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Exper imen t s  on ra t s  have shown that  the ca techolamine  concentrat ion in the myoca rd ium falls 
1, 3, and 6 h a f t e r  a single inject ion of s trophanthin,  and also af ter  repeated  injections for  7 
days.  The ca techolamine  level  in the myoca rd ium is  a lmos t  comple te ly  normal  again 20 h 
a f t e r  a s ingle inject ion of strophanthin.  Injection of s trophanthin causes  a sl ight d e c r e a s e  in 
the adrenal in  concentra t ion  in the adrena ls  a f te r  1 and 20 h. Like strophanthin,  convallatoxin 
reduces  the ca techolamine  r e s e r v e s  in the myocard inm.  Strophanthin, if  injected 24 h a f t e r  
r e se rp ine ,  causes  a fu r the r  d e c r e a s e  in the ca teeholamine  concentra t ion in the myocardium.  
This  effect  of s t rophanthin is  not exhibited 4 h a f te r  injection of r e se rp ine .  These resu l t s  in-  
dicate that  s t rophanthin  acts  on the labi le  f rac t ion  of the ca techolamine  depots.  

The m e c h a n i s m  of the pos i t ive  inotropic  action of card iac  glycosides  is still  l a rge ly  unexplained. 
During recen t  y e a r s  attention has been  drawn to work indicating the role  of the functional s tate of a d r e n e r -  
gie s t r u c t u r e s  in the cardiotonie  action of ca rd iac  glycosides .  It is postula ted that  the l ibera t ion  of endo- 
genous noradrena l in  f rom t i s sue  depots  in the myoca rd ium plays  an impor tan t  role  in the development  of 
the pos i t ive  inotropic  reac t ion  to ca rd iac  g lycos ides  [10, 13-15]. 

Accordingly,  the study of the d i rec t  effect  of ca rd iac  g lycosides  (strophanthin, convallatoxin) on the 
content of med ia to r s  of the sympathe t ic  nervous  s y s t e m  (catecholamines)  in the myoca rd ium and adrena ls  
of r a t s  is  of cons iderab le  in te res t ,  and it f o rmed  the suject  of the p r e sen t  invest igat ion.  

EXPERIMENTAL METHOD 

Experiments were carried out on rats weighing 160-200 g. The content of catecholamines in the myo- 
cardium and adrenals was determined by fluorescence analysis by Osinskaya's method [3] with modifica- 
tions [5, 9]. 

Strophanthin was injected intraperitoneally in low (0.I rag/100 g) and high (0.5-1 rag/100 g) doses. 
The rats were killed by decapitation i, 3, 6, and 20 h after injection of the drug. Convallatoxin was injected 
in a low dose (0.07 rag/100 g body weight) and the animals were sacrificed 1 h after injection. In the experi- 
ments with repeated injection of strophanthin, daily subcutaneous injections were given for 7 days in doses 
of 0.05 rag/i00 g body weight; the animals were sacrificed 24 h after the last injection of the drug. Reser- 
pine was injected intramuscularly in a dose of 5 mg/kg, 4 and 24 h before injection of strophanthin; stro- 
phanthinwas injectedafter reserpine in a dose of 0.I rag/100 g body weight intraperitoneally, and the rats 
were sacrificed 1 h after the injection. The doses and time intervals after injection of the drugs were based 
on data in the literature and previous investigations by A. I. Cherkes and co-workerso 
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TABLE 1. Effect of Cardiac Glycosides on Catecholamine Content 
in Myocardium and Adrenalin Content in Adrenals of Rats (M �9 m) 
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~ g  

ft. ~ Totalcontent 
"0 I~176 ,1 

~ '~  I amincsinmyo'l 
,- = Icardium(in~g I 
~@ I. noradrenalin~g [ 
~tf re~t tssue)  [ 

Content of 
adrenalin in 
adrenals (in 
pg adrenalin 
per weight of 
2 adrenais) 

Control 

Strophanthin 

Convallatoxin 

0,~ 

0,5 

O,l 

0,1 

0,1 

0,1 

~5 
( ally 
for 7 
Says 

0.07 

-- 1,82-+0,1 
0,64+2,0) 

n ~ 34 
1 0,92_+ 0,08 

(0,74+ 1,1) 
n=12 

1 1,08-+0,1 
(0,86+ 1,3) 

n~lO 
: 1,02_+0,112 

(0,76+ 1,28) 
n~9 

0,96-+ O, 1 
(0,74+ 1,18) 

n~8 
21 1,52• 

0,26+ ,78) 
n~9 

24 1,14_+ 0,058 
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14,28-+ 1,14 

11,68+ 16,88) 
n=9 

18,72-+ 1,24 
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14,24-+ 1,22 
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18,6-- 1,30 
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> 0,05 
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>0,05. 

RESULTS AND DISCUSSION 

Strophanthin, when injected in a high dose, reduced the catecholamine content in the myocardium 1 h 
af te r  in jec t ion  by  49.4% c o m p a r e d  with the con t ro l  and showed a t endency  to r educe  the ad rena l in  content  in 
the adrena ls .  A f t e r  a s ingle  in jec t ion  of a low dose  of  s t rophanthin ,  and a f te r  r epea t ed  in jec t ions ,  the 
changes  took p lace  in the s a m e  d i rec t ion .  The ca t echo l amine  content  in the m y o c a r d i u m  af te r  1, 3, and 6 h 
was lowered  by 40.6, 48.9, and 47.2%, r e spec t ive ly ,  c o m p a r e d  with the con t ro l  level ,  and a f t e r  r epea ted  in -  
j ec t ions  the d e c r e a s e  amounted  to 37.3% of the ini t ial  level .  The ca t echo lamine  content  in the m y o c a r d i u m  
was a l m o s t  comple t e ly  back  to n o r m a l  20 h a f te r  in jec t ion  of  this dose  of  s t rophanth in  (Table 1). The 
adrena l in  concen t r a t i on  in the ad rena l s  showed a s l ight  d e c r e a s e  (about 27%) 1 and 20 h a f t e r  in jec t ion  of 
s t rophanthin .  Like s t rophanthin ,  conval la toxin  lowered  the ca t echo lamine  concen t r a t i on  in the m y o c a r d i u m  
{by 65.9%). Af te r  in jec t ion of the speci f ied  dose  of conval la toxin,  the adrena l in  content  in the ad rena l s  was  
unchanged  (Table 1). 

