, the  quest ion of thei r  tha lamic  relay. Accord- 
ing to VASTOLA 1~, there  is a direct  p a t h w a y  passing from 
the lateral  geniculate  body  into the paraopt ic  areas of 

the  cortex.  CHANG'S 15 opinion is t ha t  the  t ransmission of 
diffuse cort ical  phot ic  responses beyond the p r imary  
visual  area migh t  s tar t  f rom the  vent ra l  par t  of the la teral  
geniculate  body.  Only cont inued invest igat ions  of this  
p roblem will reveal  a defini te  answer. 

Zusammenfassung. Die ext rapr im~ren  opt ischen Poten-  
tiale, die in der somatosensorischen,  akust ischen und 
Assoziat ionsrinde der wachen Ka tzen  mit te ls  chronischer 
epiduraler  E lek t roden  regis t r ier t  wurden,  zeigen fast  die- 
selbe La tenz  wie die pr im~ren  Potent ia le ,  unterscheiden 
sich aber  von  ihnen durch ihre Form:  
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A c t i o n s  o f  L - G l u t a m a t e ,  A c e t y ! c h o l i n e  a n d  
Dopamine on Single Neurones in the Nuclei 

cuneatus and gracilis of t h e  Cat 

The dorsal co lumn nuclei (nucleus cunea tus  and nucleus 
gracilis) are the  major  te rminat ions  of p r ima ry  afferent  
fibres f rom body  surface and jo int  receptors .  Ind iv idua l  
units in these nuclei are easily identif ied by  means  of 
electrophysiological  techniques.  I t  was t emp t ing  to ex-  
amine this  pool of secondary sensory neurones wi th  :re-, 
spect  to the  act ion of microelectrophoret ieai ly  appl ied 
drugs1. A similar  s tudy  has been successfully comple ted  
on the  ves t ibular  nuclei  2. 

The exper iments  were made  on 21 a d u l t  cats under  
sodium pen tobarb i t a l  anaesthesia.  The medu!!a oblongata  
was exposed and the  caudal  par ts  of th~ cerebel lum were 
removed.  The ac t iv i ty  of neurones ill t h e  dorsal co lumn 
nuclei  was recorded extracel lular ly  w i t h  the  centra l  barrel  
(filled wi th  4 M  NaC1) of a f ive-bar re l led  glass micro-  
p ipe t t  e. The to ta l  t ip  d iamete r  was 2-8 #, One of the  four 
remaining barrels was always filled wi th  ! / 6M NaC1 for 
current  control  and the  o ther  bar re l s  con t a ine~  s t rong 
solutions of acetylcholine-C1 (1-2M),  Na:L-g lu tamate  
(1M), and d0pamine  HC1 (1-2M) respect ively.  Elec t ro-  
phoret ic  current  of 20-120 nA for expel l ing  t h e  ions was 
used. For  ident i f icat ion of neural  elements,  the  following 
types  of physiological  s t imula t ion  were a p p l i e d :  ha i r  
movement ,  l ight  skin touch,  and jo in t  movement .  

Out  of 250 cells 132 responded to adequa te  ipSilaterM 
per ipheral  s t imula t ion  wi th  an increase in the  discharge ra te  
and 6 wi th  a decrease. L-glutamate ac t iva ted  50 % of  the  
cells which had  been influenced by  ipsi lateral  s t imula t ion  
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Response of a cell in the nucleus cuneatus to ipsilateral peripheral 
stimulation of the receptive field on the forearm (A) and to L- 
glutanlate-mieroelectrophoresis [60 nA] (B). Time mark 1 sec 

Vertical calibration is 0.3 nlV. 
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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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