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The content of adenylnucleot ides in the gas t rocnemius  m u s c l e s  and hear t  of rabbi t s  was in-  
ves t iga ted  by e l ec t ropho re s i s  on paper .  T h r e e  hours  a f t e r  injection of hydrocor t i sone  into 
rabbi t s  (56 mg/kg)  the content of ATP  in the gas t roenemius  musc l e s  and hear t  was reduced,  
the content of AMP was inc reased ,  act iv i ty  of cy tochrome C-ox idase  was lowered,  and ac -  
t ivi ty  of lac ta te  and succinate  dehydrogenases  was unchanged. 

According to the l i t e ra tu re ,  injection of hydrocor t i sone  is followed by changes in the content of adenyl-  
nucleot ides  in the b ra in  of an imals  [2, 3, 10, 11] and an i nc rea se  in the level  of ca rbohydra te  and phosphorus 
m e t a b o l i s m  in pat ients  with rheumat ic  enda r t e r i t i s  and Addison 's  d i sease  [4]. Glucocort icoids  a r e  known 
to modify  the oxygen demand and ac t iv i ty  of the r e s p i r a t o r y  enzymes  of ce r t a in  t i s sue s  [8, 9, 13, 14, 16, 18]. 

The object  of the p resen t  invest igat ion was to study the effect  of hydrocor t i sone  on the content of 
adenylnucleot ides and the ac t iv i t ies  of cy tochrome C-ox idase  and succinate  and lacta te  dehydrogenases .  

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

Expe r imen t s  were  c a r r i e d  out on rabb i t s .  In s e r i e s  I the  an imals  rece ived  i n t r amuscu la r  injections 
of 3-4 ml  of isotonic NaC1 solution depending on body weight, and in s e r i e s  H they r ece ived  50 m g / k g  body 
weight of a suspens ion of hydrocor t i sone .  The dynamics  of the changes in the p l a s m a  eor t i cos te ro id  levels  
in expe r imen t s  under  these  conditions have been desc r ibed  p rev ious ly  [10]. The rabbi t s  were  decapi ta ted 
3 h a f t e r  injection of these  substance,  and the gas t rocnemius  musc le  and hear t  were  removed ,  f rozen  in l i -  
quid ni t rogen,  and ground into a powder.  Crea t ine  phosphate  was de te rmined  in the powder as c rea t ine  (in 
mg%) by De lo ry ' s  method in G r i g o r ' e v a ' s  modif icat ion [6]. The content of adenylic acids was de te rmined  
by e l ec t ropho re s i s  on pape r  [5]. They were  f rac t iona ted  in 0.05 M c i t ra te  buffer  (pH 4.8) at room t e m p e r a -  
tu re  fo r  3.5 h in a vol tage gradient  of 8-10 V / c m .  NF-1  chromatograph ic  pape r  was used.  After  e l e c t r o -  
phores i s  the pape r  s t r ips  were  dr ied,  developed in a ch romatoscope ,  and the s ta ins  cor responding  to ATP,  
ADP, and AMP were  cut out and eluted in 5 ml  0.1 N HCI solution. Extinction was m e a s u r e d  on atype SF-4A 
spec t ropho tome te r  at wavelengths of 260 and 290 nm in a cell  with a l ayer  th ickness  of 1 cm.  The concen-  
t r a t ion  was e x p r e s s e d  in ~ m o l e s / g  mo i s t  t i s sue ,  and the m o l a r  extinction coefficient  was taken as 14,300. 

Act ivi ty  of the enzymes  was de te rmined  in unfrozen pieces  of t i s sue .  The act ivi ty  of cy tochrome C -  
oxidase  (1.9.3.1) was calculated in indophenol traits ( i . u . ) / m g  p ro t e in /min  [20]. Activi ty of succinate  de-  
hydrogenase  (1.3.99.1) was e x p r e s s e d  in #g n e o t e t r a z a n / m g  pro te in  [17]. Lac ta t e -dehydrogenase  act ivi ty 
(1.1.1.27) was invest igated by Na te l son ' s  method and e x p r e s s e d  in #g pyruvic  a c id /mg  prote in  [12]. P r o -  
tein in the s amples  was de te rmined  by L o w r y ' s  method [7]. The exper imen ta l  r e su l t s  were  analyzed by 
s ta t i s t i ca l  methods .  
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TABLE 1. Content of Adenylnucleotides (ATP, ADP, A M P -  in p m o l e s /  
g moist  t i ssue)and of Inorganic Phosphorus ( P i -  in rag%), and Activity 
of Cytochrome C-Oxidase (CO - in indophenol uni t s /mg protein/rain),  
Succinate Dehydrogenase (SDH-  in pg neo te t razan /mg protein), and 
Lactate Dehydrogenase (LDG - in #g pyruvie acid/rag protein) in 
Gast rocnemius  Muscles and Heart  of Rabbits af ter  Injection of 50 
mg/kg  Hydrocor t i sone  

Substance Skeletal muscle Heart muscle 

tested control expt. control expt. 

