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hear t  r a te  and myocard ia l  con t rac t i l e  force in all dogs. 
The  i.v. admin i s t r a t ion  of E D T A  decreased hear t  rate,  
m e a n  sys temic  ar ter ia l  pressure and  myocard ia l  contrac-  
t i le  force essent ial ly in p ropor t ion  to  t he  dose. As the  
dose of E D T A  increased, t he  h e m o d y n a m i c  effects of t he  
same dose (t  /~g/kg) of P G E  1 decreased progress ively  
excep t  m e a n  sys temic  ar ter ia l  pressure.  As seen in the  
Figure,  the  hypo tens ive  effect  of  P G E  x was no t  affected 
by  the  admin i s t r a t ion  of E D T A .  
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Effects of the i.v. administration of PGE 1 (1/tg/kg) on heart rate 
(HR), mean systemic arterial pressure (MSAP) and myocardial con- 
tractile force (MCF) in 7 dogs before and during the continuous i.v. 
administration of disodium EDTA. Open and closed cycles denote 
the average values, respectively, before and after the administration 
of PGE v I-shaped bars denote standard errors of the means. 

The  present  s t udy  shows t h a t  Ca chelat ion wi th  E D T A  
causes decreases in pos i t ive  chronotropic  and inotropic  
act ions  of P G E  v Present ly ,  t he  precise under ly ing  mecha-  
nisms of t h e  effect  of PGEx on the  myocard ia l  con t rac t i l i ty  
are  poor ly  unders tood.  NAKANO and McCURDY 3 found 
t h a t  t he  admin i s t r a t ion  of propranolot  d id  no t  modi fy  
the  pos i t ive  inot ropic  act ions of P G E i  in anes the t i zed  
dogs. The  role of Ca on the  p h a r m a c o d y n a m i c  act ions of 
P G E  I remains  to  be  r a the r  specula t ive  a t  present .  How-  
ever,  as descr ibed by  COCEAm and WOLFE ~ on t h e  gastr ic  
fundus str ip preparat ions ,  this s tudy  also indicates  t h a t  
the  ca rd iodynamic  act ions of P G E  1 could be inf luenced 
by  the  in t racel lu lar  concen t ra t ion  or  ava i lab i l i ty  of Ca in 
dogs. I n  the  present  s tudy,  the  admin i s t r a t ion  of E D T A  
did no t  affect  the  hypo tens ive  effect of P G E v  The hemo-  
dynamic  mechan i sm responsible for this  canno t  be ex- 
p la ined sat isfactori ly.  Since sys temic  ar ter ial  p re s su re  is 
h e m o d y n a m i c a l l y  modif ied by  2 de te rminants ,  cardiac  
o u t p u t  and to ta l  per iphera l  resistance, i t  is conce ivable  
tha t  the  2 coun te rac t ing  de te rminan t s  m a y  h e m o d y n a m i -  
cally offset  each o the r  to  possibly keep sys temic  ar ter ia l  
pressure unchanged  i~a the  present  exper iment .  F u r t h e r  
exper imenta t ions  are  necessary to  e lucidate  t he  in terac-  
t ion be tween  P G E  1 and  Ca a t  subcel lular  levels.  

Zusammen/assung. Die W i r k u n g  des D i n a t r i u m - E D T A  
auf  die Kre is lauf reakt ionen  des Pros tag land in  E t  (PGE~) 
wurde  an narkot i s ie r ten  H u n d e n  untersucht .  ])as Aus- 
mass der  pos i t iv  ch rono t ropen  und ino t ropen  Einfltisse 
des P G E  x war  wiihrend der  Infus ion  yon  E D T A  bedeu-  
t end  geringer  als das des PGEx v o r  der  EDTA-Gabo .  Die 
Gegenwar t  oder  das E ins t r6men  yon Kalz iumionen  scheint  
in der pharmakolog ischen  Wi rkung  des P G E  x eine Rol le  
zu spielen. 
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O n  s o m e  P o t a s s i u m - L i k e  Q u a l i t i e s  of  t h e  T h a l l i u m  I o n  

U n i v a l e n t  tha l l ium compounds  resemble po tass ium 
compounds  in several  respects.  The  chlorides of the  2 
meta l s  form mixed  crystals.  A n u m b e r  of minerals  are 
known in which tha l l ium can replace potassium~ The 
ionic radii  of the  2 meta l s  are  close to each o the r  (K+ 
1.33 /k; TI+ 1.49 A). 

