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a c t i v i t y  b u t  m u c h  less t h a n  pyrogal lot .  T h e  COMT in-  
h ib i to r ,  ca techo l  (1, 2-dihydroxybenzene), did  n o t  a p p e a r  
to  be  ac t ive  in th i s  regard.  

The  f ind ing  t h a t  t he  b lood  pressure  response  to  vaso-  
press in  is m a r k e d l y  affected b y  pyrogal lo l  m a y  h a v e  wide 
i m p o r t  because  of t h e  c u r r e n t  i n t e r e s t  in  agen t s  t h a t  a f fec t  
t h e  m e t a b o l i s m  of ca techo lamines .  I t  is now k n o w n  t h a t  
one  of the  m a j o r  rou tes  of d e g r a d a t i o n  of ep i neph r i ne  a n d  
no rep ineph r ine  is via o - m e t h y l a t i o n  5. T he  e n z y m e  in-  
volved,  ca techol  o - m e t h y l  t ransferase ,  c an  be  e f fec t ive ly  
i n h i b i t e d  b y  fu rn i sh ing  a c o m p e t i t i v e  s u b s t r a t e ,  such  as 
pyrogallol6,L T h e  presence  of pyroga l lo l  slows t h e  de-  
st laJction of ep ineph r ine  a n d  n o r e p i n e p h r i n e  a n d  e x t e n d s  
t h e i r  d u r a t i o n  of ac t ion  8, ~. However ,  vasopress in  h a s  long 
been  classed as a d i r ec t - ac t ing  v a s o c o n s t r i c t o r  w i t h  a 
m e c h a n i s m  of ac t ion  u n r e l a t e d  to  ca t echo lamines ,  a n d  i t  
was  surpr is ing,  therefore ,  to  f ind  t h a t  a COMT i n h i b i t o r  
would mod i fy  i ts  response.  I t  is well  k n o w n  t h a t  ad rene r -  
gic b lock ing  agen t s  do  no t  p r e v e n t  t he  p resso r  r e sponse  to  
vasopress in ,  and  NASH 3 has  s h o w n  t h a t  comple t e  deple-  
t ion  of ca t echo lamines  b y  reserp ine  p r e t r e a t m e n t  n o t  
on ly  does no t  depress  t he  response  b u t  a c t u a l l y  increases  
i t .  

T h e  d a t a  r e p o r t e d  here  m i g h t  be  i n t e r p r e t e d  as i nd i ca t -  
ing a n  i n t i m a t e  r e l a t i onsh i p  b e t w e e n  c a t e c h o l a m i n e s  a n d  
vasopress in  vascu la r  effects.  S u p p o r t  for  t h i s  concep t  
could be  found  in t he  work  of GARDIER 1°'11, who  ha s  
d e m o n s t r a t e d  a r e l a t ionsh ip  b e t w e e n  t h e  s y m p a t h e t i c  
ne rvous  s y s t e m  a n d  t he  effect  of va s op r e s s i n  on  b lood  
pressure.  O t h e r  workers  h a v e  i m p l i c a t e d  cyclic 3", Y - A M P  
in t h e  m e c h a n i s m  of ac t ion  of b o t h  e p i n e p h r i n e  a n d  vaso-  
press in  x~, x~. 

I n  the  p re sen t  case, however ,  t h e  we igh t  of ev idence  
opposes th i s  view. In  add i t i on  to  t h e  fa i lure  of ad rene rg ic  
b lockade  or c a t e c h o l a m i n e  d e p l e t i o n  b y  rese rp ine  to  re- 
duce  t h e  pressor  ac t ion  of vasopress in ,  i t  a p p e a r s  t h a t  
ce r t a in  o t h e r  COMT inh ib i to r s  (e.g. ca techol )  do  n o t  h a v e  
th i s  ac t ion  of pyrogal lol .  These  d a t a  i nd i ca t e  t h a t  t he  
COMT inh ib i t i ng  ac t ion  of pyroga l lo l  is n o t  t he  mech-  
an i sm involved .  The  sugges t ion  of a n o n - C O M T  i n h i b i t i n g  
ac t ion  is also s u p p o r t e d  b y  t h e  r e c e n t  work  of HALMA~VI 

