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Table II. Renin activity ~ in renal venous plasma (RVRA), urine (URA), and renal cortex (RRA), juxtaglomerular granulation index (JGI), 
sodium content of the renal cortex, norepinephrine content (NE)b in renal cortex and urine of dogs 4-6 weeks after unilateral constriction of 
the renal artery (n = 8) 

Untouched kidney p-value Clipped kidney 

RVRA]ml 7.3 4- 1.1 
URAIml 4.2 :t: 1.0 
URAlurine vol/h 59.8 :t: 16.0 
RRA/g 9,900 :l: 5,100 
JGI 1.6 :[: 0.7 
Sodium/renal cortex {xEq/g dry weight 382 ~ 32,9 
NE/g renalcortex 155 :t: 23.6 
NE/ml urine 38.5 :t: 10.2 
NElurine vol/h 550.5 ~A: 90.8 

0.05 12.4 q- 2.1 
<2 0.01 9.7 4- 2.6 
<2 0,01 87.7 4- 25.8 
<:0.002 85,000 4- 10,200 
<: 0.001 25.2 :[: 3.2 
<2 0.05 339 ::}:: 20.8 
N,S. o 344 ± 119.7 
<: 0.05 47.5 :I: 11.6 
N.S. ~ 420.7 d: 86.3 

Expressed in ng angiotensin/h incubation, mean :J: S.E. " In ng norepinephrine, mean 4- S.E. ~ Not significant. 

d i f ferences  were  n o t  n o r m a l l y  d i s t r i b u t e d ,  t h e  r a n k i n g  
t e s t  of W i l c o x o n  was appl ied .  

Results and discussion. I n  b o t h  g roups  of dogs t h e  
m e a n  a r t e r i a l  p ressu re  increased  a f t e r  c o n s t r i c t i o n  of t h e  
r ena l  a r t e r y  (group A:  f rom 1 4 3 + 1 2  to  1 6 5 d : 1 2 ;  
g roup  B :  f rom 143 =f=7 to  177 + 5  m m  Hg).  A f t e r  4 days ,  
R V R A  a n d  U R A / m l  u r ine  f r o m  t h e  i schemic  k i d n e y  
rose s ign i f i can t ly  ( p <  0.05), U R A  pe r  v o l u m e  u r i n e / h  
f rom th i s  k i d n e y  was  m o d e r a t e l y  increased ,  whe reas  
R R A  was essen t i a l ly  s imi l a r  to  t h a t  of t h e  u n t o u c h e d  
k i d n e y  (Table  I). I n  con t ras t ,  in  g roup  B of dogs s t ud i ed  
4 -6  weeks  a f t e r  r ena l  c l ipp ing  R V R A ,  U R A ,  a n d  R R A  
were  s ign i f i can t ly  h i g h e r  in  t h e  c l ipped  k i d n e y  t h a n  in  
t h e  u n t o u c h e d  one  (Tab le  I I ) .  These  resu l t s  i n d i c a t e  
t h a t ,  bes ides  p l a s m a  r e n i n  a c t i v i t y  a n d  changes  in u r ine  
vo lume ,  t h e  r en in  c o n t e n t  of  t h e  r ena l  c o r t e x  m i g h t  be  
one  of t h e  f ac to r s  d e t e r m i n i n g  t h e  u r i n a r y  r e n i n  exc re t ion .  

T h e  c o r t e x  of  t h e  c l ipped  k i d n e y  c o n t a i n e d  less s o d i u m  
pe r  g of d r y  weight .  S imi l a r  f ind ings  in  r a t s  were r e c e n t l y  
r e p o r t e d  b y  KNOWLTO~ a n d  LARAGH 13. R e n i n  ac t i v i t y ,  
as  wel t  as  J G I  in  r ena l  cor tex ,  was  i nve r se ly  co r re l a t ed  
to  t h e  s o d i u m  c o n t e n t .  Howeve r ,  t h e  t i m e  course  of 
t h e s e  changes  needs  f u r t h e r  s tudy .  

