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Reserpine (2.5 mg/kg) reduces  the catecholamine concentrat ion in the myocardium and at 
the same time inhibits eytochrome c oxidase and succinate dehydrogenase activity but 
does not affect the concentration of ATP, ADP, and AMP. Unithiol reduces  the exhausting 
effect of reserp ine  on the noradrenal in concentration in the ra t  myocardium. It is con- 
cluded that reserp ine  upsets the bond between biogenic amines and ATP.  

An important  aspect  of the pharmacodynamics of reserp ine ,  which is responsible for its hypotensive 
and neuroplegic effects ,  is its ability to reduce the content of adrenalin,  noradrenalin,  and serotonin in the 
t issues [1, 2, 6, 7, 12, 13]. However, the mechanism of the exhausting effect of reserpine  of the tissue 
catecholamine r e s e r v e s  has not yet been explained. According to Brodie and t3eaven [8] it is due to the 
blocking of the active t ranspor t  sys tem maintaining a cer tain level of biogenic monoamines in the adren-  
ergie neutron and functioning at the expense of energy  of high-energy phosphorus compounds, predominantly 
ATP,  which is formed [5, 10] as a resu l t  of biological oxidation. The cytochrome sys tem is an important  
link in the r e sp i r a to ry  chain which t rans fe rs  e lec t rons  to oxygen, thereby completing the cycle of biologi-  
cal  oxidation. 

The object of the present  investigation was to compare the effect of reserpine  on the catecholamine 
content and the level of adenine nucleotides and to d iscover  how this effect is combined with the action 
of reserp ine  on the key enzymes  of the r e sp i r a to ry  chain determining the intensity of biological oxidation 
and of ATP formation.  

TABLE 1. Effect of Reserpine (2.5 mg/kg) on Cytochrome-Oxidase 
and Succinate Dehydrogenase Activity and Noradrenalin Level in Rat 
Myocardiu m 

Sample 

Control 
Reserpine 

Control 
Reserpine 

Control 
Reserpine 

Cytochrome .1 
Time after c oxidase 
injection (in i.u./mg 

protein) 

Succinate de- 
hydrogenase Total catecho~a-, 
.. ~ I mine content (in 
tln p g rorma- gg noradrenalin/ 
zan/mg pro- g fresh tissue) 
rein in 30 min) 

40min 

2 h 

24 h 

0,24_+0,04 
0,204_+ 0,08 

P=0,05 
0,23+0,01 

0,203-+ 0,009 
P=O,05 
0,35_+0,017 
0,31_+0,01 
P> 0,05 

7O9-- + 89 
490--- 85 
P <O,02 
707_+ 20 
666-4- 21 
P>O,05 

1 291_+95 
1 148_+93 
P>O,05 

1,19--+-0,09 
0,82--- 0,06 
P<O,Ol 
1,2_+ 0,05 

0,65_+0,09 
p<o,05 
1,6_+0,15 

0,74_+ 0,06 
P<O,05 
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TABLE 2. Effect of Reserpine on ATP, ADP, AMP, Inorganic Phosphorus 
and Noradrenalin Concentration in Rabbit Myocardium 

Sample I I i ATP ADP AMP Total adenine 
nucleotides 

p moles/g tissue 

Control 
Reserpine (2.5 
mg/l~g) 
Control 
Reserpine (0.25 
mg/kg daily for 
10 days) 

2,31-+0,1 

2,51-+0,3 
2,01-+0,14 

1,58-+ 0,27 
P=0,05 

1,39-+0,17 

1,35+ 0,09 
1,27_+0,08 

1,17-+0,07 

0,52-+0,04 

0,58-+ 0,06 
0,75- + 0,11 

1,06-+0,11 
P:O,05 

4,31_+0,27 

4,46-+0,38 
4,02_+ 0,2 

3,81-+0,27 

Table 1. (Continued) 

Sample 

Control 
Reserpine (2.5 mg/kg) 

Control 
Reserpine (0.25 mg/kg daily 
for i0 days) 

ATP 
AMP 

4,44-+0,25 
4,3_+0,5 

2,68- + 0,1 

1,48_+ 0,2 
P<0,05 

Inorganic 
phosphorus 
(in nag %) 

45,26--+ 1,9 
50,8+0,9 
P:0,05 
39,3+ 1,4 

48,9_4-2,0 
P<0,05 

Total catechola- 
mine concentra- 
tion (inggno~adrena- 
lin/g fresh tissue) 

1,33+0,6 
0,53+0,1 
P<0,05 

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

The f i rs t  group of experiments  was ca r r i ed  out on ra ts  weighing 160-200 g. The catecholamine 
content was determined in heart  muscle by Osinskaya 's  method of f luorescence analysis  with a number of 
modifications [6] and expressed  in mic rog rams  of noradrenal in base per  g ram fresh  tissue~ Activity of 
cytoehrome oxidase (1.9.3.1) was determined by a eolor imetr ie  method and expressed  in indophenol units 
(i.u.) per  mil l igram protein per minute [14]. Suceinate dehydrogenase (13.99.1) activity was determined 
by reduction of neotet razol ium chloride to colored formazan and expressed  in mic rog rams  formazan per  
mi l l igram protein [9]. Sulfhydryl groups were determined by amperomet r ic  t i tration [3]. 

