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da t e  nuc leus  a n d  globus  p a l l i d u m ;  nega t ive  resu l t s  were 
o b t a i n e d  a f t e r  i m p l a n t a t i o n  in t he  v e n t r a l  p a r t  of t he  
c a u d a t e  nucleus ,  in  t he  region med ia l  to  t he  c a u d a t e  
nuc leus  (N. la tera l i s  septi) ,  in  s u b t h a l a m i c  s t ruc tures ,  a n d  
in the  s u b s t a n t i a  nigra .  

S h a m  i m p l a n t a t i o n s ,  m a d e  b y  i n t r oduc i ng  the  e m p t y  
c a n n u l a  i n to  t h e  same  sites, h a d  no  effect. Moreover ,  in  
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Fig. 3. Implantation sites of apomorphine, shown in frontal section, 
at plane indicated in Figure 2. 

t he  c a u d a t e  nucleus  of 8 an ima l s  meta-tyrosine was im- 
p l a n t e d ;  th i s  d rug  ha s  t h e  s a m e  chemica l  s t r u c t u r e  a s  
DOPA,  b u t  lacks a h y d r o x y l  g roup  a t  t he  para-position. 
Meta-tyrosine i m p l a n t a t i o n s  d id  n o t  p rovoke  g n a w i n g  
behav iou r ,  w h i c h  ind ica tes  t he  specif ic i ty  of D O P A  a n d  
a p o m o r p h i n e  effects. 

Conclusions. The  si te  of ac t ion  of D O P A  as well  as 
a p o m o r p h i n e  appea r s  to  be  located  in the  n e o s t r i a t u m .  
Th i s  ind ica tes  t h a t  a c c u m u l a t i o n  of d o p a m i n e  in t h i s  
s t r u c t u r e  resu l t s  in  compuls ive  gnawing  b e h a v i o u r  in  
ra ts ,  a n d  t h a t  apomorph ine ,  due to i ts  s t r u c t u r a l  r e la t ion-  
ship  w i t h  dopamine ,  is capab le  of i m i t a t i n g  t h i s  effect. 

Zusammen/assung. Es wird  die Re l a t i on  v o n  S t r u k t u r  
u n d  W i r k u n g  zwischen D o p a m i n  u n d  A p o m o r p h i n  b e i m  
Z w a n g s n a g e n  de r  R a t t e ,  n a c h  s t e r eo t ak t i s che r  I m p l a n t a -  
t ion  der  be iden  S u b s t a n z e n  besprochen .  
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The Composit ion of the Renal Medulla During 
Natriuresis  Accompanying  Saline Loading in 

the Rat 

The  e x p a n s i o n  of t he  ex t race l lu la r  f luid v o l u m e  b y  iso- 
t on i c  sa l ine  in fus ion  is a c c o m p a n i e d  b y  diuresis  and  
na t r iures i s .  Th i s  c a n n o t  be  exp la ined  b y  a n  increase  of 
the  g lomeru la r  f i l t r a t ion  ra te ,  because  even  if i t  is exper i -  
m e n t a l l y  decreased,  these  c h a n g e s  t ake  place 1. The  
minera locor t i co ids  1 a n d  a n t i d i u r e t i c  h o r m o n e  S are also 
no t  respons ib le  for these  changes .  DIRKS, CIRKSENA, a n d  
BERLINER 3 p roved  in  dogs a n d  CORTNEY, MYLLE, a n d  
GOTTSCHALK 4 in r a t s  b y  m i c r o p u n c t u r e  t e c h n i q u e  t h a t  
a f te r  i so tonic  sal ine in fus ion  a decrease  in t he  sod ium re- 
a b s o r p t i o n  occurs  in  t he  p r o x i m a l  tubule .  T he  m e c h a n i s m  
b y  w h i c h  th i s  decrease  t akes  place is no t  k n o w n ;  a n  un-  
k n o w n  h u m o r a l  f ac to r  o t h e r  t h a n  a ldos te rone  is con-  
s idered to  be  t he  m o s t  logical  exp lana t ion .  Th i s  decrease  
in t he  sod ium reabsorp t ion ,  even  if l imi ted  to the  p r o x i m a l  
t u b u l e  only,  would  be  suff ic ient  to  exp la in  na t r iu res i s  a n d  
diuresis  a f t e r  expans ion  of t he  ex t race l lu la r  vo lume.  
EARLEY and  FRIEDLER 2, however ,  s u b m i t t e d  a n o t h e r  
possible  e x p l a n a t i o n  of these  changes .  T h e y  d e m o n -  
s t r a t e d  in e x p e r i m e n t s  in  dogs t h a t  a f te r  i sotonic  sa l ine  
in fus ion  t h e  r ena l  b lood  f low increases  w i t h  a s imul t a -  
neous  decrease  of t he  P A H  e x t r a c t i o n  ra t io ;  i.e. t h e  non-  
cor t ical  b lood  f low increases  a n d  mos t  p r o b a b l y  the re fore  
also t he  f low r a t e  of b lood  t h r o u g h  the  r ena l  medul la .  
Th i s  increased  m e d u l l a r y  b lood  f low could lead to a wash-  
ou t  of sod ium f rom t he  m e d u l l a r y  in t e r s t i t i a l  t issue. 
Pass ive  loss of water ,  wh ich  occurs  in  the  descending  l imb  
of Hen l e ' s  loop, whou ld  t h u s  - as a r e su l t  of t h e  decrease  
of the  h y p e r t o n i c i t y  of the  m e d u l l a r y  i n t e r s t i c i u m  - be 
decreased  a n d  t he  v o l u m e  of t he  f luid f lowing in to  the  
a scend ing  l imb,  f rom where  t h e  s o d i u m  is t r a n s p o r t e d ,  
would be  increased.  I n  add i t ion ,  t h e  sod ium concen t r a -  
t i on  in th i s  f luid would be  decreased  and,  as a resu l t  of 
this ,  t h e  ne t  t r a n s p o r t  of s o d i u m  ou t  of t he  a scend ing  