Though  tha l l i um had  long been  s tud ied  for  its bio- 
logical  actions, i t  was only  in the  last  decade t h a t  some 
of t h e m  could be convinc ingly  shown to  be  potassium-l ike.  
MULLINS and MOORE X found tha t ,  s imilar ly  to  potass ium,  
tha l l i um accumula t ed  in muscle "fibres and depolar ized 
m e m b r a n e s .  GEHRING a n d  HAMMOND 2 p roduced  evidence 
t h a t  tha l l ium subs t i tu ted  for po tass ium in t he  same mola r  
concen t ra t ion  ac t i va t ed  adenosine ±riphosphatase.  The  
present  commun ica t i on  reports  fu r the r  inves t iga t ions  into 
the  in ter re la t ions  be tween  tha l l ium and po ta s s ium by  
examin ing  the i r  influence on muscu la r  ac t iv i ty .  

I so la ted  hear ts  m o u n t e d  on S t raub  cannulas,  and iso- 
la ted  rectus  abdominis  muscles of Rana esculenta were 
used. I n  the  first  few exper iments  using hea r t  prepara-  
tions, we worked  wi th  the  poor ly  soluble tha l l ium chlor ide;  
in all the  others,  wi th  tha l l ium n i t ra te  dissolving readi ly  

in a C1--free medium.  Two solutions were used:  one con- 
t a ined  NaCI, 6.43 g; KC1, 0.3 g; CaCI,, 0.17 g; N a H C O  a, 
0.36 g; glucose, 0.7 g, in 1000 ml  of dist i l led wa te r ;  t he  
o ther  was composed of NaNOa, 9.35 g; KNOa, 0.41 g; 
Ca(NOa) 2, 0.25 g; N a H C O  3, 0.36 g; and glucose, 0.7 g, in 
1000 ml  of disti l led water .  

2-8 washings wi th  a potass ium-free  solut ion arres ted  
the  ac t i v i t y  of the  isolated frog hea r t  and 1 or  2 subsequen t  
washings wi th  a solut ion conta in ing  4 m M  of po tass ium 
res ta r ted  it. I t  could also be  res ta r ted  wi th  a solut ion in 
which  2 m M  of tha l l ium t o o k  the  p lace  of potass ium.  
4 m M  of tha l l i um in t he  solut ion s topped  the  hea r t  beat -  
ing. W i t h  potass ium,  8 m M  were no t  enough;  a 12 m M  
concen t ra t ion  was requi red  to  arres t  card iac  ac t iv i ty .  The  
toxic  effect  bo th  of po tass ium and  tha] l ium was found to 
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be  revers ib le :  b a t h i n g  t h e  h e a r t  in  a so lu t ion  c o n t a i n i n g  
4 m M  of p o t a s s i u m  re s to red  i t s  ac t iv i ty .  

P o t a s s i u m  n i t r a t e  a n d  t h a l l i u m  n i t r a t e  h a d  t h e  same  
effect  on  c o n t r a c t i o n s  of t h e  r ec tus  a b d o m i n i s  muscle .  
T h e  c o n c e n t r a t i o n - e f f e c t  cu rves  r a n  para l le l  courses.  
Based  on  t h e  a v e r a g e  va lues  o b t a i n e d  in 11 expe r imen t s ,  
t he  m e a n  ac t ive  c o n c e n t r a t i o n s  of t h e  2 ions ( the  50 m m  
iso ton ic  c o n t r a c t i o n  r eco rded  b y  t h e  k y m o g r a p h  a t  1 :25  
t r ansmis s ion )  m a y  be  r ega rded  as iden t i ca l  (K + 11. I mM[1, 
S.D., 2.36; T1 + 10.3 mM/1, S.D., 1.66). 