ATP 
ADP 
AMP 
Total 
CO 
SDH 
LDH 
Pi 

5,50-----0,3[ 
[,09--+0,22 
0,82+----0,07 

7,41 
(39,0• • i0 -3 

14,9+--2,5 
1454-----72 
64+-2,9 

4,29~0,33 
1,25-+-0,13 
0,20-----0,09 

6,79 
(26,5m3,25) • 10 -a 

12,8-+- 1,88 
1394+-+-81,9 
67,3+-+-5,33 

2,74• 
t,5l• 
O ,76-'-0,053 

5,01 
(261-----17,1) • 10 -3 

708+-56 
1300~61,9 
37,5--~2,2 

1,34+0,16 
1,30--+0,09 
0,93-----0,057 

3,57 
(194+-11,0) X 10 -3 

605--60 
1208 ~ -- 17,8 

46,5+--2,22 

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

According to P. and M. Feigelson [15], the metabol ism of the per iphera l  t i ssues  is changed 3-4 h 
af ter  adminis t rat ion of cor t icos te ro ids .  At the end of this period after  administrat ion of hydrocor t i sone  
in a dose of 50 rng/kg body weight to an animal, the blood plasma still contains a considerable quantity of 
cor t icos te ro ids ,  whereas 1 h af ter  injection of smal le r  doses (2 mg/kg) the normal  level is r es to red  [10]. 

The resul t s  given in Table 1 show that the ATP content was significantly reduced in the skeletal 
musc les  3 h after  injection of hydrocor t i sone .  The ADP content in the muscle  was slightly increased,  while 
in the heart  it was reduced.  However, these dec reases  were not s tat is t ical ly significant. The AMP con- 
tent in the skeletal  and hear t  musc les  was increased.  The total content of nucleotides was reduced also. 
The rat io between the adenylic acids was al tered.  In the control  experiments ,  for  example, the rat io of 
ATP : ADP : AMP, expressed  in percentages ,  was 74.4" 14.7 : 10.9 in the skeletal muscles  and 54.7 : 30.1 : 15.2 
in the hear t .  This rat io 3 h after  injection of 50 mg/kg  hydrocor t i sone  was 63.2 : 18.4 : 18.4 in the skeletal 
muscles  and 37.5 : 36.4 : 26.1 in the hear t .  After injection of hydroeort isone,  the ATP content was reduced 
and the AMP content increased.  Similar changes af ter  injection of the same dose of hydrocor t i sone  have 
also been observed in the brain  [2, 3]. The content of creat ine phosphate in the gas t rocnemius  muscles  
was unchanged. C reat ine phosphate could not be determined in the hear t .  

One reason for  the decrease  in the ATP level in the muscles  and hear t  after  injection of large doses 
of hydroeor t i sone could be inhibition of the activity of the r e sp i r a to ry  chain enzymes,  interfering with e lec-  
t ron t r ans f e r  and, hence, with ATP synthesis .  Depress ion of e lect ron t ranspor t  in the r e sp i r a to ry  chain 
af ter  injection of large doses of hydrocor t i sone  has been repor ted  previously [8, 10, 19]. Hydrocor t isone 
in a dose of 50 mg/kg  depresses  NAD-H2: cytochrome c-oxidoreduetase  activity in the brain [8, 9]. 

Simultaneous investigation of cytochrome oxidase activity and the content of adenylic acids in homog-  
enates of the gas t roenemius  muscles  and hear t  in these experiments  showed that 3 h after  injection of 50 
mg/kg  hydrocor t i sone  the ATP content was reduced, cytochrome c-oxidase  activity was lowered, and the 
AMP content was ra i sed  (Table 1). Suceinate dehydrogenase activity in the gas t rocnemius  muscles  was r e -  
duced by 14%, and in the hear t  by 14.6%, while lactate dehydrogenase activity in the muscles  was reduced 
by 5% and in the hear t  by 7%. The difference was not s ta t is t ical ly  significant. These enzymes are  evi-  
dently more  res is tant  to the action of hydrocor t i sone .  

The investigations descr ibed above thus showed that hydrocor t i sone,  in a dose of 50 mg/kg,  reduced 
the ATP  content and increased the AMP content in the gas t rocnemius  muscles  and hear t  of rabbits.  Cyto-  
chrome oxidase activity fell under these conditions. The creat ine  phosphate content was unchanged. The 
dec rease  in the ATP content was evidently due to dis turbance of e lect ron t ranspor t  in the r e sp i r a to ry  chain. 
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