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E x t r a p r i m a r y  Cort ica l  E v o k e d  Poten t ia l s  in 
Free ly  M o v i n g  Cat F o l l o w i n g  Phot i c  S t i m u l a t i o n  

The special expe r imen ta l  condi t ions  under  which sen- 
sory evoked responses i r rad ia te  beyond  the  cor responding  
cort ical  recept ive  p r i m a r y  areas are well known,  espe- 
cially those  realized under  chloralose 1,2 and ba rb i tu ra t e  3,4 
anaesthesia .  

Bu t  the  barb i tur ic  secondary  responses,  descr ibed by  
FORBES and  MORISON 3, have  a l a t ency  up to 80 msec. 
In  the  same way, the  evoked po ten t ia l s  recorded in the  
suprasy lv ian  gyrus  5 and  in the  m o t o r  cor tex  6 under  
chloralose anaes thes ia  have  latencies  of 15-40 msec. Bu t  
we have  recorded v shor t - l a t ency  evoked potent ia ls  in the  
suprasy lv ian  gyrus  and in the  m o t o r  cor tex  in freely 
moving  ca ts  following somes the t ic  s t imulat ion.  

Moreover,  we have  founds  somato top ica l  a r rangement .  
Considering these findings,  we have  made  a sys temat ic  
analysis  of the  evoked po ten t ia l s  recordable  on the  la teral  
surface of t he  hemisphere  following phot ic  s t imulat ion.  

Material and methods. The exper imen t s  were carried out  
on four adult ,  unanaes the t ized ,  freely moving  cats,  
car ry ing  recording epidural  electrodes previously  in t ro-  
duced asept ical ly  dur ing ba rb i tu ra t e  anaesthesia .  The 
phot ic  s t imul i  were induced  by  means  of the  photo-  
s t imula to r  Keiser, genera t ing  a ve ry  shor t  f lash (0.2 
msec) ; the  s t imula to r  was placed outs ide  the sound-proof  
room in f ron t  of the  window,  St imul i  were given for 
per iods  last ing 1 sec. Usual ly  15 cort ical  points  were ex- 
p lored by  means  of a 15-channel  e lec t roencephalograph  
Alvar  and 3 to 6 cort ical  poin ts  by  oscillographic record-  
ing. 

Results. I t  is possible to dis t inguish th ree  types  of 
evoked act iv i ty .  The evoked poten t ia l s  recorded f rom 
p r i mary  opt ic  area show (electrode 11) charac ter i s t ic  
morpho logy  of p r i ma ry  evoked potent ia l ,  i.e. the  posi t ive  
phase  wi th  la tency  of 15 msec is followed by  a negat ive  
phase  peak ing  at  25 msec. The late waves  of evoked 
po ten t ia l s  will no t  be ana lysed  in th is  paper .  

Similar morpho logy  of evoked poten t ia l s  m a y  be seen 
wi th in  tile pa raop t ic  areas, i.e. medial  p a r t  of la teral  
gyrus  (electrodes 9 and  10), dorsal  par t s  of the  supra-  
sylvian gyrus  (electrodes 13 and  14). Surprisingly,  th is  
t ype  of evoked  po ten t ia l  was recorded in the  media l  ecto- 
sylvian gyrus  too (electrode 20). This second t y p e  of 
evoked ac t iv i ty  differs f rom the  f irs t  one b y  a lower 
ampl i tude  of the  init ial  posi t ive  phase.  The latencies of 
the  posi t ive  and negat ive  peaks  are e i ther  the  same or 
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Cortical evoked potentials following 
photic stimulation in the cat. In the 
centre of the figure - the photographed 
brain of the cat. The sites of recording 
electrodes were checked post mortem 
by means of eleetrocoagulation. The 
number of dimples made following this 
procedure and number of oscillograms 
correspond to each other. Top trace 
of each pair from primary optic area 
.(electrode No, 11) and bottom trace 
from different cortical lead. Positivity 
is downward and stimulus occurs at 
the beginning of trace. Calibration on 
the right side for oseillogram No. 11 and 
on the left side for other oseillograms 
(in all cases: 100/~V and 20 msec). 
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s o m e w h a t  longer  in compar i son  w i th  t he  respec t ive  peaks  
of t he  p r i m a r y  evoked  po ten t ia l :  

