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A o r t a  F -  a n d  disease : CALL et  al. 2 n o t e d  a s ign i f i can t ly  
h i g h e r  s torage  of bone  F -  in cases w i t h  pye lonephr i t i s ,  
b u t  no r e l a t ionsh ip  of a o r t a  F -  levels w i t h  t h e  causes  of 
dea th .  I n  t he  p r e sen t  s tudy ,  no  co r re l a t ion  could be  
e s t ab l i shed  be tween  a o r t a  F -  levels and  t he  disease.  

Discussion. As ind i ca t ed  in Tab le  I, F -  levels in  t he  
a o r t a  d e p e n d  l i t t le ,  if a t  all, on  the  a m o u n t  of Ca++ 
presen t .  T h a t  F -  does no t  seem to be  bound . in  apprec iab le  
a m o u n t s  as ca lc ium-f luor ide  (CaF2), has  been  recognized 
b y  o thers ,  w i th  respec t  to  bones  a n d  t e e t h  15. T he  e r ra t i c  
f l uc tua t ions  of F -  levels in  the  a o r t a  f rom per son  to  per-  
son  are n o t e w o r t h y  in th i s  as well  as in  CALL'S s tudy .  
Some samples  of a o r t a  t i ssue  c o n t a i n e d  v i r t u a l l y  no F - ,  
a n d  o the r s  up  to 258 ppm.  I n  a single o rgan  such  as t he  
p l a c e n t a  1~ or in  t he  skin  of p a t i e n t s  w i t h  var ious  d e r m a t o -  
logical lesions 1~ F -  levels v a r y  widely  in closely ad jo in ing  
t i ssue  areas.  

Since t he  F -  c o n t e n t  of the  a o r t a  does no t  para l le l  F -  
levels  in t he  skele ton,  bone  F -  c a n n o t  be cons idered  a 
c r i t e r ion  of F - ' s  presence  elsewhere in t he  s y s t e m  no r  can  
possible  ill effects in  the  sys t em be p rec luded  on  t he  basis  
of low F -  levels in  bones.  

Zusammen/assung. Fluor-  u n d  K a l z i u m w e r t e  in  ve rka lk -  
tern  Aor t engewebe  w u r d e n  m i t  denen  yon  m a k r o s k o p i s c h  
n o r m a l  e r s che inendem Aor t engewebe  vergl ichen.  Der  

F l u o r g e h a l t  de r  A o r t a  ve r sch i edene r  P e r s o n e n  zeigte 
grosse ind iv idue l le  S c h w a n k u n g e n ,  die unabh i ing ig  v o m  
K a l z i u m g e h a l t  waren.  E ine  d i r ek t e  Kor re l a t i on  des 
Aor ten f luors  m i t  dem L e b e n s a l t e r  wurde  tes tgestel l t .  Die 
s t a t i s t i s che  A u s w e r t u n g  de r  U n t e r s u c h u n g e n  v o n  CALL 
e t  al. ~ ergab,  dass  de r  F l u o r g e h a l t  de r  A o r t a  unabh / ing ig  
yon  d e m j e n i g e n  des Ske le t tes  ist. 
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Site of Action of Dop ami n e  and Apomorph ine  on 
Compuls ive  Gnawing  Behaviour  in Rats 

Accord ing  to ea r ly  pub l ica t ions ,  in j ec t ion  of apo-  
m o r p h i n e  in to  roden t s  resul ts  in  gnaw i ng  behav iou r ,  
wh ich  effect  is d e p e n d e n t  on the  p resence  of the  corpus  
s t r i a t u m l .  Recen t ly  i t  has  been  shown  t h a t  a p o m o r p h i n e  
shares  th i s  effect w i t h  D O P A  (as a p recursor  of dopamine )  
a n d  t h a t  the  presence  of a p h e n y l e t h y l a m i n e  conf igura-  
t i on  w i t h  OH-groups  a t  the  para- and  meta-positions of 
t h e  p h e n o l  r ing is ob l iga to ry  for p r o v o k i n g  a compuls ion  
to  gnaw 3. 

I n j e c t i o n  of D O P A  resu l t s  in  a n  a c c u m u l a t i o n  of 
d o p a m i n e  in t he  b ra in ,  especial ly  in  e x t r a p y r a m i d a l  
s t r u c t u r e s  3. I t  could be  an t i c ipa t ed ,  therefore ,  t h a t  t he  
si te  of ac t ion  of d o p a m i n e  and  a p o m o r p h i n e  would  be  
s i t u a t e d  wi th in  the  e x t r a p y r a m i d a l  sys tem.  This  r e p o r t  
p rov ides  d a t a  s u p p o r t i n g  th i s  a s sumpt ion .  

Experimental. Crys ta l l ine  D O P A  or a p o m o r p h i n e  was 
t a m p e d  in to  a s ta inless  s teel  cannula ,  w h i c h  was in t ro -  
duced  s t e reo tax ica l ly  in to  the  b r a i n  of male  a lb ino  ra t s  

(140-160 g) u n d e r  l igh t  e t h e r  anaes thes ia .  W h e n  the  t ip  
of t he  c a n n u l a  h a d  r eached  t h e  desi red posi t ion,  t he  com- 
p o u n d  was de l ivered  b y  p u s h i n g  a s ty le t  down  the  can-  
nula.  The  a m o u n t  of i m p l a n t e d  m a t e r i a l  was a b o u t  100 fig. 
Af te r  i m p l a n t a t i o n ,  t he  an ima l s  were p laced  in m e t a l  
cages w i t h  a wi re -mesh  floor, on  wh ich  the  r a t s  were able  
to  gnaw, a n d  the i r  b e h a v i o u r  was obse rved  for  severa l  
hours .  

Results. I m p l a n t a t i o n  si tes are s h o w n  in F igures  1-3. 
Ef fec t ive  i m p l a n t a t i o n s  of D O P A  resul ted ,  a f t e r  a de lay  
of 1-2 h, in  in t ense  compuls ive  g n a w i n g  behav iour ,  l a s t ing  
for  3 h a n d  some t imes  longer.  Af te r  a p o m o r p h i n e  im- 
p l a n t a t i o n  g n a w i n g  s t a r t e d  w i t h i n  30-40 min,  l as t ing  f o r  
a b o u t  2 h. Pos i t ive  effects were obse rved  w i t h  b o t h  com- 
p o u n d s  a f t e r  i m p l a n t a t i o n  in t he  dorsa l  p a r t  of t he  cau-  
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~]OPA Apomorphine 

Fig. 1. Implantation sites of 1-DOPA, shown in sagittal section of Fig. 2. Implantation sites of apolnorphine, shown in sagittal section, 
rat brain. + = evoking gnawing behaviour; -- = ineffective, at plane indicated in Figure 3 by broken line. 
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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  

Apomorphin8 

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 .  

A. M. ERNST and P. G. SMELIK 

Department o[ Pharmacology, Medical Faculty, 
University o/ Utrecht (The Netherlands), 
May 22, 1956. 

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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Values of sodium concentration in renal tissue (mEq/1 of tissue 
water) and in urine (U: mEq/1) and of sodiunl excretion (UV: 
/~Eq/inin) and of urine flow (#l/min) in control (o) and in isotonic 
saline infused rats (e). C = renal cortex, OM - outer medulla, 

IM = inner medulla, P = papilla. 
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