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T h e  A n t a g o n i s m  of  P o t a s s i u m  a n d  C a t e c h o l a m i n e s  o n  t h e  V a s c u l a r  T o n e  of  I s o l a t e d  A r t e r i a l  
S e g m e n t s  

P o t a s s i u m  ions are  re leased b y  exerc is ing  musc le  f ibres  
a n d  t h e i r  c o n c e n t r a t i o n  in t he  v e n o u s  ou t f low is m easu r -  
ab ly  inc reased  w i t h i n  a few seconds l ,L  F u r t h e r m o r e  i t  is 
k n o w n  t h a t  a smal l  increase  in t h e  p o t a s s i u m  c o n c e n t r a -  
t ion  d i la tes  a r te r ies  - p r o v e d  on  l i m b  p r e p a r a t i o n s  a n d  
b y  our  own  inves t i ga t i ons  on  i so la ted  a r t e r i a l  s egmen t s  3-L 
There fo re  one  can  a s s u m e  t h a t  p o t a s s i u m  m i g h t  be  one  
of t he  agen t s  dec reas ing  a r t e r i a l  t o n e  d u r i n g  m u s c u l a r  
ac t iv i ty .  

N o r a d r e n a l i n e  (NA) or s y m p a t h e t i c  s t i m u l a t i o n  are  
k n o w n  to  increase  a r t e r i a l  t one  in v ivo  as well  as in  v i t ro .  
B u t  musc le  b lood  flow increases  d u r i n g  exercise  in  sp i te  
of t h e  overa l l  inc reased  s y m p a t h e t i c  a c t i v i t y  6,7. I n  func-  
t i ona l  h y p e r e m i a ,  local  v a s o d i l a t a t o r s  suppress  t h e  vaso-  
cons t r i c t i on  i nduced  b y  ad renerg ic  c o m p o u n d s  as well  as 
b y  s y m p a t h e t i c  s t i m u l a t i o n  s-~°. T h e  m e c h a n i s m  of t h i s  
i n h i b i t i o n  is n o t  y e t  clarif ied.  

Fo r  th i s  r ea son  i t  is of i n t e r e s t  to  i n v e s t i g a t e  t h e  
response  p a t t e r n  of a r te r ies  d u r i n g  s i m u l t a n e o u s  appl ica-  
t ion  of p o t a s s i u m  a n d  ca techo lamines .  Di f fe ren t  a n d  con-  
t rove r s i a l  r e su l t s  h a v e  been  r e p o r t e d  c o n c e r n i n g  t he  
s i m u l t a n e o u s  ac t ion  of p o t a s s i u m  a n d  a d r e n a l i n e  n,~2. I n  
th i s  s t u d y  we h a v e  a t t e m p t e d  to  ana lyse  t he  r eac t i on  of 
i so la t ed  a r t e r i a l  s e g m e n t s  d u r i n g  s i m u l t a n e o u s  or  succes- 
s ive a d m i n i s t r a t i o n  of t he  two  oppos ing  agents .  

E x p e r i m e n t s  were  ca r r i ed  o u t  on  i so la ted  s e g m e n t s  of 
b o v i n e  facial  ar ter ies ,  wh ich  were  m o u n t e d  in a c h a m b e r  
a t  37 °C. One  end  of t h e  s e g m e n t  was  c o n n e c t e d  w i t h  a 
p ressu re  t r a n s d u c e r  (Schwarzer ) .  Af te r  f i l l ing w i t h  T y r o d e  
solut ion,  t h e  o t h e r  end  of t h e  a r t e r y  was  closed a n d  t he  
p ressure  was  inc reased  to  100 m m H g  b y  m e a n s  of a 
B o y l e - M a r i o t t e ' s  device.  L e n g t h  t en s i on  of t h e  a r t e r i a l  
s e g m e n t  was  a d j u s t e d  to 20 g u n d e r  t he  con t ro l  of a 
mechano -e l ec t r i c a l  t r a n s d u c e r  (Collins). T he  a r t e r y  was 
a l lowed to  a d a p t  to  the  p ressure  of 100 m m H g  a n d  to  t he  
t e m p e r a t u r e  of 37 °C for 30 min .  T h e n  t he  c o n n e c t i o n  be- 
tween  t h e  B o y l e - M a r i o t t e ' s  device  a n d  t he  a r t e r y  was 
i n t e r r u p t e d  a n d  t h e  ins ide  p ressure  of t h e  s e g m e n t  was 
r ecorded  i sometr ica l ly .  