e t  al. 14, who  h a v e  s h o w n  a p u l m o n a r y  a n t i s p a s m o d i c  ac-  
t i on  of pyroga l lo l  wh ich  is u n r e l a t e d  to COMT inh ib i t i on .  
A l t e rna t i ve ly ,  i t  is sugges ted  t h a t  py roga l lo l  is able  to  
a l t e r  in  some  way  t h e  r ecep to r s  for  vasopres s in  or to  in-  
crease t he  d i s soc ia t ion  of vasopres s in  f rom i t s  r e cep to r  
comp lex  in  s u c h  a w a y  as  to  p e r m i t  r e p e a t e d  responses  to  
occur .  T h e  bas i s  for  t h i s  a c t i o n  is obscu re  a n d  requ i res  
f u r t h e r  s t u d y  15, ~s. 

Rdsumd. Le pyrogal lo l  emp~che  le d 6 v e l o p p e m e n t  d ' u n e  
t a c h y p h y l a x i e  ~ la  vasopress ine .  I1 r e s t i t ue  ta r~ac t ion  
p ressor ique  apr~s  l ' a p p a r i t i o n  d ' u n e  t a c h y p h y l a x i e .  Cet  
effe t  ne  sembte  pas  ~tre  ti6 & Fac t ion  i nh ib i t r i c e  de  c e t t e  
s u b s t a n c e  sur  l ' e n z y m e  t r ans f~rase  o -m6thy l .  
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T h e  Ef fec t  of  I s o x s u p r i n e  on  t h e  M o t i l i t y  P a t t e r n  
of  t h e  I s o l a t e d  H u m a n  M y o m e t r i u m  1 

I n  a p rev ious  r e p o r t  2 i t  was  d e m o n s t r a t e d  t h a t  t h e  ac-  
t ion  of p r o s t a g l a n d i n  on  the  isola ted h u m a n  n o n - p r e g n a n t  
m y o m e t r i u m  could be  affected b y  v a r i a t i o n s  in  t h e  ex t r a -  
cel lular  c o n c e n t r a t i o n  of po tass ium.  T he  n o r m a l  effect  of 
p r o s t a g l a n d i n  on  t he  m y o m e t r i u m  is t h a t  of i nh ib i t i on .  A 
decrease  in t he  ex t ra -ce l lu la r  p o t a s s i u m  c o n c e n t r a t i o n  en-  
h a n c e s  t he  i n h i b i t o r y  response  of h u m a n  i so la ted  myo-  
m e t r i u m  to  p ros t ag land in .  However ,  t he  a d d i t i o n  of 
p r o s t a g l a n d i n  to  a m y o m e t r i u m  p laced  in a p o t a s s i u m -  
r ich b a t h  fluid produces  on ly  a smal l  i n h i b i t i o n  of mo t i -  
l i ty,  or, in  some ins tances ,  even  induces  a s t i m u l a t i o n  of 
t he  p repa ra t i on .  

I n  o rder  to  s t u d y  t he  specif ic i ty  of t h i s  effect  of POtas - 
s ium on the  r eac t i v i t y  p a t t e r n  of h u m a n  m y o m e t r i u m  to  
p ros tag land in ,  a s imi lar  s t u d y  h a s  b e e n  pe r fo rmed  w i t h  
isoxsuprine,  a c o m p o u n d  wh ich  also inh ib i t s  t he  spon-  
t a n e o u s  a c t i v i t y  of t he  h u m a n  m y o m e t r i u m  3. 

