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of 2 Hz  f r equency  a n d  even  h i g h e r  ones resu l ted  in po ten-  
t i a t i o n  of l a t e  c o m p o n e n t s  of t h e  focal  d i scharges  (i.e. 
a f te r -d i scharges ;  F igu re  1), a t r a n s i t i o n  f rom t he  i n t e r i e t a l  
to  ic ta l  phase  of a c t i v i t y  was  of ten  seen a t  s t i m u l a t i o n  
f requencies  of 4 to  10 Hz. The  ic ta l  a c t i v i t y  usua l ly  
s t a r t e d  d u r i n g  s t i m u l a t i o n  series and  c o n t i n u e d  a f te r  
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cessa t ion  of s t imu la t i on .  I t  was of ten  r e s t r i c t ed  to  t h e  
h e m i s p h e r e  where  t h e  P N C  was app l ied  a n d  sp read  to 
t h e  oppos i te  h e m i s p h e r e  w h e n  seizures reappeared .  Once 
s ta r ted ,  t he  ic ta l  a c t i v i t y  could  be obse rved  r ecu r ren t ly ,  
also w i t h o u t  a n y  s t imu la t i on .  I n  a seizure i t  was  poss ible  
to  d i s t i ngu i sh  2 phases :  t he  ' ton ic '  one w i t h  r h y t h m i c  
spike ac t iv i ty ,  w h i c h  t r ansg re s sed  in to  t h e  fol lowing 
'c lonic '  one w i t h  sp ike -and -wave  or p o l y s p i k e - a n d - w a v e  
e lec t rocor t i cograph ic  p a t t e r n .  S t imuI~ t ion  during t h i s  
second phase  could r evoke  t h e  f i rs t  ' t on ic '  p a t t e r n .  

S t i m u l a t i o n  of t h e  specific r e l ay  nuclei  (in 2 r abb i t s )  
n e v e r  el ici ted t r a n s i t i o n  in to  t he  ic ta l  phase .  Low fre- 
quencies  of s t i m u l a t i o n  t r iggered  focal d ischarges  a t  1 :1  
ra te ,  'cycl ical  spike d r iv ing '  ~4, was also observed .  

H i p p o c a m p a l  s t i m u l a t i o n  (2 cases) d id  n o t  t r igger  
i n d i v i d u a l  focal  d ischarges .  T r a n s i t i o n  in to  to ta l  a c t i v i t y  
w i t h  h ighe r  s t i m u l a t i o n  f requencies  was possible,  b u t  
r epea t ed  s t i m u l a t i o n s  were  necessa ry ;  t he  seizure was  
s o m e t i m e s  found  to  s t a r t  on ly  a f t e r  t he  s t i m u l a t i o n  was  
over.  

Our  resu l t s  con f i rm  t h e  conclus ions  of p rev ious  an -  
thors6,  V, g t h a t  t h e  non-speci f ic  t h a l a m i c  s t i m u l a t i o n  
c a n n o t  t r igger  i n d i v i d u a l  d ischarges  of t he  cor t ica l  epi-  
leptogenic  focus. The  r h y t h m i c  s t i m u l a t i o n  in our  exper i -  
m e n t s  was  found  to  t r a n s f o r m  the  i n t e r i c t a l  a c t i v i t y  in to  
ic ta l  phase .  The  resu l t s  of MIHAILOVld ~, w i t h  two  inde-  
p e n d e n t  cor t ica l  f0ci synch ron i zed  d u r i n g  non-spec i f ic  
t h a l a m i c  s t imu la t i on ,  are based  on  t h e  same m e c h a n i s m  
- t he  s y n c h r o n i z a t i o n  of cor t ica l  b ioe lec t r ic  a c t i v i t y  w i t h  
a r h y t h m i c  s t i m u l a t i o n  of these  t h a l a m i c  nucle i  c rea tes  
f avourab le  cond i t ions  for  t h e  sp read  of ep i lep t ic  ac t iv -  
i t y  16,17 

Fig. 2. (A) Stimulation of the right ventral posterolateral thalamie 
nucleus with frequency of 1.6 Hz; (B) stimulation of the right lateral 
anterior nucleus with frequency ~f 1.6 Hz; (C) Stimulation of the 
right lateral anterior nucleus with frequency of 7 Hz. In all pairs 
the upper row - stimulation marks, the lower row - activity of the 
right somatosensory cortical area. Both pairs in each section repre- 
sent continuous recordings. Time mark i see, amplitude mark 0.5 
mV. 