T h e  n o r e p i n e p h r i n e  c o n t e n t  of t h e  r e n a l  c o r t e x  of t h e  
i schemic  k i d n e y  is s l i gh t ly  increased,  w h e r e a s  t h e  N E  
c o n c e n t r a t i o n  of t h e  u r i n e  of  t h i s  k i d n e y  is s ign i f i can t ly  
(p < 0.05) i nc reased  c o m p a r e d  to  t h e  u n t o u c h e d  one.  
HICKLER e t  al .  14 i n j ec t ed  i .e.  i n  r a t s  f resh  u r ine  co l lec ted  
s e p a r a t e l y  f r o m  each  k i d n e y  in  p a t i e n t s  w i t h  r e n o v a s c u l a r  
h y p e r t e n s i o n ,  a n d  r e p o r t e d  a g r ea t e r  p ressu re  r e sponse  
w i th  u r ine  f rom t h e  i n v o l v e d  k idney .  I n  o u r  e x p e r i m e n t s ,  
t h e  i n j ec t i on  of u r i n e  a f t e r  d ia lys i s  d id  n o t  p r o d u c e  a n y  
b lood  p ressu re  inc rease  in  t h e  r a t ,  w h e r e a s  t h e  d ia lyzed  

u r ine  fo rmed  a n g i o t e n s i n  d u r i n g  t h e  usua l  12 h i ncuba -  
t ion .  T h e  pressor  a g e n t  m e a s u r e d  in  HICKLER'S s t u d y  
m i g h t  be  NE ,  w h i c h  is e n h a n c e d  in  t he  u r ine  of t h e  
i schemic  k idney .  T h e  increase  of r en in  a c t i v i t y  a n d  N E  
in  t h e  u r ine  f rom t h e  i schemic  k i d n e y  of dogs a f t e r  
u n i l a t e r a l  r e n a l  c l ipp ing  suggests  s imi la r  s tud ies  for  t h e  
d iagnos is  of h u m a n  r e n o v a s c u l a r  h y p e r t e n s i o n .  

Zusammen/assung. N a c h  e inse i t iger  Drosse lung  de r  
N i e r e n a r t e r i e  b e i m  H u n d  f a n d e n  s ich  h 6 h e r e  R e n i n -  
A k t i v i t ~ t  a n d  N o r e p i n e p h r i n - K o n z e n t r a t i o n  im U r i n  de r  
isch~imischen Niere  als  i m  U r i n  de r  Gegensei te .  I n  de r  
R i n d e  de r  gedrosse l t en  Niere  w a r e n  Ren in -Ak t iv i t~ i t  u n d  
G r a n u l a t i o n s i n d e x  de r  jux tag lomeru l~ i ren  Zel len  h 6 h e r  
Ms in de r  R i n d e  de r  u n g e k l e m m t e n  Niere,  w / ih rend  de r  
N a t r i u m g e h a l t  n i ed r ige r  war .  
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T h e  C o n t r o l  o f  A m y g d a l o i d  a n d  T e m p o r a l  P a r o x y s m a l  A c t i v i t y  by the Caudate N u c l e u s  

E x p e r i m e n t a l  d a t a  p o i n t  to  t h e  i n h i b i t o r y  role of t h e  
c a u d a t e  nuc leus  on  t h e  c e n t r a l  n e r v o u s  s y s t e m  spon-  
t a n e o u s  1-3, evoked  4-s a n d  p a r o x y s m a l  ° b ioe lee t r ica l  
ac t iv i ty .  However ,  t h e  func t i on  p l a y e d  b y  t h e  c a u d a t e  
nuc leus  on  t he  focal  ep i lep t ic  se izure  in  t h e  l imbic  s y s t e m  is 
n o t  comple t e ly  c lear  i0-12. T h e  fo l lowing work  is a n  a t t e m p t  
to  show t h e  i n h i b i t o r y  a c t i o n  of t h e  c a u d a t e  nuc leus  on  
t h e  focal  ep i lepsy  in t he  a m y g d a l a  a n d  in t he  t e m p o r a l  
co r t ex  of the  cat .  

Material and methods. T h e  e x p e r i m e n t s  were  p e r f o r m e d  
on 22 cura r ized  ca t s  w i t h  local  a n a e s t h e s i a  of pa in fu l  

p o i n t s  a n d  on  13 ca t s  w i t h  ch ron ica l ly  i m p l a n t e d  elec- 
t rodes .  W e  r eco rded  t h e  focal  p a r o x y s m a l  a c t i v i t y  ( in t ra -  
s t i m u l a t o r y  d i scha rge  a n d  a f t e r  d ischarge)  in  t h e  baso-  
v e n t r a l  comp lex  of t h e  a m y g d a l a  a n d  in  t h e  t e m p o r a l  
co r t ex  b y  s t i m u l a t i o n ,  respec t ive ly ,  of t h e  c o n t r o l a t e r a l  
a n d  h o m o l a t e r a l  a m y g d a l a .  The  c o n d i t i o n i n g  a c t i v a t i o n  
of t h e  h e a d  a n d  b o d y  of t h e  h o m o l a t e r a l  c a u d a t e  nuc leus  
a t  t h e  s i te  of de r iv ing  e lec t rodes  was  pe r fo rmed .  Con- 
v e n t i o n a l  s t e r eo t ax i c  a n d  e lec t rophys io log ica l  t e c h n i q u e s  
were  used. The  e lec t rodes  were  local ized in p a r a f f i n  
sec t ions  of t h e  f ixed  b r a i n  (P russ i an  b lue  mark) .  T h e  
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t e c h n i c a l  de ta i l s  a re  desc r ibed  in p r e c e d i n g  works  s,9 a n d  
in t h e  w o r k  in e x t e n s o  ~.  