To ana lyze  the act ion of  s t rophanth in  r e s e r p i n e  was  used;  this  was b a s e d  on the r e p o r t  by Zakusov  
and c o - w o r k e r s  [1, 4, 6] that  the d y n a m i c s  of  the l ibe ra t ing  act ion of r e s e r p i n e  on the c a t e c h o l a m i n e  r e -  
s e r v e s  is such that  4 -6  h a f te r  a s ingle in jec t ion  of  r e s e r p i n e ,  only the labi le  f r a c t i o n  of  n o r a d r e n a l i n  is 
exhausted.  Af te r  24 h this  labile,  funct ional ly  i m p o r t a n t  f r a c t i o n  of  c a t e c h o l a m i n e s  is p a r t l y  r e s t o r e d ,  
and the s tab le  r e s e r v e s  of f i r m l y  bound amine  a r e  depleted.  Strophanthin,  in jec ted  24 h a f te r  r e se rp fne ,  
caused  a fu r ther ,  s t a t i s t i ca l ly  s igni f icant  d e c r e a s e  in the l eve l  of  m y o c a r d i a l  c a t echo l amines .  This  
f u r t he r  d e c r e a s e  amoun ted  to 42.3% of the ca t echo lamine  content  o b s e r v e d  24 h a f t e r  in jec t ion  of  r e se rp ine .  
Strophanthin,  given 4 h a f te r  in jec t ion  of r e s e r p i n e ,  caused  no fu r the r  deple t ion of  the m y o c a r d i a l  c a t e c h o l -  
amine  depots  (Fig. 1). 

These  r e su l t s  sugges t  tha t  the ac t ion of  s t rophanth in  in lower ing  the ca t eeho lamine  level  is due to i ts  
effect  on the labile ,  funct ional ly  i m p o r t a n t  f r ac t i on  of ca t echo lamines .  The ques t ion  of the m e c h a n i s m  of 
act ion of  c a r d i a c  g lycos ides  on the ca t echo lamine  level  in the t i s sue  depots  na tu r a l l y  a r i s e s .  The fol lowing 
sugges t ion  can be put  fo rward .  

Work  in Brod ie , s  l a b o r a t o r y  [7] has  shown that  c a t e c h o l a m i n e s  a r e  s to red  in the t i s sue  depots  w i th the  
the aid of an ac t ive  t r a n s p o r t  s y s t e m  (ATS), p laying  the ro le  of a b io logica l  , 'pump" and funct ioning a t  the 
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i11 expense of energy provided by high-energy phosphate f r a c -  
t ions.  The p resen t  wr i t e r s  consider  that there  are  definite 
fea tures  of s imi lar i ty  between the ATS and the sys tem of 
t r anspor t  of K + and Na + (the p o t a s s i u m - s o d i u m  pump) 
ac ros s  membranes ,  and, in par t icular ,  that the common 
source  of energy for  both sys tems is ATP.  The po ta s s i -  
u m -  sodium pump is known to be inhibited by cardiac  gly-  
cosides  [2]. It can accordingly be postulated that cardiac  
glycosides also inhibit the activity of the catecholamine 
t r anspor t  sys tem.  As a result ,  the depar ture  of ca techol -  
amines  f rom tissue depots, uncompensated by active t r a n s -  
port ,  is observed.  

The second question is:  what is the role of catechol-  
amines in the mechanism of the cardiotonic effect  of c a r -  
diac glycosides.  The work of Stam and Honig [11, 12] has 

Fig. 1. Effect of strophanthin on catechol-  
amine content in myocardium of rese rp in ized  
ra t s :  1) control;  2) 24 h after  injection of r e -  
serpine;  3) r e se rp ine  (24 h) + strophanthin; 
4) 4 h a f te r  inject ion of rese rp ine ;  5) r e s e r -  
pine (4 h) + strophanthin,  shown tha tnoradrena l in  in terac ts  with the so-ca l led  soluble 

sys tem of myocardial  relaxat ion and inhibits i ts  activity. 
As a resu l t  of this inhibition, noradrenal in  exer t s  its posi t ive inotropic action on the myocardium. In the 
light of this descr ipt ion,  the hypothesis  can be put forward that, together  with other  mechanisms,  a mech-  
anism i l lus t ra ted  in the following scheme may also par t ic ipate  in the inotropie effect  of the cardiac  

Block of active t r anspor t  sys tem of catecholamines  
r 

Decrease  in content of catecholamines  in t issue depots 
r 

Creation of active concentrat ion of media tor  outside depot 
r 

Inhibition of soluble sys tem of myocardia l  relaxat ion 
r 

Realizat ion of inotropic effect  of catacholamines 

glycosides.  

Cardiac g lycos ide  I 

It is also probable that the inhibition of uptake of catecholamines  produced by cardiac glycosides may 
also contr ibute to the creat ion of an active concentra t ion of mediator  [8]. 
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