14 D. A. PRrNCE, Epilepsia 6, 226 (1965). 
15 LJ. MiamCOVld, Experientia 15, 119 (1959). 
~ N. L. Woon~n~,  F. H. GAGE and R. L. ISAACSOm, Electro- 

enceph, clin. Neurophysiol. 35, 475 (1973). 
~7 The authors wish to express their thanks to F. VO~EH, M. D. for 

histological control and A. R0~I~KOV.i for excellent technical 
assistance. 

Inf luence  of the  Visua l  Cortex  u p o n  Gol l icular  E v o k e d  R e s p o n s e s  in the  Rabbi t  
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Summary. I n  r abb i t ,  t h e  depress ion  of t h e  v i sua l  co r t ex  b y  KC1 showed a n  e n h a n c e m e n t  of t h e  col l icular  evoked  
po ten t i a l s .  Th i s  e n h a n c e m e n t  revea led  t h a t  t he  v i sua l  cor tex  h a d  exe r t ed  a ton ic  t y p e  inf luence  u p o n  t h e  super io r  
colliculus. 

E lec t rophys io log ica l  s tudies  h a v e  shown  t h a t  r ecep t ive  
field p roper t i e s  of t h e  super ior  coll icutus (SC) cells d e p e n d  
to  a cons iderab le  e x t e n t  on  cor t ica l  i n p u t  in  ca t  1,~ a n d  
m o n k e y  3. P a r t i c u l a r l y  t he  v i sua l  cor tex  seems to  p l a y  a 
p r o m i n e n t  role in  con t ro l l ing  t h e  respons iveness  of deeper  
layers  of t he  SC. I n  c o n t r a s t  to  t h e  cat ,  t h e  a b l a t i o n  of 
v isua l  co r t ex  in t he  r a b b i t  does no t  seem to  af fec t  t he  
recep t ive  field cha rac t e r i s t i c s  of super ior  col lmulus 
n e u r o n s  for e i t he r  chron ic  or  acu te  p r e p a r a t i o n s  4's. 
However ,  t h e  r a b b i t ' s  SC receives i n p u t s  f rom visua l  a rea  
I a n d  I I  6. Thus  i t  seems t h a t  t he  role of t h e  v i sua l  
co r t ex  u p o n  t h e  SC in r a b b i t  is n o t  ye t  es tab l i shed .  The  
p r e sen t  resu l t s  sugges t  t h a t  t he  v i sua l  cor tex  m a y  h a v e  

some ton ic  effect  u p o n  cot l icular  respons iveness  as 
revea led  b y  a n  increase  of evoked  responses  fol lowing a 
top ica l  app l i ca t i on  of KC1 u p o n  v i sua l  co r t ex  as a m e a n s  
for  i n t e r r u p t i n g  t h e  cor t ica l  func t ions .  

Methods. The  s tudies  were c o n d u c t e d  on a d u l t  r a b b i t s  
of e i t he r  sex, a n e s t h e t i z e d  w i t h  p e n t o b a r b i t a l  sod ium 
(30 mg/kg ,  i.v.), pa r a lyzed  w i t h  Ga l l amine  t r i e t h iod ide  
a n d  k e p t  u n d e r  ar t i f ic ia l  resp i ra t ion .  The  responses  were  
evoked  b y  apply ing ,  e v e r y  2 sec, a 900 msec pulse  of l i gh t  
(45 F.C.) w h i c h  p rov ide  a ON s t imu lus  a t  i ts  onse t  a n d  a 
O F F  s t imu lus  a t  i t s  offset. The  opt ic  n e r v e  was electr i -  
ca l ly  s t i m u l a t e d  (ONS) t h r o u g h  a f ine p l a t i n u m  c u r v e d  
needle  inse r t ed  in close p r o x i m i t y  to  t h e  n e r v e  a t  i t s  ex i t  
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f rom t h e  eye. F ine  e lec t rodes  of s ta in less  s teel  need le  
(100 ~ m  diam.)  i r lsula ted d o w n  to  t h e  t i p  were  lowered 
s t e reo tax ica l ly  t o w a r d  t h e  SC. T he  f ina l  pos i t ion  of t h e  
e lec t rode  t ip  was  r eac hed  b y  obse rv ing  t he  p o l a r i t y  of t h e  
evoked  response.  I n  all e x p e r i m e n t s  r e p o r t e d  here,  t h e  
e lec t rode  was lowered u n t i l  evoked  response  has  i n v e r t e d  
to a pos i t ive  phase  f rom surface  negative~-Zz. T he  elec- 
t rode  was t h e n  he ld  a t  a d e p t h  where  t he  r ecorded  
response  h a d  t he  h i g h e s t  pos i t ive  a m p l i t u d e .  His to logica l  
cont ro l s  i nd i ca t ed  t h a t  t h i s  d e p t h  co r re sponded  to  t h e  
edge s e p a r a t i n g  t h e  s t r a t u m  o p t i c u m  f rom t h e  s t r a t u m  
gr i seum superficiale.  T he  func t ions  of t h e  v i sua l  co r t ex  
were i n t e r r u p t e d  b y  a p p l y i n g  top ica l ly  a 3 M KC1 
so lu t ion  cover ing  a rea  I a n d  I I  ~2. T he  responses  evoked  
were ampl i f ied  w i t h  a Grass  P511 ampl i f ie r  ( B a n d w i t h  
1-300 Hz) a n d  ave raged  t h r o u g h  a c o m p u t e r  (Med 80). 