The  foregoing  f ind ings  raise  t h e  ques t i on  w h y  p o t a s s i u m  
r e s t a r t s  t h e  a r r e s t e d  frog h e a r t ;  t h a t  is, w h i c h  of i t s  
qua l i t i e s  is t h e  one  t h a t  a ccoun t s  for  i t s  biological  ac t ions .  
ZWAARDEMAKER 3 sti l l  be l ieved  t h a t  i t  m i g h t  be  t he  rad ia -  
t i on  of t h e  4°K isotope.  A l t h o u g h  t he  frog h e a r t  a r r e s t ed  

Effects of potassium and thallium ions on the isolated frog heart 
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4 a - Cl 15 15 1-2 
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- 2 NO~ 14 11 1-2 
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12 - NOa 12 10 1 

a 89K+ employed. 

w i t h  po ta s s ium- f ree  so lu t ion  can  be  r e s t a r t e d  w i t h  ex- 
t e r n a l  i r r a d i a t i o n  4, i t  seems ce r t a i n  t h a t  t h e  v e r y  w e a k  
r a d i a t i o n  of t h e  ac t ive  i so tope  can  h a v e  no  role to  p l a y  in  
t h e  effect  of po t a s s ium.  As t h e  TaMe  shows, in  o u r  exper i -  
m e n t s  t h e  i n a c t i v e  so lu t ion  c o n t a i n i n g  39K+ r e s t a r t e d  t h e  
a r r e s t ed  frog h e a r t  in  t h e  s a m e  m a n n e r  as  d id  t h e  R i n g e r  
in genera l  use  w h i c h  c o n t a i n s  4°K+. T h a l l i u m  also is 
devo id  of r a d i a t i o n  effect.  

W o r k  is n o w  in progress  in  these  l abora to r i e s  to  f ind  
o u t  w h e t h e r  t h e  po ta s s ium- l ike  ac t ions  of t h a l l i u m  a re  d u e  
to  t h e  close p r o x i m i t y  of t h e  ionic rad i i  a lone  1 or  in  com-  
b i n a t i o n  w i t h  o t h e r  a t o m i c  p rope r t i e s  (field s t r eng th ) ,  
a n d  h o w  these  ac t ions  are  b r o u g h t  a b o u t  b y  r a d i a t i o n  
ene rgy ;  fu r the r ,  t o  lay  c lear  t h e  causes  u n d e r l y i n g  t h e  
a n t i m i t o t i c  5 a n d  r a d i o m i m e t i c  ~ ac t iv i t i e s  of t ha l l i um.  

Zusammen/assung. T h a l l i u m  ist  a m  isol ier ten  F rosch -  
herz  u n d  M. r ec tus  a b d o m i n i s  y o n  ka l ium~ihnl icher  \ ¥ i r -  
kung .  Es  se tz t  d a s  m i t  ka l iumf re i e r  L 6 s u n g  in  S t i l l s t and  
g e b r a c h t e  F r o s c h h e r z  in  Bewegung ,  bei  e r h 6 h t e r  K o n z e n -  
t r a t i o n  f i ih r t  es z u m  Herzs t i l l s t and .  A m  rec tus -Muske l  
v e r u r s a c h t  T h a l l i u m  eine K o n t r a k t u r ,  Seine  A k t i v i t g t  a m  
F r o s c h h e r z  i ibe r t r i f f t  j ene  v o n  Ka l ium,  w ~ h r e n d  a m  iso- 
l i e r ten  r ec tus -Muske l  ih re  A k t i v i t ~ t  g le ichwer t ig  ist.  
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F u r t h e r  C o n t r i b u t i o n  t o  t h e  E f f e c t  o f  D i a z o x i d e  o n  t h e  T h y r o i d  G l a n d  i n  R a t s  