T h e  v a s o c o n s t r i c t i o n  caused  b y  N A  rises s h a r p l y  f rom 
t h e  t h r e s h o l d  c o n c e n t r a t i o n  (5 × 10 .7 g/ml,  caus ing  a n  
increase  in p ressu re  of a b o u t  10-30 m m H g )  to i ts  max i -  
m u m  (5 × 10 -6 g/ml,  caus ing  a n  increase  in t h e  p ressure  
of a b o u t  150-200 m m H g ) .  A s l ight  a d d i t i o n a l  increase  in 
t h e  p o t a s s i u m  c o n c e n t r a t i o n  a t  t he  h e i g h t  of t h e  N A  
induced  v a s o c o n s t r i c t i o n  i n h i b i t s  t he  N A  effect. The  

pressure  inc reased  b y  5 × 10 -6 g /ml  N A  is r educed  b y  
6.34 mmole/1  KC1 to  a va lue  a t  a n d  b y  10 mmole/1 KC1 to  
a v a l u e  be low s t a r t i n g  level  (F igure  A). I n  case of s imul-  
t a n e o u s  app l ica t ion ,  t i le  v a s o d i l a t i n g  effect  of 6.34 
mmole/1 KC1 d o m i n a t e s  p e r s i s t e n t l y  ove r  t h e  vasocon-  
s t r i c t i ng  effect  ot N A  (Figure  B). Af t e r  a v a s o d i l a t a t i o n  
induced  b y  6.34 mmole/1 KC1, t h e  a d d i t i o n a l  app l i c a t i on  
of N A  (5 x 10 -6 g/ml)  s o m e t i m e s  evokes  a s l ight  vaso-  
cons t r i c to r  response,  b u t  th i s  effect  could n o t  be  obse rved  
a f t e r  a v a s o d i l a t a t i o n  caused  b y  10 mmole/1  KC1 (Figure  
B). S imi la r  resu l t s  are  o b t a i n e d  w i t h  adrena l ine .  Adrena -  
l ine ha s  no  d i l a t i ng  effect  in  our  expe r imen t s .  

The  s t u d y  shows t h a t  t he  v a s o d i l a t i n g  effect  of po tas -  
s ium inh ib i t s  t h e  v a s o c o n s t r i e t i n g  effect  of c a t e c h o l a m i n e s  
a n d  t h a t  a n  increased  p o t a s s i u m  c o n c e n t r a t i o n  s h a r p l y  
d imin i shes  t h e  r e spons iveness  of i so la ted  pe r iphe ra l  ar-  
te r ies  of a m u s c u l a r  t y p e  to  ad rene rg ic  c o m p o u n d s .  Since 
ac t ive  musc les  release a s u b s t a n t i a l  a m o u n t  of p o t a s s i u m  
i t  c a n n o t  be  den ied  t h a t  t i le increase  in t he  p o t a s s i u m  
c o n c e n t r a t i o n  m i g h t  c o u n t e r b a l a n c e  t h e  inc reased  s y m p a -  
t h e t i c  ac t iv i ty .  Th i s  a s s u m p t i o n  would  cor re la te  to  a 
c e r t a i n  degree  w i t h  t he  o b s e r v a t i o n  of a local  f u n c t i o n a l  
s y m p a t h o l y s i s  d u r i n g  m u s c u l a r  exercise  s-l°. F u r t h e r  ex- 
p e r i m e n t s  on  r e s i s t ance  vessels  a re  necessa ry  to p r o v e  
t h a t  t h e  r eac t i on  of t h e  i n v e s t i g a t e d  pe r iphe ra l  a r t e r y  is a 
c o m m o n  p r inc ip le  in musc le  f low regu la t ion .  

Zusammen/assung. A n  isol ier ten  S e g m e n t e n  de r  Art .  
facialis  (Rind)  w u r d e  der  I n n e n d r u c k  ( A n f a n g s d r u c k  
100 m m  Hg) fo r t l au f cnd  i some t r i s ch  regis t r ie r t ,  w g h r e n d  
die Aussense i t e  v o n  T y r o d e - L 6 s u n g e n  m i t  v e r s c h i e d e n e m  
K a l i u m -  u n d  C a t e c h o l a m i n g e h a l t  umspf i l t  wurde .  Die 
( lurch (tie C a t e c h o l a m i n e  (5 × 10 bis  7-5 × 10-6g/ml)  indu-  
z ier te  V a s o k o n s t r i k t i o n  k a n n  d u r c h  ger inge E r h 6 h u n g  de r  
K a l i u m k o n z e n t r a t i o n  (von 2,8 au f  6,34 bis  ca. 10 mmol)  
u n t e r d r f i c k t  werden .  Bei  g le ichzei t iger  A p p l i k a t i o n  be ider  
S u b s t a n z e n  se tz t  s ieh die d i l a t a t o r i s che  W i r k u n g  de r  K +- 
I o n e n  durch .  
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Arrows indicate the application of the different agents inTyrode  
solution. A (a) NA 5 × 10 -6 g/ml, (b) 10 mmole[1 KC1 and NA 
5 × 10 -s g/ml. B (a) 6.34 mmole]l KC1 and NA 5 × 10 -6 g/ml, 
(b) 2.68 mlnole[1 KC1 without NA, (c) 10 mmole]l KC1, (d) 10 mmole/1 
KC1 and NA 5 × 10 -6 g/ml, (e) 2.68 mmole[1 KC1 without NA; see 
text. 
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