Results. The  ana lys i s  of t h e  col l icular  evoked  responses  
showed  a s ign i f ican t  increase  in t h e i r  m a g n i t u d e  fol lowing 
KC1 app l i c a t i on  on  ips i la te ra l  co r t ex  (Figure,  u p p e r  pa r t ) .  
The  a v e r a g e d  a m p l i t u d e  of responses  evoked  b y  opt ic  
n e r v e  s t i m u l a t i o n  (ONS), b r i g h t e n i n g  (ON) a n d  d i m m i n g  
(OFF) s t i m u l a t i o n s  e n h a n c e d  t h e i r  m a g n i t u d e  b y  52 %, 
7 1 %  a n d  1 3 7 %  respec t ive ly  ( shaded  columns) .  The  
m e a s u r e m e n t s  were conf ined  to t h e  f i rs t  pos i t ive  wave  
wh ich  i n v e r t e d  i ts  po lar i ty .  T he  lower  p a r t  of t h i s  
F igure  i l lus t ra tes  examples  of t he  responses  r ecorded  
and  t h e  changes  w h i c h  occur red  fol lowing cor t ica l  
depress ion.  All  evoked  responses  s h o w n  in t he  Figure,  

lower pa r t ,  were o b t a i n e d  fol lowing t h e i r  p o l a r i t y  
inve r s ion  f rom surface nega t i ve  to pos i t ive  as t he  elec- 
t r ode  was a d v a n c e d  t h r o u g h  t he  super ior  colliculus, in  
accordance  w i t h  p rev ious  phys io logica l  d a t a  9-1z. The  
col l icular  response  to  t he  ON s t imu lus  was a complex  
po lyphas i c  wave ,  where  slow c o m p o n e n t s  a n d  fas t  
r y t h m i c  osci l la t ions  were obse rved  in t h e  in i t ia l  p a r t  of 
t h e  response  (Trac ing  1). This  ea r ly  response  is followed b y  
a s m o o t h  wave,  t h e  l a t e n c y  of w h i c h  was  150 msec. The  
KC1 app l i ca t i on  on  t h e  v i sua l  co r t ex  r e su l t ed  in a n  

1 B.  G.  WICKELGREN a n d  P.. STERTING, J .  Neurophysiol. 32, 16 
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Upper. Averaged amplitudes of the 
summated responses to optic nerve 
stimulation (ONS), light ON and 
OFF before (white columns) and 
after (dashed columns) KC1 ap- 
plication upon visual cortex. The 
summation was accomplished over 
64 successive presentations. Lower. 
Examples of evoked responses. 
Tracings 1/ 3, 5, 7, controls; 
tracings 2, 4, 6, 8, following KCI 
application. Left hand, responses 
to light ON and OFF. Right hand, 
responses to electrical stimulation 
of the optic nerve (ONS). CS, 
superior collieulus; CV, visual 
cortex. Positivity upwards. 
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increase of the positive going wave without any change 
in fast rhythmic oscillations and latency, which remained 
identical: 35 reset. However, the late slow potential was 
abolished. The OFF  stimulus, as expected s, evoked 
a complex response the magnitude of which was smaller 
than tha t  of the ON responses. (Also compare the aver- 
aged amplitudes of the summated ON and OFF  responses 
in the upper part  of the Figure). Nevertheless, the OFF 
response consistently presented more rhythmic oscilla- 
tions than the ON response. This difference in shape 
cannot be related to a different electrode position since 
both responses were recorded from the same site and 
with the same electrode. The effects on collicular OFF  
responses, after KC1 application upon cortical surface, 
were identical with those produced in ON responses, i.e. 
a general increase in magnitude of the evoked OFF  
response, Without modification in latency: 35 msec 
(Tracings 3 and 4, Figure). I t  can be noticed that  the 
amplitude of the rhythmic oscillations was enhanced but 
not their number. The KC1 blockage of the cortical 
act ivi ty also augmented the amplitude of the early 
positive going wave evoked by electrical stimulation of 
the optic nerve (5 • above threshold), but  abolished the 
latest slow wave (Tracings 5 and 6). The tracing 7 
shows tha t  the cortical evoked response, which has 
inverted its polarity from surface positive to negative in 
depth, is abolished following KC1 application (Tracing 8). 
30 rain after the application of KC1 on visual cortex, the 
cortical activity reappeared and the collicular evoked 
response decreased in magnitude. They reached approxi- 