T h e  e x p e r i m e n t a l  cond i t ions  were t h e  s ame  as  in  t h e  
p rev ious  s tudy ,  i.e. t h e  mo t i l i t y  of excised s t r ips  f rom t he  
h u m a n  u te rus  was s tud ied  in vitro using  a lmos t  i sometr i -  
cal recordings .  F o u r  s t r ips  f rom each  u t e rus  were s tud ied  
s imul taneous ly ,  each  s t r ip  m o u n t e d  in s epa ra t e  40 ml  

c u v e t t e s  in  a n  o rgan  b a t h .  The  b a t h  f luid was a s l igh t ly  
modi f ied  T y r o d e  so lu t ion  a e r a t e d  w i t h  5 %  CO 2 in O~, p H  
be ing  7 . 3 5 ± 0 . 0 5 .  T h e  a c t i v e  c o m p o u n d  was  a l w a y s  
a d d e d  to  t h e  b a t h  d i l u t ed  in  I mt  of a f luid w i t h  t h e  s a m e  
compos i t ion  a n d  t e m p e r a t u r e  as t h e  b a t h  fluid.  A con-  
t i n u o u s  inf low of f resh T y r o d e  f rom be low a t  a r a t e  of 
1.5 m l / m i u  s lowly w a s h e d  a w a y  t he  a d d e d  c o m p o u n d .  
Th i s  p r o c e d u r e  was a d o p t e d  s ince i t  gave  s t ab l e  exper i -  
m e n t a l  cond i t i ons  a n d  r e p r o d u c e a b l e  resul ts .  F o r  de ta i l s  
t h e  r e a d e r  is re fe r red  to  a p r ev ious  c o m m u n i c a t i o n  4 

I n  t h e  p r e s e n t  s t u d y  12 s t r ips  f rom t h r e e  u t e r i  all  in  la te  
p ro l i f e ra t ive  p h a s e  were used. The  ef fec t  of i soxsupr ine  on  
t h e  s p o n t a n e o u s  m o t i l i t y  of t h e  i so la ted  h u m a n  myo-  
m e t r i u m  u n d e r  d i f fe ren t  ex t r a -ce l lu l a r  p o t a s s i u m  concen-  
t r a t i ons ,  1-17 mEqv/1 ,  was  t es ted .  T h e  p r e p a r a t i o n  used  
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contained isoxsuprine (2- (phenoxy-2-propylamino)-l- 
(p, hydroxyphenyl)- l-propanol  HC1) 5 rag, glycerine 25 
rag, sterile water ad I ml (Duvadilan®) and was kindly 
put  at  our disposal by Ferrosan, Sweden. 

In all experiments isoxsuprine caused an inhibition in 
the spontaneous moti l i ty of the human myometr ium. The 
amplitude and the frequency of the contractions decreased 
while there was little or no effect on the tonus. The effect 
of isoxsnprine developed gradually with the maximal  
response occurring approximately 30 min after addition 
(Figure). 

After the addition of isoxsuprine a gradual change in 
the moti l i ty pat tern occurred which was characterized by 
a prolongation of the first phase in the relaxation period 
of each cycle (Figure). 

In our experiments the threshold dose of isoxsuprine 
was approximately 10 tzg]ml bath fluid. The addition of 
25 [zg/ml usually produced a 50% reduction in the ampli- 
tude of the contractions. 

Variations of the extra-cellular concentration of potas- 
sium within the range of 1-17 mEqv/1 did not  elicit any 
change in the react ivi ty pattern of the myometr ium to 
isoxsuprine. The inhibitory effect was not decreased by 
increasing the [Ke] from 5.9 to 17.1 mEqv/1 as illustrated 
in the Figure. 

There are only a few compounds known to cause inhi- 
bition of the spontaneous moti l i ty of the isolated non- 
pregnant human myometrium, e.g. prostaglandin 4,6, 
bradykinin ~, and isoxsuprine 3. In the present experi- 
ments it was shown tha t  the isoxsuprine-induced re- 
sponse developed slowly, reaching its maximum effect 
approximately 30 min after the addition of the compounds 
to the bath. This was in agreement with the observations 
of LtsH et  al. 3, who found that  the maximum effect was 
reached after about 1 to 2 h. The shorter t ime in our in- 
vestigation may  be at t r ibuted to the difference in the ex- 
perimental  procedure. The dramatic effect of isoxsuprine 
on the tonus of the myometr ium demonstrated by LISH et  
al. s was not found in the present investigation. This dif- 
ference may  be at tr ibuted to the fact that  an almost iso- 
metric recording of the motil i ty was employed in the 
present study. 