Results and discussion. T h e  c o n d i t i o n i n g  s t i m u l a t i o n  
(50 c/sec, i msec,  for  5 sec) of t h e  .head a n d  b o d y  of t h e  
c a u d a t e  nuc leus  c o n s t a n t l y  i n h i b i t e d  t h e  focal  a f t e r  
d i scha rge  in  t h e  b a s o v e n t r a l  a m y g d a l o i d  complex ,  
o b t a i n e d  b y  s t i m u l a t i o n  of the  homologous  c o n t r o l a t e r a l  
r eg ion  (30-50 c/sec, 1 msec,  for 5 sec) in  acu t e  a n i m a l s  
as  well  as  in  a n i m a l s  w i t h  ch ron ica l l y  i m p l a n t e d  elec- 
t rodes .  CMcula t ing,  for  1 an ima l ,  t h e  d u r a t i o n  in seconds  
of t h e  a m y g d a l o i d  a f t e r  d i scharges  we f o u n d  va lues  of 
86,8 4-6.7 sec;  c o n d i t i o n i n g  p r e s t i m u l a t i o n  of t h e  c a u d a t e  
nucleus ,  w h i c h  in  5 cases o u t  of 9 c o m p l e t e l y  suppres sed  
t h e  a f t e r  d ischarges ,  r e duced  i ts  d u r a t i o n  to  2.06 -J: 2.9 sec. 
E v e n  ave rage  va lues  of t h e  t e m p o r a l  co r t ex  a f t e r  dis-  
charges ,  for  1 an ima l ,  o b t a i n e d  t h r o u g h  r e p e a t e d  s t imu la -  
t i o n  of t h e  h o m o l a t e r a l  a m y g d a l a ,  decreased  f r o m  
59.3 4-5.4  sec to  2.8-4-3.2 sec. Fo l lowing  c o n d i t i o n i n g  
s t i m u l a t i o n  of t h e  c a u d a t e  nucleus ,  t h e  a m p l i t u d e  of t h e  
a m y g d a l o i d  i n t r a s t i m u l a t o r y  d i scha rge  decreased  f rom 
240 4- 37 ~.V to  31 4- 13 [xV. If  t h e  a c t i v a t i o n  of t he  cau-  
d a t e  fol lowed a t e s t  s t i m u l a t i o n  ab le  to  evoke  t h e  a f t e r  
d i scha rge  in t h e  a m y g d a l a  a n d  in t h e  t e m p o r a l  cortex,  
a r e i n f o r c e m e n t  of t h e  focal  c o n v u l s i v e  a c t i v i t y  was 
obse rved .  I n  a n i m a l s  w i t h  ch ron ica l l y  i m p l a n t e d  elec- 
t rodes ,  t h e  s t i m u l a t i o n  of  t h e  a m y g d M a  de t e r m i ned ,  
d u r i n g  t h e  e l ec t rocor t i ca l ly  r eco rded  a f t e r  d i scharges  
b o t h  in  t h e  c o n t r o l a t e r a l  a r n y g d a l a  a n d  t h e n  (a f te r  
8 -28  sec) in  t e m p o r a l  c o r t e x  (F igure  A), t h e  a p p e a r a n c e  
of ep i lep t ic  p h e n o m e n a ,  c o m p a r a b l e  to  those  s h o w n  in  
h u m a n  p s y c h o m o t o r  epi lepsy,  i.e. : clonic face twi tches ,  

A 

A~ygdala Is~t 
B 
AmygOala rigrtf 

cau~ate nucleus left 

Temporal cortex rigt~'r . . . .  

