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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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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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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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n o r m a l  m e a n  va lue  in 6 r a t s  be ing  0.471 q- 0 .042%/mg,  
a f t e r  d iazox ide  in 6 r a t s  0.379 zk 0 .033%/mg .  

T h e  changes  of t h e  SeRb u p t a k e  t h u s  show t h a t  t h e  
b lood  f low t h r o u g h  t h e  t h y r o i d  g l and  in r a t s  a f t e r  a 
t e m p o r a r y  e l eva t i on  decreases  a n d  is s u b s t a n t i a l l y  in-  

5 Diazaxide 5m9 

ga 

t131 
"~ 1 (13) (6)(13) (6) (6) (6) 

o i 4n 
Time 

Blood flow through the thyroid gland of rats after i.v. injection of 
5 mg of diazoxide. Mean values of the tissue uptake of S6Rb expressed 
in % of injected dose]g of the tissue at corresponding time intervals. 
Verticals: 95% confidence intervals. No. of rats/group in brackets. 

h i b i t e d  especia l ly  d u r i n g  t h e  f i rs t  hour .  T h e  b lood  flow is 
one of t h e  fac to rs  d e t e r m i n i n g  t h e  c lea rance  of rad io-  
iodide  b y  t h e  t h y r o i d  g l and  a n d  i ts  u p t a k e  b y  t h e  g l a n d  
as  well. I t  is h i g h l y  p robab le ,  the re fore ,  t h a t  t h e  inh ib i -  
t i on  of t h e  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  
d i azox ide  is a t  l eas t  p a r t i a l l y  d u e  to  t h e  decrease  of t h e  
b lood  flow. I n  o rde r  to  u n d e r s t a n d  t h e  t r u e  r e l a t i on  be-  
tween  b o t h  processes,  t h e  f ac to r  of t i m e  m u s t  be  con-  
s idered  to  a suf f ic ien t  ex t en t .  

Zusammen/assung. Mit  de r  Sq~b-Methode  wi rd  n a c h  
i.v. A p p l i k a t i o n  v o n  5 nag Diazox id  die Schi lddr i i sen-  
d u r c h b l u t u n g  bei  de r  R a t t e  u n t e r s u c h t :  E ine  V e r m i n d e -  
r u n g  de r  D u r c h b l u t u n g  e r re i ch t  n a c h  30 mi n  6 5 %  der  
Ausgangswer te ,  w o d u r c h  die f r i iher  fes tges te l l t e  diaz-  
ox id induz i e r t e  H e m m u n g  der  R a d i o j o d s p e i c h e r u n g  er- 
k l~ r t  w e r d e n  k a n n .  
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Sympathetic Regulation of Collecting Vein 

P r e s e n t  knowledge  of s y m p a t h e t i c  con t ro l  of t h e  v e n o u s  
s m o o t h  musc le  is ba sed  chief ly  on  regional  b lood  v o l u m e  
s tud ies  1-a. E v i d e n c e  is growing,  however ,  w h i c h  p o i n t s  to  
i nd iv idua l i t i e s  in  con t ro l  a n d  r e a c t i v i t y  of va r ious  series-  
coupled  v a s c u l a r  segments .  Thus ,  i t  seems, i t  is ha rd ly ,  if 
a t  all, poss ible  to  deduce  e v e n  q u a n t i t a t i v e  i n f o r m a t i o n  
o n  con t ro l  of a p a r t i c u l a r  v e n o u s  s e g m e n t  re fe r r ing  to 
i n t e g r a t i v e  d a t a  on  a n  u n d e f i n e d  s u m  of p r e s u m a b l y  
h e t e r o g e n e o u s l y  a c t i n g  v a s c u l a r  channe l s .  De ta i l ed  in- 
f o r m a t i o n  on  t h e  a u t o n o m i c  ne rvous  con t ro l  of t he  venous  
s m o o t h  muscle  was  cons ide red  of specia l  i n t e r e s t  in  t h e  
p a r t i c u l a r  case of med ium-s i zed  col lec t ing  ve ins  to  which ,  
in c o n t r a s t  to  t he  wel l -es tab l i shed  i n n e r v a t i o n  of smal l  
ve ins  a n d  venu le s  (considered to  c o n t r i b u t e  m o s t  to  
v o l u m e  changes) ,  ad rene rg ic  t e r m i n a l s  are  on ly  d u b i o u s l y  
a t t r i b u t e d  4,5 

