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Activity of tyrosine hydroxylase in brains and dopamine-fl-hydroxy- 
lase in hearts of rats after 17-20 weeks of vitamin E deficient diet 

Enzyme E+ E-- 

Tyrosine hydroxylase 100 ± 2.0% 108 ± 6.3% 

Dopamine-~-hydroxylase 100 ~ 0.5% 98 4- 0.6% 

des  NoradrenMins  erfolgt  ohne  gleichzeit ige V e r m i n d e r u n g  
der  T y ro s i n -H y d ro x y l a s e -  und  Dopamin- f l -Hydroxy lase -  
Aktivit~tt. 
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The activity of tyrosine hydroxylase in rat brain was estimated in 
vivo by measuring the formation of aH-catechols from 0.2 Inglkg of 
3,5-3H-tyrosine injected s.c. 1 h prior to decapitation 13o4. The 
activity of dopamine-/~-hydroxylase was assayed in vivo in the heart 
of pheniprazine (10 mg/kg)-pretreated rats by the formation of 
14C-oetopamine from 0.07 mg/kg of 1A4C-tyramine injected s.c. 1 h 
before~50 e. For technical reasons tyrosine hydroxylase can hardly 
be assayed in the rat heart, aml the dopamine-/~-hydroxylase method 
is restricted to extraeerebral tissues. The figures represent mean ± 
S.E. of at least 6 determinations. 

which  h a v e  been  cons idered  r a t e - l imi t ing  in norepine-  
ph r ine  synthesisS,% Therefore,  t he  decrease  of norepine-  
ph r ine  in v i t a m i n  E def ic iency m i g h t  h a v e  o the r  reasons,  
such  as r educed  avai labi l i ty  of ty ros ine  for no rep inephr ine  
fo rma t ion  (e.g. b y  enhanced  p ro t e in  synthesis l~) ,  de-  
creased d e c a r b o x y t a t i o n  of dopa,  d imin i shed  u p t a k e  oI 
no rep inephr ine  in s torage  organel les ,  e n h a n c e d  release or 
iacreased  ca tabo l i sm of norep inephr ine .  These  possibi l i t ies  
are a t  p r e sen t  u n d e r  inves t iga t ion .  

ZusammenJassung. Vie rmona t ige r  V i t a m i n - E - M a n g e l  
bewi rk t  bei  R a t t e n  e inen e t w a  25 p rozen t igen  Abfa l i  des 
Noradrena l in -Geha l t e s  in Gehi rn  und  Herz ,  de r  d u r c h  
DL-~-Tokopherol r i ickg~ngig g e m a c h t  wird.  Die A b n a h m e  
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Ef fec t s  of  D i s o d i u m  E D T A  o n  t h e  C a r d i o v a s c u l a r  

Recen t ly ,  COCnANI and  \VOLFE x found  t h a t  t he  effect  
of p ro s t ag l and in  E 1 (PGE1) on t h e  con t rac t i l i t y  of t h e  r a t  
s t o m a c h  fundus  s t r ip  was s igni f icant ly  p o t e n t i a t e d  in h igh  
calcium Tyrode  solution.  Hence ,  t h e y  pos tu l a t ed  t h a t  
P G E  1 in i t ia tes  the  p h a r m a c o d y n a m i c  ac t ion  by  t h e  re- 
lease of b o u n d  Ca or b y  the  faci l i ta t ion of Ca inf lux s,z. I t  
has  been  s h o w n  t h a t  P G E  I exe r t s  a pos i t ive  ino t rop ic  
ac t ion  in p roprano lo l - t r ea t ed  dogs  a. The  p r e sen t  s t u d y  
was u n d e r t a k e n  to  examine  w h e t h e r  t he  Ca che la t ing  
agent ,  d i sod ium E D T A ,  would  inf luence the  card iovas-  
cular  effects  of PGE~ in dogs. 

Seven male  dogs weighing 20-24 kg were  anes the t i zed  
w i t h  sod ium p e n t o b a r b i t a l  (30 mg/kg) .  The  t echn ique  
used  in th is  s t u d y  has  been  descr ibed  prev ious ly  3,4. In  
open-ches t  dogs  u n d e r  art if icial  respi ra t ion ,  h e a r t  ra te ,  
m e a n  sys temic  ar ter ia l  pressure ,  a n d  myocard ia l  con t rac -  
t i le force were measu red  con t inuous ly  wi th  an  Elec t ron ics  
for Medicine t a c h o m e t e r  (Model TDC-1), a S t a t h a m  pres-  
sure t r ansduce r  (Model P23AA) and  a WALTON-BRODIE 
s t ra in  gauge arch  5, respect ively .  Disod ium of E D T A  was  

R e s p o n s e s  to  P r o s t a g l a n d i n  E 1 

a d m i n i s t e r e d  con t inuous ly  a t  c o n s t a n t  ra tes  (2 a n d  
5 mg /kg /min )  us ing a H a r v a r d  per fus ion  p m n p  (Model 
600-900). A single dose  (1 /,g/kg) of P G E  1 was g iven i.v. 
p r ior  to  and  a f te r  15 min  infusion of 2 and  5 m g / k g / m i n  
of E D T A .  

The resul ts  of t he  effects  of PGE1 on the  card iovascular  
p a r a m e t e r s  are  s u m m a r i z e d  in t he  Figure.  As s h o w n  
prev ious ly  ~, t h e  i.v. a d m i n i s t r a t i o n  of 1 l*g/kg of P G E  1 
decreased  m e a n  sys temic  ar ter ia l  pressure ,  a n d  increased  
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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 .  

Control 
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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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