Zs~C 
CauOe;e nucleus right , Arnygdala left 

Cat with chronically implanted electrodes and free to move. A) The 
stimulation of the left amygdala (50 c/see, 1 msec, for 5 sec, 2.8 volts) 
determined the appearance of a behavioral epilepsy comparable to 
the psychomotor epilepsy. It was characterized electrocorticalty 
by a high frequency and high voltage paroxysmal activity focalized 
in the right amygdala and by spikes in the temporal cortex; the 
eaudate nucleus show slow waves 2-3]sec. B) The conditioning 
stimulation of the right caudate nucleus (50 c/sec, 1.5 msee, for 
5 see, 5 volts) blocked EEG and behaviorally the epilepsy in the 
right amygdala and in the right temporal cortex. The notable 
decrease in the amygdaloid intrastimulatory discharge amplitude, 
and the appearance of two slow waves only in the caudate nucleus, 
should be underlined. 

s t a t i o n a r y  a t t i t u d e  of t h e  an imal ,  f ixed  look, mydr i a s i s ,  
open  m o u t h ,  toss of s a l i va  f rom t h e  lips, v o m i t  re f lexes  
and,  a t  t h e  e n d  of t h e  crisis, mewing .  T h e  c o n d i t i o n i n g  
a c t i v a t i o n  of t he  c a u d a t e  nuc leus  ( same p a r a m e t e r s  as  
for  the  a c u t e  an imals )  b locked  t h e  a m y g d a l o i d  a n d  
t e m p o r a l  p a r o x y s m a l  a c t i v i t y  (Figure  B) as well  as t h e  
b e h a v i o r a l  a spec t s  of t h e  ep i lep t ic  p h e n o m e n o n .  T h e  ca t  
c o n s t a n t l y  s h o w e d  on ly  a slow m o v e m e n t  of forccd h e a d  
r o t a t i o n  on  t h e  oppos i t e  side t o  t h e  c a u d a t e  nuc l eus  
s t imu la t ed .  T h i s  r e a c t i o n  was  fol lowed,  d u r i n g  t h e  a c t i v a -  
t i o n  of t h e  a m y g d a l a ,  b y  a s t a t i c  b e h a v i o u r  vo id  of a n y  
epi lep t ic  e q u i v a l e n t .  

The  resu l t s  s h o w n  a b o v e  i n d i c a t e  t h a t  t h e  h i g h  fre- 
q u e n c y  s t i m u l a t i o n  of t h e  h e a d  a n d  b o d y  of t h e  c a u d a t e  
nuc leus  d e t e r m i n e s  s u p p r e s s i o n  of t he  i n t r a s t i m u l a t o r y  as  
well  as of t h e  a f t e r -d i scha rges  in  t h e  b a s o v e n t r a l  a m y g d a -  
loid complex  a n d  in  t h e  t e m p o r a l  cor tex .  I n  t h e  ca t  w i t h  
ch ron ica l ly  i m p l a n t e d  e lec t rodes ,  t h e  a c t i o n  of t h e  c a u d a t e  
nuc leus  on  t h e  co r t i cog raph i c  as  wel l  as  on  t h e  b e h a v i o u r a l  
p h e n o m e n a  of  t h e  focal epi lepsy,  was  ev idenced .  D u r i n g  
t he  convu l s ive  seizure e i t h e r  t h e  focal  or  genera l ized ,  
s low regu la r  waves  were s h o w n  in  t h e  c a u d a t e  nuc leus  
i n d i c a t i n g  p h e n o m e n a  of ac t ive  i n h i b i t i o n  14. These  exper i -  
m e n t a l  r e su l t s  show t h e  ex i s tence  of a n  e x t r a - r h i n e n -  
cepha l i c  c o n t r o l  of t h e  r h i n e n c e p h a l i c  p a r o x y s m a l  ac t i -  
v i t y .  A f u n c t i o n a l  r h i n e n c e p h a l o - c a u d a t e - r h i n e n c e p h a l i c  
c i r cu i t  c a n  t he r e fo re  be  p o s t u l a t e d  which ,  whi le  con t ro l -  
l ing  t h e  p a r o x y s m a l  p h e n o m e n a  a t  t h e  a m y g d a l o i d  a n d  
t e m p o r a l  level,  b locks  i t s  d i f fus ion  to  t h e  whole  rico- 
cor tex .  

Riassunto. I n  g a t t i  cu ra r i zza t i  ed in g a t t i  p o r t a t o r i  di  
e l e t t r od i  a d i m o r a  e l iber i  d i  muovers i ,  la  s t imo laz ione  
r i p e t i t i v a  ad  a l t a  f r e q u e n z a  del nuc leo  c a u d a t o  in ib i see  
la  c o m p a r s a  s ia  dei  f e n o m e n i  b ioe le t t r i c i  paross i s t ic i  foca-  
l i zza t i  n e l l ' a m i g d a l a  e ne l t a  cor tecc ia  t e m p o r a l e  s in dei  
f e n o m e n i  c o m p o r t a m e n t a l i  omologab i l i  a l l ' ep i less ia  psico- 
moto r i a .  
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