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The study of the effect  of prostaglandin E 1 (PG-E1) on ca techolamine uptake by homogenates  of 
albino r a t  myoca rd ium showed that  in concentra t ions  of 2 • 10-~ PG-E 1 cons iderably  inhibits 
the uptake of adrenal in  and causes  some  d e c r e a s e  in the uptake of noradrenal in  by the hear t  
musc l e .  Nei ther  PG-E  1 nor PG-A I (in concentra t ions  of between 2 • 10 -1~ and 2 • 10-eM) had 
any effect  on in teract ion between troponin and noradrenal in:  T h e  intensi ty of luminescence  of 
t roponin in the p r e s ence  of noradrena l in  was unchanged on the addition of P G - E  1 and PG-A 1. 
The abil i ty of PG to reduce  catecholamine uptake by the myoca rd ium is not due to i ts  effect  on 
the in teract ion between t roponin and ca techolamines ,  but depends on different  m e c h a n i s m s .  
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One of the mos t  impor tan t  yet,  at  the same  t ime,  the leas t  studied a spec t s  of the mechan i sm of act ion of 
pros tag landins  (PG) on card iac  function is  the re la t ionship  between PG and other  endogenous physiological ly 
ac t ive  subs tances  in the i r  action on hea r t  musc le .  

F r o m  this  standpoint the study of the m e c h a n i s m s  of in teract ion of PG and ea techolamines  is  pa r t i cu la r ly  
in teres t ing,  for  PG is known to have a ro le  in the regulat ion of noradrena l in  secre t ion  [6, 9], and pros taglandins  
E 1 and F m a re  known to reduce  the uptake of endogenous adrenal in  by the myoca rd ium of the rabb i t  hea r t  [2, 5]. 
Meanwhile the blocking of b iosynthes is  of endogenous PG by [ndomethacin has  been shown to intensify the up-  
take of both exogenous (in expe r imen t s  on rabbi ts )  and endogenous (in expe r imen t s  on r a t s  compel led to under -  
take physical  exert ion) adrenal in  by the myocard ium [2, 5]. 

This  paper  de sc r ibe s  the r e s u l t s  of e x p e r i m e n t s  to study the m e c h a n i s m s  of the effect  of pros taglandins  
on the uptake of ca techolamines  by hear t  musc le .  

E X P E R I M E N T A L  M E T H O D  

The  effect  of PG-E  i on the uptake of adrenal in  and noradrena l in  by the albino r a t  myoca rd ium was studied 
in 40 expe r imen t s  in v i t ro .  In these  expe r imen t s  ma le  albino r a t s  weighing 190-200 g were  decapi tated,  the 
hea r t  was  quickly r emoved ,  the myocard ium of the lef t  ventr ic le  (100 mg) was  homogenized at 0-4~ with 1 ml  
of incubation medium,  the volume of incubation medium was then adjusted to 3 ml,  adrenal in  or  noradrenal in  
was  added, and the sample  was incubated fo r  45 min at 37~ with constant  agitat ion.  The incubation medium 
cons is ted  of phosphate buffer  of the following composi t ion (in mM): NaC1 98, KC1 2.7, MgSO 4 �9 7H20 1.2, KH2PO 4 
4, Na2HPO 4 �9 2H20 17.5, glucose 10. Adrenal in or  noradrenal in  was added to the incubation medium in a final 
concentrat ion of 1 • 10-~TI, and PG-E 1 in final concentrat ions of 2 • 10 -6 and 5 x 10-~ was added only to the 
exper imenta l  homogenates  5 min before  the addition of adrenal in  or  noradrena l in ,  The  concentrat ion of ca te -  
cholamines  in the m y o c a r d i u m  was de te rmined  spec t ro f luo romet r i ca l ly  [3] using a F a r r a n d  (USA) s p e c t r o -  
f l uo rome te r .  

