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(Table).  N e i t h e r  t he  ~ no r  /~ a n t a g o n i s t s  in j ec ted  b y  
t h e m s e l v e s  af fec ted  feeding w h e n  c o m p a r e d  to  t h a t  of 
t he  controls .  

A b d o m i n a l  t e m p e r a t u r e s  were no t  s ign i f i can t ly  affect-  
ed b y  a n y  of t he  t r e a t m e n t s .  Th i s  is un l ike  t he  response  
of o t h e r  species wh ich  w h e n  in jec ted  w i t h  p r o s t a g l a n d i n s  
h a v e  s h o w n  h y p e r t h e r m i a  e, 4. I n  m o s t  cases, i nc lud ing  
controls ,  t he re  a p p e a r e d  to  be  a s l igh t  e l eva t ion  in 
t e m p e r a t u r e s  d u r i n g  t he  15 ra in  p r io r  to  in jec t ion .  Th i s  
change  was  p r o b a b l y  due to  t he  h a n d l i n g  of t he  animals .  

Af te r  sacr i f ic ing t he  sheep, t i le  in j ec t ion  loci were 
loca ted  in t h e  a n t e r i o r  h y p o t h a l a m u s  a t  28, 29 and  30 m m  
a n t e r i o r  of t he  ex t e rna l  a u d i t o r y  cana l  accord ing  to  t he  
coord ina te s  of RICHARD 14. 

In the present experiment we have shown as in a 
prev ious  e x p e r i m e n t  la t h a t  a /~  agonist ,  dl-Isop,  in j ec ted  
i n t r a h y p o t h a l a m i e a l l y  will  el ici t  feeding ill sheep  w i t h  
smal le r  doses (8 nmoles)  t h a n  those  in jec ted  in to  t he  
per i forn ica l  region of t he  h y p o t h a l a m u s  of r a t s  wh ich  
h a v e  e i the r  no  effect  ~, ~ or cause h y p o p h a g i a  (15 0 nmoles)x~. 
I n j e c t i o n s  of PGE~ in to  these  loci also caused  m a r k e d  
feeding which  was b locked  b y  a specific /~ an tagon i s t .  A 
p r o s t a g l a n d i n  an tagon i s t ,  p o l y p h l o r e t i n  p h o s p h a t e ,  in- 
j e c t e d  a t  ~ and  /~ loci b y  i tself  also caused  s ign i f i can t  
feeding (BAILE a n d  MARTIN, m a n u s c r i p t  in  p repa ra t ion ) .  

The  feeding effect  p roduced  b y  PGE~ a t  the /~  loci was  
s imi la r  to  t h a t  of dl - Isop.  Th i s  could be  a f l  a d r e n o c e p t o r  
effect.  A model  of a/~ r ecep to r  for PGE1 has  been  presen t -  
ed 1~ a n d  i t  was  sugges ted  t h a t  t he  ' r ecep to r  n m d u l a t i n g  
s u b s t a n c e ' l : , l s  is e i the r  a p r o s t a g l a n d i n  or a s u b s t a n c e  
p r o m o t i n g  t he  syn thes i s  of p ro s t ag l and in .  PGE~ a n d  E~ 
a p p e a r  to  mimic  some of t h e  ac t ions  of t he  /3 agonis t ,  
i sopro te reno l :  b o t h  h a v e  been  shown  to  s t i m u l a t e  t he  
sho r t  c i rcui t  c u r r e n t  of frog s k i n ~ ;  b o t h  h a v e  a b roncho-  
d i l a t o r  e f fec t2~ b o t h  decrease  (PGE~ a n d  dl-Isop)  
f i l t e r ab i l i t y  of r ed  b lood cells of man ,  r a t  and  mouse  ~ 
whi le  t he  Ca++ in f lux  is increased.  These  effects are 
k n o w n  to be  associa ted  w i t h  a c t i v a t i o n  of a d e n y l  cycl- 
ase ~2, 2. a p r o b a b l e  l ink  in some/~ a d r e n o c e p t o r  ac t ions  ~4. 
W h e t h e r  t l ie feeding e f f e c t  in  sheep fol lowing PGE~ 
in j ec t i on  a t  fi loci is r e l a t ed  to  changes  in a d e n y l  cyclase 
level  ha s  n o t  been  shown.  

D e p e n d i n g  u p o n  cha rac te r i s t i c s  of t he  loci t es ted ,  P G  
E 1 e i the r  caused no change  in feeding or increased  feeding 
(e or/~ a d r e n o c e p t o r  loci, respect ively) ,  b u t  t he  phys io log-  
ical role in  e i t he r  con t ro l  of feed i n t a k e  or r egu la t ion  of 
energy  ba l ance  r e m a i n  to  be  shown.  