P h o t i c  responses  recordab le  f rom o t h e r  p a r t s  of t he  
l a te ra l  surface  of t he  h e m i s p h e r e  r ep re sen t  t he  t h i r d  
g roup  of evoked  po ten t i a l s .  The  typ ica l  fea tu re  of these  
evoked  p o t e n t i a l s  is t he  d o m i n a t i n g  nega t ive  phase .  The  
in i t ia l  pos i t ive  wave  is v e r y  se ldom de tec tab le .  As far  as 
t he  pos i t ive  phase  is recorded,  i ts  l a t ency  is f rom 11 to 16 
msec. The  onse t  of t he  fol lowing nega t ive  phase  ha s  a 
l a t ency  f rom 14 to 20 msec. T he  p r e d o m i n a t i n g  nega t ive  
phase  peaks  a t  26 to 31 msec. On the  a scend ing  l imb  of 
t h i s  nega t i ve  wave  a smal l  n o t c h  is de t ec t ab l e  p r i m a r i l y  
w i t h i n  the  s igmoida l  gyri.  

Discussion. Find ings  o b t a i n e d  d u r i n g  our  e x p e r i m e n t s  
are c o m p a r a b l e  w i t h  resu l t s  of KREINDLXR'S l a b o r a t o r y  9 
a n d  of o the r  a u t h o r s  10-1a. B u t  i t  is obv ious  f rom our  f ind-  
ings t h a t  the  s h o r t - l a t e n c y  pho t i c  evoked  p o t e n t i a l s  are 
qu i t e  well  de t ec t ab l e  f rom o t h e r  cor t ical  areas  t h a n  h a v e  
h i t h e r t o  been  defined.  

There  r e m a i n  especial ly  two ques t ions  to  be  answered .  
Firs t ,  t h e  ques t ion  of t h e  e lectrogenesis  of these  e x t r a -  
p r i m a r y  evoked  po ten t ia l s .  W e  are in  a g r e e m e n t  w i t h  
KREINDLER'S la p o i n t  of v iew t h a t  t he  e x t r a p r i m a r y  
evoked  po t en t i a l s  are real ized b y  t h a l a m i c  afferences  v ia  
the  p a u c i s y n a p t i c  cha ins  a n d  jo in ing  p r e d o m i n a n t l y  
apical  dendr i t e s  in  t he  superf ic ia l  layers  of the  cortex.  

Secondly,  t he  ques t ion  of t h e i r  t h a l a m i c  relay.  Accord-  
ing  to VASrOLA 1~, t h e r e  is a d i rec t  p a t h w a y  pass ing  f rom 
the  la te ra l  gen icu la te  b o d y  in to  the  p a r a o p t i c  areas  of 

t he  cor tex.  CHANG'S 15 op in ion  is t h a t  t he  t r an smi s s ion  of 
diffuse cor t ica l  pho t i c  responses  b e y o n d  the  p r i m a r y  
v isua l  a rea  m i g h t  s t a r t  f rom the  v e n t r a l  p a r t  of the  l a te ra l  
gen icu la te  body .  Only  c o n t i n u e d  inves t iga t ions  of t h i s  
p r o b l e m  will r evea l  a def in i te  answer .  