I n  2 p r ev ious  p a p e r s  1,2 we r e p o r t e d  t he  effects  of t i le  
i.v. i n j ec t ion  of 5 m g  of d iazox ide  on  t he  t h y r o i d  g l and  in 
ra ts .  W e  f o u n d  a s ign i f i can t  decrease  in t h e  4 h u p t a k e  of 
r ad io iod ine  a f t e r  d i azox ide  in j ec t ed  j u s t  p r io r  to  t h e  131I, 
However ,  t h e  b lood  flow t h r o u g h  t h e  t h y r o i d  g l and  a t  
t i m e  i n t e rva l s  up  to  3 ra in  a f t e r  t he  app l i c a t i on  of diaz-  
oxide  was  e leva ted .  I n  t h i s  paper ,  we p r e s e n t  f u r t h e r  
r e su l t s  e luc ida t ing  t h e  r e l a t i on  b e t w e e n  t h e  b lood flow 
a n d  r ad io iod ine  u p t a k e  in  t h e  t h y r o i d  g l and  a f t e r  diaz- 
oxide.  

31ethods. Male "Wistar r a t s  we igh ing  175-210 g fed 
s t a n d a r d  l a b o r a t o r y  d ie t  (Larsen)  a n d  w a t e r  a d  l i b i t u m  
were  used. M e t h o d s  were  t he  s ame  as  desc r ibed  in p rev ious  
p a p e r s  ~,2. T h e  u p t a k e  of r ad io iod ine  was m e a s u r e d  4 h 
a f t e r  a n  i.p. a p p l i c a t i o n  of 0.2 #Ci  ~a~I. T h e  o r g a n  b lood 
f low was  i n d i c a t e d  b y  t h e  t i ssue  u p t a k e  of r a d i o a c t i v e  
r u b i d i u m  SSRb, m e a s u r e d  40 sec a f t e r  i.v. i n j ec t i on  of 
10 / ,C i  SSRb (according  to  SAPIRSTEIN 3) a n d  expressed  in 
~o of t he  dose in 1 g of t he  t issue.  5 m g  of d iazox ide  
( H y p e r s t a t  Scher ing)  in  0.33 m l  of or ig ina l  so lu t ion  was  
in j ec t ed  in t h e  ta i l  ve in  j u s t  p r io r  to  t he  app l i c a t i on  of 
r ad io iod ine  a n d  a t  d i f fe ren t  t i m e  i n t e r v a l s  before  t h e  

r ad i o ac t i v e  r u b i d i u m  (we are  g ra te fu l  to  Scher ing  Comp. ,  
Bloomfie ld ,  New J e r s e y  for  k ind ly  s u p p l y i n g  t h e  diaz-  
oxide) .  

Results and discussion. T h e  resu l t s  of t h e  t i ssue  u p t a k e  
of S6Rb in t h e  t h y r o i d  g l and  a t  90 sec, 15 rain,  30 rain,  1 h, 
2 h a n d  4 h i n t e rva l s  a re  p r e s e n t e d  in t h e  Figure .  A t  90 sec 
i n t e r v a l  a f t e r  diazoxide,  a t e m p o r a r y  increase  in  SqRb up-  
t ake  was  n o t e d  (in a g r e e m e n t  w i t h  o u r  p rev ious  f ind ings  2). 
Howeve r ,  a t  f u r t h e r  t i m e  i n t e r v M s  t h e  va lues  decrease  
r ap id ly ,  r e ach ing  t h e  m i n i m u m  6 2 %  of t h e  m e a n  co n t ro l  
va lue  a t  30 ra in  a n d  r e t u r n i n g  to  t h e  in i t i a l  level  a t  4 h 
in te rva l s .  T h e  9 5 %  conf idence  i n t e r v a l s  i nd i ca t e  t h e  sig- 
n i f icance.  R a d i o i o d i n e  u p t a k e  in t h e  t h y r o i d  g l a n d  was  
decreased  a f t e r  d i azox ide  also ill t h i s  ser ies  of ex p e r i men t s ,  
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