In the second group of exper iments  on rabbits reserp ine  (2.5 mg/kg) was injected in t ramuscular ly ,  
and 3 h later the content of ATP, ADP, and AMP was determined by paper e lec t rophores is  followed by 
spect rophotometry  at 260 and 290 am [11]. Inorganic phosphorus was determined by Delory ' s  method in 
V. A. G r i g o r ' e v a ' s  modification and compared  with the catecholamine level. Protein was determined by 
Lowry ' s  method. Since the indices studied showed fluctuations, a control  was set up for each se r ies .  

Reserpine (Rausedil, 0.25%)was injected in t ramuscular ly  in a dose of 2.5 mg/kg 40 min and 2 and 
24 h before decapitation of the animals ,  or in a dose of 0.25 mg/kg daily for 10 days. To study the mech-  
anism of action of reserp ine ,  unithiol was used as a donor of sulfhydryl groups; it was given in doses of 
80 or 400 mg/kg body weight 30 min before the injection of reserp ine .  

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

As Table 1 shows, 40 min after injection of reserpine  cytochrome e oxidase and succinate dehydro- 
genase activity was reduced and there was a tendency for the noradrenalin concentration in the r a t  
myocardium to fall. After 2 h the changes in the activity of the r e sp i r a to ry  enzymes were in the same 
direction; and there was a marked decrease  in the tissue catecholamine r e s e r v e s .  The noradrenal in 
level in the myocardium 24 h after injection of reserp ine  was still considerably (68%) below the control  
value, and the activity of the r e sp i r a to ry  enzymes showed a tendency toward r ecovery .  These observat ions 
are in agreement  with those obtained by Sun et al. [16] who showed by a histoehemieal  method that r e s e r -  
pine inhibits the activity of cytochrome c oxidase and succinate dehydrogenase.  

Having  completed the analysis  of the mechanism of the effect of reserp ine  on these enzymes and 
remember ing  that succinate dehydrogenase is an SH-containing enzyme,  the next step was to study changes 
in the number of functionally active sulfhydryl groups of proteins in the ra t  myoeardium under the influence 
of reserp ine .  Experiments  showed that rese rp ine ,  2 h after its injection, reduced the number of functionally 
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act ive sulfhydryl  groups in the myocard ium of these an imals .  These r e su l t s  suggest  that a component  of 
the mechan i sm of the ca techo lamine- l ibe ra t ing  action of r e s e r p i n e  is its blocking of SH-groups of the 
act ive cen te r  of succinate dehydrogenase ,  which par t i c ipa tes  in e lec t ron  t r anspor t  in the r e s p i r a t o r y  chain. 
This was conf i rmed  by the r e su l t s  of expe r imen t s  using unithiol as a donor of sulfhydryI groups .  Its 
adminis t ra t ion  (80 mg/kg)  slightly reduced the exhausting effect  of r e se rp ine  on the ca techolamine con-  
centra t ion in the r a t  myoca rd ium,  while in a dose of 400 mg/kg  it a lmos t  comple te ly  inhibited the develop-  
ment  of this effect .  

According to the l i t e ra tu re ,  in the adrenerg ic  neuron noradrenal in  and adrenal in a re  bound with ATP,  
and r e s e r p i n e ,  which d is turbs  the s torage of sympathe t ic  nervous  s y s t e m  media tors ,  r educes  the i r  content 
in the t i s sues .  It was there fore  decided to compare  the control  of ATP,  ADP, and AMP with the ca techola-  
mine level .  The resu l t s  a re  s u m m a r i z e d  in Table 2. They show that the content of ATP, ADP, and AMP 
in the myocard ium of rabbi t s  r e c e i v i n g r e s e r p i n e  i n a d o s e o f  2.5 mg/kg  was unchanged while the level of 
inorganic phosphorus  was inc reased .  Meanwhile the noradrenal in  concentrat ion in the myocard ium fell 
cons iderab ly .  Only af ter  prolonged (10 days) adminis t ra t ion  of r e s e r p i n e  was a tendency obse rved  for  the 
content of ATP to fall and of AMP to r i s e ,  accompanied  by s ta t i s t ica l ly  significant changes in the inorganic 
phosphorus  level ,  probably  on account  of inhibition of oxidative phosphorylat ion [15]. However,  this is not 
an e s sen t i a l  fac tor  in the mechan i sm of the exhausting effect  of r e se rp ine  on the t i ssue ca techolamine depots,  
for  in acute expe r imen t s  there was a marked  dec rease  in the noradrenal in  concentrat ion but no change in 
the ATP level .  

After adminis t ra t ion  of r e s e r p i n e  for 10 days the A T P / A M P  ra t io  was reduced.  The inc rease  in 
AMP may have some pa r t  to play in the development  of i nc reased  sensi t iv i ty  of the t i s sues  to sympathet ic  
med ia to r s  during prolonged rese rp in iza t ion .  

It can be concluded f rom the r e su l t s  of these invest igat ions that r e se rp ine  reduces  the ca teeholamine 
concentra t ion in the t i s sues  by disturbing the bonds between these biogenic amines  and ATP. Its action on 
cy tochrome oxidase and succinate dehydrogenase plays  an impor tan t  role in this p r o c e s s .  
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