Zusammen/assung. Die e x t r a p r i m ~ r e n  op t i schen  P o t e n -  
t iale,  die in der  somatosensor i schen ,  akus t i s chen  u n d  
Assoz ia t ions r inde  der  w a c h e n  K a t z e n  mi t t e l s  ch ron i sche r  
ep idura le r  E l e k t r o d e n  reg i s t r i e r t  wurden ,  zeigen fas t  die- 
selbe L a t e n z  wie die p r imXren  Po ten t i a le ,  u n t e r s c h e i d e n  
sich abe r  v o n  i h n e n  d u r c h  ihre  Form~ 
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Act ions  of L-Glutamate ,  Acetylchol ine  and 
D o p a m i n e  on Single  N e u r o n e s  in the Nucle i  

cuneatus  and graci l is  of the Cat 

The  dorsa l  c o l u m n  nuclei  (nucleus c u n e a t u s  and  nuc leus  
gracilis) are t he  m a j o r  t e r m i n a t i o n s  of p r i m a r y  a f fe ren t  
f ibres f rom b o d y  surface  and  jo in t  receptors .  I n d i v i d u a l  
un i t s  in  these  nuclei  are easily identif ied b y  m e a n s  of 
e lec t rophysiological  t echniques .  I t  was t e m p t i n g  to  ex- 
amine  t h i s  pool  of s econda ry  sensory  neu rones  w i t h  :re- 
spec t  to  t he  ac t ion  of microe lec t rophore t i ca l ly  appl ied  
drugs1.  A s imi la r  s t u d y  has  been  successful ly comple t ed  
on  t he  v e s t i b u l a r  nucle i  2. 

The  e x p e r i m e n t s  were made  on 21 a d u l t  ca t s  u n d e r  
sod ium p e n t o b a r b i t a l  anaes thes ia .  The  medu l l a  o b l o n g a t a  
was exposed a n d  t he  cauda l  pa r t s  of t h e  ce rebe l lum were 
removed .  The  a c t i v i t y  of neurones  ill t he  dorsal  co lumn 
nucle i  was recorded  ex t race l lu la r ly  w i t h  the  cen t r a l  ba r r e l  
(filled w i t h  4 M  NaCll of a f ive-barre l led  glass micro-  
p ipe t te .  The  t o t a l  t i p  d i a m e t e r  was 2-8 ,u. One of t he  four  
r e m a i n i n g  bar re l s  was  a lways  filled w i t h  1/6M NaC1 for 
c u r r e n t  con t ro l  a n d  t he  o t h e r  ba r re l s  c o n t a i n e d  s t r o n g  
so lu t ions  of acetylcholine-C1 (1-2M), N a- L - g l u t ama te  
(1M),  a n d  d o p a m i n e  HC1 ( 1 - 2 M /  respect ive ly .  E lec t ro-  
phore t i c  c u r r e n t  of 20-120 n A  for expel l ing t he  ions was  
used. For  i den t i f i ca t ion  of neura l  e lements ,  t he  fol lowing 
types  of physio logica l  s t i m u l a t i o n  were app l ied :  h a i r  
m o v e m e n t ,  l i gh t  sk in  touch,  and  jo in t  m o v e m e n t .  

Ou t  of 250 cells 132 r e sponded  to a d e q u a t e  ips i la te rM 
pe r iphe ra l  s t i m u l a t i o n  w i t h  a n  increase  in t he  d i scharge  r a t e  
a n d  6 w i t h  a decrease.  L-glutamate a c t i v a t e d  50 % of t he  
cells wh ich  h a d  been  in f luenced  b y  ips i la te ra l  s t i m u l a t i o n  
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Response of a cell in the nucleus cuneatus to ipsilateral peripheral 
stimulation of the receptive field on the [orearm (A) and to L- 
glutanlate-mieroeleetrophoresis [60 nA] (B). Time mark 1 see 

Vertical calibration is 0.3 nlV. 

1 G. C. SALMOIRAGHI and'F. A.~STEINER, J. Neurophysiol. 26, 581 
(1963). 

g F. A. STEINER and G. WEBER, ttelv, physiol. Acta 23, 82 (1965): 