Rdsumd. Une  a u g m e n t a t i o n  de la pr ise  de n o u r r i t u r e  a 
l ieu apr~s in jec t ion  i n t r a h y p o t h a l a m i q u e  du  PGE~, en 
dose de 21 nmoles ,  chez les brebis .  La  t e m p 6 r a t u r e  de la 
cavi t6  a b d o m i n a l e  n ' e s t  pas  affect6e p a r  ces in ject ions ,  
sau l  une  16g~re a u g m e n t a t i o n  au  m o m e n t  de l ' i n j ec t i on  
e t  qui  p e u t  p roven i r  du  m a n i e m e n t  des a n i m a u x .  
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The Effect of Chelat ing Agents  on the Dis tr ibut ion of 21~ in Rats  

Since HURSH'S o b s e r v a t i o n  t h a t  2, 3 - d i m e r c a p t o p r o p a n o l  
(BAL) increases  t he  excre t ion  of ~l~ a n d  reduces  i ts  
t o x i c i t y l ,  2, 2 o the r  subs t ances  were d e m o n s t r a t e d  to  
a f fec t  t he  b e h a v i o u r  of 21~ in an ima l s :  sod ium 2,3- 
d i m e r c a p t o p r o p a n e - l - s u l f o n a t e  (DMPS)a,  4, i.e. a wa te r -  
soluble  d e r i v a t i v e  of BAL,  and  sod ium d i e thy ld i t h ioca r -  
b a m a t e  (DDC) 5. The  a i m  of th i s  screening  s t u d y  was to  
c o m p a r e  t h e  ef fec t iveness  of these  2 che la t ing  agents ,  as 
well  as of D-penic i l lamine  (PA) 6, 2 -mercap top rop iony l -  
g lycine  (MPG)7 and  t he  NaaCa-chela te  of d i e thy l ene t r i a -  
m i n e p e n t a a c e t a t e  (DTPA).  F u r t h e r m o r e ,  th i s  is t he  f i rs t  
a t t e m p t  to  inf luence  b e h a v i o u r  of ~l~ also b y  oral  
t r e a t m e n t .  

A d u l t  female  a lb ino  r a t s  (weighing 170-200 g) were 
in jec ted  i.v. w i t h  ~ 0.3 vCi of ~1~ in 0 . 1 N  I-tNO 3. In-  
j ec t ion  so lu t ions  were p r e p a r e d  for  each  group  s e p a r a t e l y  
a n d  i m m e d i a t e l y  before  a d m i n i s t r a t i o n .  Che la t ing  agen ts  
(1 mmol /kg )  were a d m i n i s t e r e d  1.5 m i n  a f t e r  21~ i.p. 
or orally.  In  t h e  l a t t e r  case r a t s  were dep r ived  of food for 
20tl  before  a d m i n i s t r a t i o n  of t h e  compounds .  The  
a n i m a l s  were sacr i f iced a f t e r  48 h b y  e x s a n g u i n a t i o n  in 
e t h e r  narcosis .  The  ~ -ac t iv i ty  of t i s sue  samples  was 
d e t e r m i n e d  b y  l iquid  sc in t i l l a t ion  c o u n t i n g  8. 

The  effect  of che la tes  in j ec ted  i.p. is s u m m a r i z e d  in  
Tab le  I. I n  general ,  t h e i r  e f fec t iveness  decreases  in  t he  
o rder :  D M P S  > DDC > M P G  > PA;  D T P A  showed 
h a r d l y  a n y  effect. The re  is a m a r k e d  d i m i n u t i o n  of 
21~ in  blood, sp leen a n d  bone  and,  less, in  
b lood  p lasma.  R e t e n t i o n  of ~l~ b y  t h e  k idneys ,  however ,  
was  r educed  b y  D D C  only, whi le  w i t h  o the r  che la tes  a 
s u b s t a n t i a l  f r ac t ion  of "l~ was t r a n s p o r t e d  in to  b u t  
no t  excre ted  f rom the  k idneys .  I t  is feas ible  t h a t  t he  
a c c u m u l a t i o n  of 21~ in t he  l iver  fol lowing a d m i n i s t r a -  
t i on  of DDC m i g h t  be  due  to  a t e m p o r a r y  s torage  of 
~l~ in the  exc re to ry  o rgan  of DDC. W h e n  t a k i n g  in to  
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Table I. The effect of i.p. injected chelating agents on the distribution of =l~ 