Since on ly  ac t ive  d i a m e t e r  changes  - due  p r e s u m a b l y  
to  s m o o t h  musc le  a c t i v a t i o n  - were p e r t i n e n t  in the  
p r e s e n t  s tudies ,  t o  avo id  pass ive  d i a m e t e r  changes  con-  
c u r r e n t  to  i n t r a v a s c u l a r  p ressure  shif ts ,  i n t r a v a s c u l a r  
p re s su re  ha s  b e e n  he ld  ar t i f ic ia l ly  c o n s t a n t .  As v e n o u s  
c ross -sec t iona l  a r ea  h a s  b e e n  s h o w n  n o t  to  be  c i rcu la r  
(i.e. d i a m e t e r  va lues  n o t  to  be  iden t ica l  in  va r i ous  direc-  
t ions)  b u t  a b o v e  ce r t a i n  t r a n s m u r a l  p ressu re  l imi t s  ~, to  
e n s u r e  t h e  i n v e s t i g a t e d  d i a m e t e r  changes  will be  un i fo rm  
in  e i t he r  d i rec t ion ,  p ressu re  was  se t  well  a b o v e  th i s  l imit .  

I n  16 mongre l  dogs,  a n a e s t h e t i z e d  w i t h  t h i o p e n t a l  
(70 m g / k g  b.w.) t he  f emora l  ve in  was  h e m o d y n a m i c a l l y  
isolated.  A th in -wa l l ed  r u b b e r  bal loon,  a t t a c h e d  to t h e  
tip of a ca the te r ,  -was in se r t ed  a n d  in f l a t ed  3-5  cm proxi -  
ma l  to  t h e  s i te  of t he  d i a m e t e r  a n d  pressure  measu re -  
m e n t s :  a t  t he  same  d is tance ,  d is ta l ly ,  t h e  f emora l  ve in  
was l igated,  i n t r a v a s c u l a r  p ressure  was he ld  c o n s t a n t ,  

c o n n e c t i n g  a c a n n u l a  i n t r o d u c e d  in a side b r a n c h  of t h e  
ve in  w i t h  a reservoi r  filled w i t h  t e m p e r a t u r e d  sal ine.  

T h e  d i a m e t e r  (by  m e a n s  of a n  i n d u c t i v e  t r a n s f o r m e r  7) 
a n d  pressure  (by  m e a n s  of a n  e l e c t r o m a n o m e t e r )  were  
recorded.  T h e  e o n t r a l a t e r a l  s y m p a t h e t i c  t r u n k  h a v i n g  
been  t r a n s s e c t e d  30 ra in  earl ier ,  t h e  ips i l a te ra l  l u m b a r  
s y m p a t h e t i c  t r u n k  was  t r a n s s e c t c d  on  t h e  LG3-LG4 level.  
S t i m u l a t i o n  of t h e  p e r i p h e r a l  en d  of t h e  s y m p a t h e t i c  
t r u n k  was  p r o v i d e d  b y  b ipo la r  p l a t i n u m  e lec t rodes ;  s q u a r e  
wave  pulses  of s u p r a m a x i m a l  in t ens i ty ,  5 msec  d u r a t i o n  
a n d  g r a d e d  f requencies  were  del ivered.  

I m m e d i a t e l y  a f t e r  t r a n s s e c t i o n  of t h e  ips i la te ra l  s y m p a -  
t he t i c  t r u n k  in all e x p e r i m e n t s  a cons ide rab le  d i l a t i on  of 
t h e  f emora l  ve in  was  reg is te red  (Figure  1). P e a k  va lues  
were r eached  w i t h i n  30 see, a t t a i n i n g  up  to  121.9% of 
t h e  r e s t i ng  d i ame te r .  Af te r  h a v i n g  r each ed  m a x i m a l  
values,  t h e  d i a m e t e r  t ends  to decl ine  a n d  s tab i l izes  w i t h i n  
5-6  ra in  a t  t h e  va lue  of 109 .6% of r e s t i ng  d i ame te r .  Con- 
s ider ing  t h e  ev idence  s t a t e d  be low i t  shou ld  be  d e d u c e d  
t h a t  r a t h e r  t h e  s tab i l ized  va lue  of t h e  d i a m e t e r  t h a n  i ts  
m a x i m a l  v a l u e  ( i m m e d i a t e l y  a f t e r  d e n e r v a t i o n )  shou ld  
be  r e l a t ed  to t h e  miss ing  n e r v o u s  con t ro l .  Thus ,  t h e  s h o r t -  
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