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Wis ta r  albino r a t s  aged 7, 14, 30, and 60 days  and 3-5 months rece ived  a single subcutaneous 
injection of s t rophanthin K in smal l  (0.1 mg/100 g) and l a rge  (1 mg/100 g) doses.  Injection 
of the smal l  dose  of s t rophanthin i nc rea sed  A T P  synthes is  in the 7 -day  an imals  but did not 
affect  this p r o c e s s  in the o lder  age groups.  A l a rge  dose of s trophanthin reduced ATP syn-  
thesis  in the myoca rd ium of the an imals  of all  age groups  studied. However,  the younger  
an imals  were  more  r e s i s t an t  as  r e g a r d s  the degree  of the d e c r e a s e  in the i r  ATP content in 
r e sponse  to inject ion of la rge  doses  of strophanthin. 

Young an imals  of var ious  spec ies  a r e  more  sensi t ive  to digi tal is  than fully grown an imals  [5, 15]. 
However,  many w o r k e r s  consider  that sens i t iv i ty  to the g lycos ides  digi tal is  and strophanthin is  lower  at 
an ea r ly  age [6, 7, 10, 11, 19]. Haag and Corbell  [14] could find no age d i f fe rences  in r e sponses  to p r e p a r a -  
tions containing card iac  g lycosides .  Therapeu t ic  doses  of digi tal is  and strophanthin a re  known to improve  
the product ion and uti l izat ion of energy of ATP,  whe rea s  l a rge  doses  s t imulate  degradat ion of ATP. 

It was  accordingly  decided to study the effect  of s trophanthin on me tabo l i sm of h igh-energy  compounds 
in the hear t  musc le  in the ea r ly  s tages  of ontogenesis .  

EXPERIMENTAL METHOD 

Experiments were carried out on Wistar albino rats aged 7, 40, and 30 days (of both sexes) and on 
females aged 60 days and fully grown. Strophanthin K was injected subcutaneously as single small (0.I 
rag/i00 g) and large (i mg/100 g) doses. The animals were decapitated 40-45 min after injection of the 
drug. The heart was quickly removed, frozen in liquid nitrogen, the heart tissue was ground, and its con- 
tent of ATP, ADP, and AMP was determined by electrophoresis on paper followed by spectrophotometry 
[16], and its content of inorganic phosphorus (IP) and creatine phosphate (CP) was determined by a colori- 
metric method [17 12, 13]. Statistical analysis of the results was carried out in the usual way [3]. 

EXPERIMENTAL RESULTS 

During development of cardiac activity in the growing animal the ATP and ADP contents of the heart 
increase, as also do the ATP/ADP molar ratio (reflecting the energy level of the adenosine system of the 
myocardium) and the content of CP and IP (Table I). Meanwhile, the content of AMP in the heart muscle 
of young rats is considerably higher than in the adult animal. According to the literature [8] a relatively 
low content of ATP and CP ~n the myocardium of young animals is observed despite the high rate of their 
renewal. The reason is evidently because ultilization of high-energy phosphates for the various needs of the 
cell, e spec ia l ly  s t ruc tura l ,  takes  p lace  at a higher ra te  in ear ly  ontogenesis  than the i r  synthesis .  
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After  injection of a smal l  dose of s trophanthin (Table 1) an inc rease  in the content of ATP and CP 
and in the ATP/ADP ra t io  and a decYease in the AMP and IP content w e r e  found in the myocard ium of the 
7 -day  ra t s .  These  changes w e r e  probably  due to a shift in the me tabo l i sm of h igh-energy  phosphates  to-  
ward  synthesis .  In the older  an imals  no di f ference  compared  with the control  was  found in the the r e a c -  
tions of the adenosine s y s t e m  or  of i ts  r e s e r v e s  (CP and IP), in ag reemen t  with data in the l i t e r a tu re  [2, 4]. 

A high dose of s t rophanthin led to a de c r ea se  in the content of ATP and CP and in the A T P / A D P  mola r  
ra t io  in the myoca rd ium of the r a t s  of all  age groups  (Table 1); meanwhile the IP content was sharply  in-  
c r ea sed  (except in the 7 - d a y  animals ,  in which it was  unchanged). The content of ADP and AMP did not 
genera l ly  go beyond the control  l imi ts .  Adminis t ra t ion  of the la rge  dose of s trophanthin thus s t imula tes  
ATP degradation.  It is  noteworthy that 7 -day  r a t s  were  l e s s  sens i t ive  to the la rge  dose of glycoside.  The 
mos t  sensi t ive  an imals  we re  those aged 1 month (their  ATP  content was  reduced by 82%). In toxic doses  
ca rd iac  g lycos ides  induce myocard ia l  hypoxia [9]. The lower  sensi t iv i ty  of the young an imals  to la rge  
doses  of s t rophanthin was  evidently connected with the high level  of the carbohydra te  content and the high 
intensi ty  of g lyco lys i s  (glycogenolysis)  in the myoca rd ium [17]. Glycolys is  (glycogenolysis) is the r e -  
s e rve  mechan i sm of fo rmat ion  of ATP  energy  in the hear t  (which is  cha rac t e r i zed  by an ae rob ic  type of 
metabol ism)  if, for  va r ious  reasons ,  the ATP content is reduced and the oxidative mechan i sm alone is ev i -  
dently insufficient  to provide  for  ATP  synthesis .  

The reac t ion  of the h igh-energy  phosphates  of the myoca rd ium to strophanthin thus shows cer ta in  
specia l  f ea tu res  in the ea r ly  s tages  of individual development.  On the one hand, these exper imen t s  conf i rm 
the exis t ing view that a single injection of therapeut ic  doses  of ca rd iac  g lycos ides  does not change the 
balance  of h igh-energy  compounds in the myoca rd ium of intact  animals ;  second, in the p r e s e n c e  of a r e l a -  
t ive ATP def ic iency (which is  evidently the case  in 7 -day  rats)  a smal l  dose of glycoside s t imula tes  and 
i n c r e a s e s  the product ion of ATP  energy  in the myocard ium.  At the same  t ime,  it should be noted that 
young an imals  a r e  m o r e  r e s i s t a n t  (in the degree  of d e c r e a s e  in the i r  ATP content) to la rge  doses  of s t r o -  
phanthin than adults.  
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