EXPERIENTIA 29/3 

No. Percentage of injected 210po-dose~ 
Agent of 

rats Whole blood b Blood plasma ~ Liver Spleen Skeleton o Kidneys 

Control 10 15.8 4- 0.9 (C) 0.77 4- 0.05 (B) 13.5 • 0.5 (A) 5.0 ~ 0.2 (D) 6.6 -L 0.4 (D) 5.0 4- 0.2 (13) 

DTPA 6 I2.1 4- 0.9 (C) 0.82 4- 0.10 (B) 17.7 4- 1.8 (B-C) 4.6 4- 0.3 (D) 7.1 4- 0.4 (D) 6.0 4- 0.3 (13) 

PA 6 5.9 ~ 0.2 (B) 0.72 4- 0.05 (B) 15.0 4- 0.7 (A-B) 2.1 4- 0.1 (C) 4. 2 ~_ 0.2 (C) 16.3 4- 0.3 (C) 

MPG 5 2.8 ~- 0.3 (A) 0.61 4- 0.10 (A-13) 19.3 4- 2.0 (C) 1.1 4- 0.2 (B) 2.1 4- 0.1 (B) 31.4 4- 1.6 (D) 

DDC 6 2.1 :~ 0.1 (A) 0.51 4- 0.06 (A) 20.1 4- 1.1 (C) 1.1 4- 0.04 (B) 4.1 :k 0.1 (C) 3.1 4- 0.1 (A) 

DMPS 6 2.5 4- 0.1 (A) 0.44 4- 0.05 (A) 16.8 4- 0.5 (B-C) 0.39 4- 0.05 (A) 1.0 4- 0.04 (A) 42.5 4- 1.1 (E) 

Arithmetic means 4- S.E. The agents were classified by DUNCAN'S multiple range test la in the order of decreasing effectiveness (A > B > 
C > D > E). Logarithmic transformation of the data was performed to stabilize variance, b Total blood and blood plasma were assumed to 
equal 5 ml/100 g body wt. -1 and 55% of the total blood volume, resp. o 21~ in 1 femur times 20. 

Table II. The effect of oral chelating agents on tt)e distribution of 2i~ 

Agent No. Percentage on injected el~ ~ 

of 
Whole blood 131cod plasma Liver Spleen Skeleton Brain Kidneys rats 

Control 6 13.4 4- 0.9 (C) 0.54 4- 0.05 (13) 11.5 4- 0.4 (B) 5,4 ~ 0.1 (D) 7.1 : :  0.4 (D) 0.099 -}- 0.006 (13) 4.9 4- 0.1 (B) 

PA 5 8.9 • 0.3 (B) 0.49 • 0.04 (B) 9.6 4- 0.5 (A) 4.0 4- 0.2 (C) 6,0 -4- 0.2 (C) 0.072 -1- 0.003 (13) 8.4 -1- 0.4 (C) 

MPG 5 8.9 i 0.9 (13) 0.46 4- 0.05 (B) 9.5 4- 0.5 (a) 3.5 • 0.1 (B-C) 4.5 4- 0.4 (B) 0.078 -1- 0.006 (B) 22.6 4- 0.5 (D) 

DDC 5 3.6 -4- 0.7 (A) 0.30 4- 0.03 (A) 19.1 4- 1.0 (C) 3.2 4- 0.2 (B) 5.0 4- 0.1 (B) 0.47 4- 0.03 (C) 3.2 4- 0,2 (A) 

DMPS 5 3.8 4- 0.4 (A) 0.26 4- 0.02 (A) 10.8 4- 0.7 (A-B) 0.74 • 0.06 (A} 1.5 ~ 0.1 (A) 0.027 4- 0.003 (A) 47.6 4- 0.9 (E) 

For explanations see Table I. 

a c c o u n t  t h e  o v e r a l l  r e t e n t i o n  of  21~ in  b lood ,  l iver ,  
sp l een ,  s k e l e t o n  a n d  k i d n e y s ,  i t  is d i m i n i s h e d  o n l y  a f t e r  
t r e a t m e n t  w i t h  D D C  (by  a b o u t  35 %) w h i l e  i t  is i n c r e a s e d  
w i t h  M P G  (by  25%) a n d  e v e n  m o r e  w i t h  D M P S  (by  
40%). 

