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the  endothe l ia l  cells did n o t  p e n e t r a t e  t he  m e m b r a n e  of 
the  neurons .  Ins t ead ,  we believe t h a t  t he  neurosec re to ry  
ceils en shea th  these  capillaries. These  observa t ions ,  how-  
ever,  m u s t  awai t  conf i rmat ion  a t  the  ultras~cructural level. 

Capillaries w i th  s imilar  character is t ics  have  been  de- 
scr ibed in t he  caudal  neurosec re to ry  sy s t em in o the r  
species of fishes s, ~2. However ,  in those  species th is  s tud ied  
p h e n o m e n o n  was  r epo r t ed  as an  occasional  occurrence.  

The mos t  in t r iqu ing  f inding in t he  p re sen t  s t u d y  of the  
bluefish was  t h a t  the  m a j o r i t y  of the  neurons  in the  caudal  
neurosecre to ry  sys t em con ta ined  capi l la ry  ne tworks  in 
close associat ion wi th  the  nucleus and  cy top lasm.  

12 y. SANO and M. KAWAMOTO, Z. Zellforsch. 51, 152 (1960). 
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Summary.  Single s t imul i  appl ied to  t he  non-specif ic  tha lamic  nuclei  do no t  change  the  ac t iv i ty  of a cort ical  epi lepto-  
genie focus whereas  r h y t h m i c  s t imula t ion  of these  s t ruc tu res  t r ans fo rms  the  in ter ic ta l  ac t iv i ty  in to  an fetal  one. 

Discharges  of an expe r imen ta l  cor t ical  epi leptogenic  
focus could be t r iggered by  var ious  sensory  s t imul i t ,  ~, or 
b y  electr ical  s t imula t ion  of t he  nervous  sys t em ~-~~ The 
only  s t ruc tu re  f rom which  cort ical  focal discharges could 
n o t  be t r iggered was non-speci f ic  thalamusS,~,  ~. B u t  
r h y t h m i c  s t imula t ion  of th is  s t ruc tu re  induced  general ized 
epi lept ic  phenomena l1 ,  i2. For  th is  reason we decided to  
s t u d y  the  inf luence of s t imula t ion  of non-specif ic  tha lamie  
nuclei  on a cort ical  focus. 

E x p e r i m e n t s  were pe r fo rmed  on 14 rabb i t s  aged f rom 
2 to  3 months .  Animals  were w i t h o u t  general  anaesthesia ,  
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Fig. 1. Stimulation of the left thalamie lateral anterior nucleus with 
frequency of 7 Hz. From top to bottom : stimulation marks, activity 
of right and left somatosensory cortical area. 1, 2, 3, 4 and 5 - 
continuous recordings. Time mark 1 see, amplitude mark i mV. 

locally anaes the t i zed  wi th  Procaine  and immobi l ized  b y  
Flaxedfi .  The concent r ic  s t imula t ion  electrode (of 0.4 m m  
outer  d iameter)  was  in t roduced  s te reo tax ica l ly  in to  t he  
t h a l amu s  a t  coordina tes  A P  3-3.5, L 3.5, V 6 m m  ~a. 
Local izat ion of t he  electrode t ip  was control led electro-  
physiological ly as well as histologically.  An epi leptogenic  
focus was  elicited by  K-sa l t  of penicil l in (PNC) appl ied on 
the  u n d a m a g e d  du ra  mater ,  cover ing  the  soma tosenso ry  
cort ical  area a t  the  same side a t  which  the  t ha l amic  
electrode was placed. Ac t iv i ty  of soma tosenso ry  areas of 
b o t h  hemispheres  was  regis tered in reference connec t ions  
(an indi f ferent  e lectrode on the  s te reo tax ic  frame) using 
an 8-channel  E E G  appara tus .  The tha l amic  s t imula t ion  
s t a r t ed  af ter  PNC focus had  been s tabi l ized (usually 10 to  
20 min). Rec t angu la r  pulses of 0.1-0.2 msec dura t ion ,  
f requencies  f rom 0.2 to 40 Hz were applied.  S t imula t ion  
series of f requencies  h igher  t h a n  2 t t z  las ted  for 30 see; 
min imal  in te rva l  be tween  2 s t imula t ions  was  3 rain. 
I n t e n s i t y  of s t imula t ion  was  l ight ly  supra th resho ld  for 
t he  tha lamocor t i ca l  evoked potent ia l .  

Resul t s  ob ta ined  in 10 animals  wi th  s t imula t ion  elec- 
t rodes  localized in t he  non-specif ic  t ha l amic  nucIei 
(lateralis anter ior ,  lateral is  posterior ,  anteroventra l i s )  did 
no t  differ and  the  descr ip t ion  relates  to  all t he  cases. 
S t imula t ion  of these  nuclei  never  t r iggered focal d ischarges  
a t  t he  1 : 1 ra te  (Figures 1 and  2). R h y t h m i c  s t imula t ion  
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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. 
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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  