mately their original amplitude about 1 h after XC1 
application (recorded but not shown). 

Discussion. The results reported suggest that  a cortical 
control upon collicular act ivi ty  exists in rabbit.  The 
responses with the shortest latency and the fast rhythmic 
oscillations show an enhancement of their amplitude 
following cortical depression. The latest component Was 
abolished and thus is due to the activity of the cortico- 
eollicular pathway. Comparing our results to those 
obtained in the cat, an interesting discrepancy emerges. 
In the cat, visual cortex ablation reduces the collicular 
evoked responses la. Studies carried out on receptive field 
properties of collicular neurons have shown tha t  the most 
specific characteristics such as direction and orientation 
sensitivity, require cortical integrity in cats 1. In rabbits, 
the above-mentioned properties are of retinal origine 4. 
Consequently, the visual cortex ablation does not produce 
any loss of receptive field characteristics at collieular 
level. However, our results suggest that  the cortex could 
exert upon collicular act ivi ty a tonic type of action which 
would modulate the collicular cell responsiveness. Such 
a tonic action has been already proposed for the cat, 
where cortical depression instead of enhancing, reduces 
collicular evoked responsesla. 

18 D. JASSIK-GERSCHENFELD, P. ASCHER and J. A. GUEVARA, Archo 
ital. Biol. sper. 104, 30 (1966). 
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Effect of S u b d i a p h r a g m a t i c  V a g o t o m y  on  P r o d u c t i o n  of Gas tr ic  U l c e r s  in P y l o r u s - L i g a t e d  A lb ino  
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Summary. A reduction in volume and free and total  acidity of gastric content was noted along with reduction in ulcer 
index, with a shift of the site of ulceration from fundus to the glandular part  of stomach, following vagotomy in 
pylorus-ligated rats. Low volume and acidity explains the absence of ulcers in the fnndus, but  the increased involve- 
ment  of glandular part  in ulceration is possibly due to weakening of the mucosal barrier following vagotomy. 

Our experiments 1, 2 indicate tha t  alteration of blood sug- 
ar level influences the production of stress-induced gastric, 
ulcers, a connection which involves the hypothalamu s. 
Hypothalamus influences gastric secretion through vagal 
and adrenal pathways S-K That  the vagal and adrenal 
pathways are both important  in producing stress-induced 
gastric ulcers is evident from our observation that,  even 
after bilateral adrenalectomy restraint ulcers did develop, 
although with a low ulcer index in albino ratsK The 
present experiment was planned in order to study the 
effect of complete, subdiaphragmatie gastric vagotomy 
on production of gastric ulcers in pylorus-ligated rats. 

Materials and methods. 16 albino rats, obtained from 
the central animal house, of either sex, weighing between 
130 and 176 g, housed in separate cages, were divided 
into 2 groups of 7 and 9. 

In the first group, pylorus ligation was done, and in the 
second, sub-diaphragmatic vagotomy was followed by 
pylorus ligation. The completeness of vagotomy was 
confirmed by electric stimulation testL Oesophageal end 
of the stomach was occluded by introducing a polythene 
tube, closed and slightly dilated at its terminal e n d  

through the oesophagus. A ring electrode was positioned 
around the distended lower oesophagus and square wave 
pulses of 10 V, 5 msec duration and 10/sec frequency for 
30 see, used in order to stimulate vagal fibres, if any were 
left after vagotomy. Completeness of vagotomy was 
confirmed by absence of noticeable contractions of  
gastric wall, which is the basis for gastric pressure changes. 
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