Consider ing that  unlike other  p ro te ins  (albumin, myosin ,  actomyosin) ,  t roponin in te rac ts  with adrenal in  
and noradrena l in  [4], the effect  of P G - E  l and PG-A 1 on in teract ion between t roponin and noradrenal in  was 
studied by de termining  the intensi ty of luminescence  of a solution of t roponin [4]. Troponin  was  isolated f r o m  
f r e s h  rabb i t  hea r t  m u s c l e s  [7] and the pur i ty  of the t roponin p repa ra t ions  was ver i f i ed  by e l ec t ropho re s i s  in 
po lyac ry lamide  gel [8]. The exper imenta l  r e s u l t s  we re  subjected to s ta t i s t ica l  ana lys i s .  
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TABLE 1. Effec t  of P G - E  1 on Uptake of Adrenal in  and Noradrena l in  by Homogenates  of 
Albino Rat  Myoeard ium (M * m) 

Uptake of adrenalin, % 
- in presence of l in presence of 
Control(n=6) PG-G(2"10"6M) ~PG-EI(5"10-6M) 

(n= 7~ |(n= 7) 
I 

924-1,6 574-8,8* I 584-2,6* 

�9 P < 0.05 com pared  with control .  

Uptake of noradrenalin, % 
in presence of ,in presence of 

Control (n= 6) PG-E I (2.10-6M) PG-E 1 (5" 10-6M) 
(n= 7) I(n= 7) _ 

95___1,4 83___3,2* I 844-1,5" 
I 

Legend.  Resu l t s  e x p r e s s e d  as  pe rcen tages  of concentra t ion of endogenous ca techolamines  
in  t i s sue .  

The  adrenal in  and noradrena l in  used  in the expe r imen t s  were  f r o m  Calbiochem (Sweden) and the c r y s t a l -  
l ine p r epa ra t i ons  of PG-E  i and PG-A i we re  f r o m  Upjohn (USA). The PG was d isso lved  immedia te ly  before  use  
by the method desc r ibed  p rev ious ly  [1]. 

E X P E R I M E N T A L  R E S U L T S  

The  r e s u l t s  (Table 1) show that  PG-E  1 (2 x 10 -6 and 5 x 10-6M) cons iderably  inhibit the uptake of adrenal in  
and, to a l e s s e r  degree ,  of noradrena l in  by homogenates  of the albino r a t  myoca rd ium.  No apprec iable  dif-  
f e rence  was found in the action of P G - E  i in the two concent ra t ions  tes ted ,  and it is evident that  PG-E1, in a 
concentra t ion of 2 x 10-6M, a l ready  e x e r t s  it max ima l  act ion on ca techolamine  uptake.  Analys is  of the effect  
of PG-A i and PG-E  i on the in te rac t ion  between t roponin and noradrenaI in  showed that  ne i ther  PG-E 1 nor  PG-AI ,  
in concentra t ions  of between 2 x 10 -i0 and 2 x 10-6M, af fec ts  this  interaction: In the p r e s e n c e  of noradrena l in  
(0.8 # g / m l )  P G - E  1 and PG-A1, in the concentra t ions  mentioned above, did not change the intensi ty of l u min es -  
cence of t roponin (concentrat ion of the t roponin solution 0.25 m g / m l ,  pH 7.4, wavelength of excitat ion 280 am).  

Data  in the l i t e r a t u r e  indicating that  ca techolamines  a re  f i rmly  bound by the t roponin of musc l e s  [4] 
sugges ts  that  adrenal in  or  noradrena l in  has  a d i rec t  effect  on the t roponin- l ike  Ca-binding pro te ins  in the 
myocy te s .  

It  can also be submit ted that  the inotropic  effects  of ca techolamines  may take place through the i r  d i rec t  
act ion on troponin,  which may  pe rhaps  play the ro le  of r e cep to r  for  adrenal in  and noradrenal in  [4]. The 
absence  of any effect  of PG on in terac t ion  between t roponin and ca techolamines ,  despi te  the i r  very  s t rong effect  
on the uptake of ca techolamines  by the myoca rd inm,  suggests  that  the abil i ty of PG to r educe  the uptake of 
ca techo lamines  by the myoca rd ium and to prevent  the i r  exces s ive  accumula t ion  in hear t  musc le  is  not due to 
the i r  effect  on in teract ion of adrenal in  or  noradrena l in  with troponin,  but is r ea l i zed  by different  m e c h a n i s m s .  
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