The human myometr ium is rather insensitive to isox- 
suprine, the threshold dose being in the order of 10 t~g/ml, 
and a 50% inhibition being caused by 25 [~g/ml. As a 
comparison it may be noted tha t  a 50% inhibition is 
usually obtained with 0.05 ~g of the crystalline compound 

~A [Ke]'5.9 mEqv/t , !m!n. 

The effect of 25 [~g isoxsuprine per ml bath fluid (1 and 2) on the 
motility of the isolated non-pregnant human myometrium in normal 

and high extra-cellular potassium concentration. 

PGE17 and with less than 0.2 vg bradykinin s. On the 
other hand, the rat uterus in vitro is highly sensitive to 
isoxsuprine, a dose of 0.01 t~g/ml is usually sufficient to 
produce a 50% inhibition of motil i ty 3. However, the rat  
uterus is rather insensitive to prostaglandin and isolated 
preparations are always stimulated by this factor s. 

In contrast  to the results obtained with prostaglandin 
and bradykinin, isoxsuprine caused a prolongation of the 
first phase of the relaxation (Figure). This type of reac- 
tion was seen in all experiments. I t  appears as if isoxsu- 
prine not  only decreases the amplitude of the contractions 
but  also causes a partial 'blocking' of the relaxation pro- 
cess. A similar reactivi ty pat tern has not been observed in 
the in vivo recordings from pregnant uteri s,s but  this may 
be due to the recording system employed (i.e. measuring 
of the intra-amniotic pressure) and/or to a different reac- 
t iv i ty  pat tern of the pregnant myometrium. 

The present investigation was undertaken in order to 
ascertain if variations in the extra-cellular concentration 
of potassium would change the react ivi ty  of the myo- 
metr ium to isoxsuprine in a manner similar to the influ- 
ence of potassium on prostaglandin, i,e. an increase in [Ke] 
would decrease the response to a given dose and in some 
cases also change the react ivi ty pat tern to that  of stimu- 
lation. Variations in EKe] did not  change the react ivi ty to 
isoxsuprine. The mode of action of prostaglandin and 
isoxsuprine is therefore not the same. An increase in the 
extra-cellular potassium concentration is known to de- 
crease the sensitivity of the myometr ium to, for example, 
electrical stimulation and to the st imulatory effect of 
acetylcholine. There was no sign of a decreased sensit ivity 
to isoxsuprine when the potassium concentration was in- 
creased from 5.6 to 17.1 mEqv/L  

The mode of action of various stimuli on the myome- 
t r ium is not known, but  from our present experience it  
appears that  the effect of isoxsuprine is rather unspecific 
and possibly due to blocking of some metabolic processes 
in the contraction-relaxation cycle. 

In many respects the non-pregnant human myome- 
tr ium reacts in a different way to pharmacological sub- 
stances compared with other smooth muscle organs. Com- 
pounds tha t  can inhibit the spontaneous motil i ty of the 
uterus are of importance in the management of certain 
obstetric disorders and possibly also in some gynaeco- 
logical problems, e.g. dysmenorrhea. Further  studies on 
the react ivi ty  pattern of the human myometr ium to 
various autopharmacological and pharmacological com- 
pounds are therefore warranted. 

Zusammen/assung. Isoxsuprine in einer Dosis zwischen 
10 und 25 ~g/ml Badflfissigkeit verursacht eine Hemmung 
der spontancn Beweglichkeit des isolierten nichtgraviden 
menschlichen Myometriums. Die Hemmung ist charak- 
terisiert dutch abgeschwttchte Zusammenziehungen und 
dureh verzSgerte Entspannung. Ein W'echsel in der extra- 
zellulttren Kaliumkonzcntrat ion beeinflusst die Empfind- 
lichkeit oder das Reaktionsmuster  des Myometriums 
gegen Isoxsuprine nicht. 
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