l imb  would  decrease.  I f  t h i s  idea  is correct ,  t h e  sod ium 
c o n c e n t r a t i o n  in the  rena l  medu l l a  in  an imal s  would  h a v e  
to  be decreased  d u r i n g  t he  isotonic  expans ion  of t he  
ex t race l lu la r  f luid volume.  

I n  38 ra ts ,  i sotonic  sal ine infusions  were car r ied  ou t  a t  
a r a t e  of 0.22 m l / m i n  for a pe r iod  of 50-70 rain. There  was 
s ign i f ican t  diuresis  a n d  na t r iu res i s  in  compar i son  w i t h  the  
con t ro l  g roup  of 18 r a t s  wh ich  did  no t  receive a n  in fus ion  
(see Figure) .  
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The sod ium concen t ra t ion  ill 1 I of t issue wa te r  on the  
papi l la  and  the  inner  medul la  was s ignif icant ly  lower in 
the  infused group t h a n  in the  cont ro ls ;  the  urea concen- 
tration changed  similarly.  The po ta s s ium concen t ra t ion  
in the  k idney  t issue was no t  s ignif icant ly  changed.  If  the  
t issue osmolal i ty  were calculated according to  the  formula  
2 - ( N a  + K ) +  urea, the  osmola l i ty  of the  t issue of the  
papi l la  and  of the  inner  medul la  would be lower in the  
infused t h a n  in the  contro l  group. The calcula ted osmo- 
la l i ty  of the  t ip  of the  papi l la  was ve ry  s imilar  to  the  
cryoscopical ly measured  osmola l i ty  of urine. 

These results  are cons is ten t  w i th  the  a s sumpt ion  of 
EARLEY and  FRIEDLER t h a t  a f ter  infusion of isotonic 
saline a washou t  of sodium from the  renal  medul la  takes  
place. On the  o ther  hand,  i t  is no t  clear whe the r  th is  oc- 
curred due to an increased flow ra te  of blood th rough  the  
medul la  or due to an increased inflow of isotonic fluid 
in to  the  loop of Henle  as a resul t  of decreased sod ium re- 
abso rp t ion  in the  p rox imal  tubule,  as the  above  quo ted  
mic ropunc ture  expe r imen t s  prove,  or by  a combina t ion  of 
both .  Bu t  even a th i rd  possibi l i ty  canno t  be excluded:  if 
the  inhibi t ion of the  sodium reabsorp t ion  in the  p rox imal  

tubule  is caused by  an u n k n o w n  h u m o r a l  factor ,  as some 
of the  above -men t ioned  au thors  assume, th is  fac tor  
migh t  inh ib i t  the  t r a n s p o r t  of sod ium even f rom the  
ascending  l imb;  thus  also the  sod ium concen t ra t ion  in the  
renal  medul la  could decrease.  