T h e  e f f ec t  of  t h e  c h e l a t e s  g i v e n  o r a l l y  is  p r e s e n t e d  in  
T a b l e  I I .  D i s t r i b u t i o n  of  21~ w a s  i n f l u e n c e d  in  a s i m i l a r  
p a t t e r n  as  f o l l o w i n g  i .p.  t r e a t m e n t ,  b u t  t h e  e f f e c t i v e n e s s  
w a s  less  p r o n o u n c e d .  T h e  e f f ec t  of  o r a l  D M P S  a n d  D D C  
c o r r e s p o n d s  to  a p p r o x i m a t e l y  1/a of  t h e  i .p.  d o s a g e ,  as  j u d g -  
e d  f r o m  t h e  d o s e - e f f e c t  c u r v e s  o b t a i n e d  in  t h e  l a t t e r  c a s e  9. 
I n  t h e  l iver ,  h o w e v e r ,  210po d e c r e a s e d  a f t e r  t h e  o ra l  a d m i -  
n i s t r a t i o n  o f  M P G  a n d  P A .  T h e  s t r i k i n g  5fold  i n c r e a s e  
in  t h e  d e p o s i t i o n  of  21~ ill b r a i n  d u e  t o  D D C  ( o b s e r v e d  
a l so  a f t e r  i t s  i n j e c t i o n  s) m i g h t  be  in  s o m e  r e l a t i o n  t o  t h e  
a f f i n i t y  of  D D C  to  t h i s  o r g a n  1~ T h e  e s t i m a t e d  o v e r a l l  
r e t e n t i o n  of  =~~ d e c r e a s e d  w i t h  D D C  a n d  P A  (by  
a b o u t  15%) ,  w h i l e  i t  i n c r e a s e d  w i t h  M P G  (by  15%)  a n d  
e s p e c i a l l y  w i t h  D M P S  (by  50%) .  

I n  s p i t e  of  t h e  m a r k e d  d i f f e r e n c e s  in  t h e  p a t t e r n  of  
a c t i o n  o f  D M P S  a n d  D D C ,  b o t h  a g e n t s  i n c r e a s e  s u r v i v a l  
o f  r a t s  a f t e r  a c u t e  l e t h a l  d o s e s  of  2t~ b y  a f a c t o r  o f  a t  
l e a s t  t w o  4,5, w h i c h  is  c o m p a r a b l e  t o  t h e  e f f ec t  of  B A L  e. 
T h i s  d e t o x i f y i n g  e f f ec t  m i g h t  be  d u e  t o  t h e  t r a n s l o c a t i o n  
of  =~~ f r o m  r a d i o s e n s i t i v e  t i s s u e s ,  s u c h  as  b o n e  m a r r o w  
a n d  sp l een ,  t o  t h e  m o r e  r e s i s t a n t  o n e s  2. A n  a d d i t i o n a l  
r a d i o p r o t e c t i v e  a c t i o n  s e n s u  s t r i c t o r i  of  t h e  c o m p o u n d s  
d u e  to  t h e  s u l f h y d r y l  g r o u p i n g s  c o u l d  n o t  be  p r o v e d  
u n e q u i v o c a l l y  in  t h e  ca se  of  ~ l ~  T a k i n g  
i n t o  a c c o u n t  t h e  l a t e  e f f e c t s  n of  2~~ t r e a t m e n t  w i t h  
D M P S  s e e m s  n o t  a d v i s a b l e ,  s i nce  i t  i n d u c e s  r e n a l  l e s i ons  

in  r a t s  a n d  p o t e n t i a t e s  t h e  t o x i c  e f f ec t  of  21~ o n  t h e  
k i d n e y s ,  r e s u l t i n g  in  n e p h r o s c l e r o s i s  12. T h e  s a m e  m i g h t  
ho ld  for  M P G  a n d  P A .  S ince ,  h o w e v e r ,  t h e  r e t e n t i o n  o f  
~l~ b y  t h e  k i d n e y s  is r e d u c e d  b y  D D C ,  a c o m b i n e d  

t r e a t m e n t  m i g h t  be  a d v a n t a g e o u s .  C o r r e s p o n d i n g  ex -  
p e r i m e n t s  a r e  n o w  u n d e r  w a y  9. 

Zusammen/assung. E s  w u r d e  d e r  E i n f l u s s  v e r s c h i e d e n e r  
i n t r a p e r i t o n e a l  o d e r  p e r o r a l  v e r a b r e i c h t e r  C h e l a t b i l d n e r  
a u f  d ie  V e r t e i l u n g  y o n  21~ i m  0 r g a n i s m u s  d e r  R a t t e  
u n t e r s u c h t .  D ie  W i r k s a m k e i t  n i m m t  in  d e r  R e i h e n f o l g e :  
2 , 3 - D i m e r c a p t o p r o p a n - l - s n l f o n a t  > D i g t h y l d i t h i o c a r b a -  
m i n a t  > 2 - M e r c a p t o p r o p i o n y l - g l y c i n  > D - P e n i c i l l a m i n  
ab ,  w g h r e n d  D i g t h y l e n t r i a m i n p e n t a a c e t a t  s i ch  a ls  n n -  
w i r k s a m  e rwies .  
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