Zusammen/assung. In  38 R a t t e n  wurde  die Na- und  
H a r n s t o f f - K o n z e n t r a t i o n  im Gewebewasser  der  Nieren-  
r inde,  des Nie renmarks  und  der  Papi l lenspi tze  nach  einer 
Infus ion  von  i so toner  Kochsalz l6sung festgestel l t .  Die 
K o n z e n t r a t i o n  be ider  Stoffe war  in der  Papi l lenspi tze  und  
in dem Nie renmark  bedeu t end  niedriger  als bei  den Kon-  
t ro l l ra t ten .  
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Synapt ic  Exci tat ion in the Corpus  S tr ia tum 
Inhibited by Microe lectrophoret ica l ly  A d m i n i -  

stered D o p a m i n e  

Several  facts  po in t  to the  essent ial  significance of 
dopamine  (DA) for the  funct ion  of the  basal  ganglia:  The 
h igh  a m o u n t  of DA in cauda te  nucleus and the  p u t a m e n  1, 
its occurrence in t e rmina l  s t ruc tures  of the i r  nerve  
cells ~,3, the  decrease of DA in the  corpus s t r i a t um fol- 
lowing exper imen ta l ly  induced degenera t ion  of the  
nucleus niger 4,5, and  the  release of DA in the  cauda te  
nucleus af ter  electrical  s t imula t ion  of the  cen t ru m 
m e d i a n u m  and in the  p u t a m e n  af te r  s t imula t ion  of the  
nucleus niger 6,v. Also of impor tance  in th is  con t ex t  is the  
decrease of DA in the  corpus  s t r i a t u m  of pa t i en t s  wi th  
Pa rk inson ' s  disease s and  the  i m p r o v e m e n t  of some symp-  
toms  of th is  disease af ter  appl ica t ion  of D O P A  9. The 
synopsis  of these  facts  suggests  the  exis tence of 'dopa-  
minergic '  neurones  in the  corpus s t r i a tum.  

F r o m  the  electrophysiological  po in t  of view, an in- 
t e res t ing  con t r ibu t ion  to th is  field was made  by  BLOOM 
et  al. 1~ I t  was shown t h a t  in the  ca t  microelectro-  
phore t ica l ly  admin is te red  DA depresses  the  spon taneous  
discharge ra tes  of mos t  neurones  of the  cauda te  nucleus. 
The effect  of subs tances  upon  synap t i c  exc i ta t ion  has  
no t  been  studied.  This,  however ,  was the  main  goal of 
t he  expe r imen t s  repor ted  here. The expe r imen t s  were 
made  on non-anaes the t i zed  rabb i t s  which  were immo-  
bilized by  Gallamine and  art i f icial ly vent i la ted .  The 
m e t h o d  for e lec t rophore t ic  appl ica t ion  of d i f ferent  drugs 
was ident ical  wi th  the  one used earl ier  ill d i f ferent  l imbic 
s t ruc tu res  11,~2. Neurone discharges  were recorded f rom 
the  cauda te  nucleus and the  p u t a m e n  which  were s te reo-  
tac t ica l ly  approached.  I n t r a l a m i n a r  tha lamic  nuclei  were 
s t imula ted  wi th  bipolar  e lectrodes (2/sec stimuli,  dura t ion  
0.5 msec). The t r ac t s  of the  s t imula t ing  as well as the  
recording electrodes were control led  histologically.  

Only a few neurones  appea red  to  discharge sponta -  
neously.  By  appl ica t ion  of acid amino acids, such as 

g lu tamic  or homocys te ic  acid, m a n y  neurones  could be 
ac t iva ted  (Figure 1). In  some instances,  spon taneous ly  
' s i lent '  neurones  could also be ac t iva ted  b y  electrical  
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Fig. 1. Effect of homocysteic acid and combined mediothalamic 
stimulation upon caudate neurone discharges. Administration of 
homocysteic acid (HC on) produces gradually increasing activity. 
Electric stimulation (Stim. on) induces a characteristic response 
consisting of short latency discharge group (inmlediately following 
the stimulus artefact, primary activation) followed by a silent period 
and after-discharge. The same units are displayed with faster sweep 
on the right. The films are to be read fronl the bottom to the top. 


