
C O N T E N T  O F  P Y R I D I N E  N U C L E O T I D E S  IN R A T  

M U S C L E S  A F T E R  A D M I N I S T R A T I O N  O F  C O R T I C O T R O P I N  

A N D  H Y D R O C O R T I S O N E  

V.  I .  K o r k a c h  UDC 612.744.1.015.1 : 577. 
155.2.013].014.46 : 615.357.453 

The content of pyridine nucleotides was invest igated in the gas t roenemius  musc les  of ra ts  
a f t e r  in t raper i tonea l  injection of cor t ico t ropin  (1.5 units/100 g body weight) and hydroco r t i -  
sone (5 mg/100 g body weight). The content of the reduced fo rms  of the pyridine nucleo- 
tides was reduced 3 h a f t e r  a single injection of hydrocor t i sone ,  but increased  a f t e r  daily 
injections of the same  dose of hydrocor t i sone  for  10 days .  Adminis t ra t ion  of co r t i co t ro -  
pin,  once o r  daily for  10 days ,  did not s ignif icant ly inc rease  the content of pyridine nucleo-  
t ides .  

KEY WORDS: gas t rocnemius  musc les ;  pyridine nucleotides; cor t icotropin;  hydrocor t i sone .  

Glucocort icoids  play an act ive p a r t  in the m e t a b o l i s m  of  the pyridine coenzymes  of dehydrogenases  
concerned with the anaerobic  and aerobic  convers ion  of ca rbohydra tes  and the t r i ca rboxyl ic  acid cycle [11]. 
Adminis t ra t ion  of giucocort icoids  in vivo inhibits the act ivi ty  of some NAD-dependent dehydrogenases  [4, 
7, 8, 11, 12, 14, 16, 17]. After  injection of cor t i sone  or  hydrocor t i sone ,  the concentra t ion of NAD and 
NAD * H 2 in the mi tochondr ia  and superna tan t  obtained f rom rabbi t  l ive r  and kidney cel ls  is reduced [1]. 
P rev ious  invest igat ions [2, 3] showed that injection of hydrocor t i sone  (5 mg/100 g body weight) into r a b -  
bi ts  and ra t s  lowers  the ATP concentra t ion in the musc les  and hea r t ,  and the content and re la t ive  p r o p o r -  
tions of the pyr idine coenzymes  a r e  known to play an impor tan t  role  in ATP synthes i s .  

The object  of this invest igat ion was to study the e f fec t  of  cor t ico t ropin  and hydrocor t i sone  on the 
content of oxidized and reduced pyridlne nucleotides in the skele ta l  musc l e s .  

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

Exper imen t s  were  ca r r i ed  out on 54 male  r a t s  weighing 180-200 g. In the f i r s t  three  s e r i e s  the 
drugs  were  injected once only, in the next three  se r i e s  once a day for  10 days .  In s e r i e s  I and IV the ra t s  
were  given an in t raper i tonea l  injection of isotonic NaC1 solution (0.5 ml/100 g body weight),  in s e r i e s  II 
and V they received hydrocor t i sone  (5 mg/100 g), and in s e r i e s  III and VI cor t ico t ropin  (ACTH; 1.5 un i t s /  
100 g). The ra t s  were  decapitated 3 h a f t e r  injection of the hormones  and the gas t rocnemius  musc le  taken 
for  ana lys i s .  The content of oxidized (NAD + NADP) and reduced (NAD " H 2 + NADP * H2) pyridine nucleo-  
tides was de te rmined  in a homogenate of the musc le  by a f luor imet r ic  method [13]. The standard for  
f l u o r i m e t r y  was a solution of N ' -methy ln ico t inamide  in a concentra t ion of 10 ~g /ml .  The concentra t ion of 
nicot inamide coenzymes  was calculated in pg /g  wet weight of t i ssue .  Allowance was made for  the fact  
that the method de t e rmines  the total  of the oxidized o r  reduced pyridine nucleot ides.  However ,  animal  
t i s sues  contain mainly  NAD and NAD �9 H 2 and v e r y  litt le NADP and NADP - H 2 .  
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TABLE 1. Conten t  of P y r i d i n e  Nucleot ides  (in ~g /g  wet  weight  of 
t i ssue)  in  G a s t r o c n e m i u s  Musc les  of Rats  3 h a f t e r  a S ingle  I n j e c -  
t ion  of C o r t i c o t r o p i n  (1.5 u n i t s / 1 0 0  g body weight) and H y d r o c o r -  
t i sone  (5 rag/100 g) (M =~ m) 

Nucleotides 

NAD+NADP 
NAD .H 2 + NADP-H 2 
NAD + NADP+ 
NAD "H 2 + NADP .H i 

NAD + NADP 
NAD .H 2 + NADP-H i 

Control 

254,0-- 17,0 
145,0--- + 10,6 

414,0+16,7 

1,90+0,13 

Corticotropin 

282,0-----8,4 
166,0-- 8,3 

448-- 8,8 

1,75--0,13 

Hydrocortisone 

223,0 + 16,2 
108,0m 10,8 

Pj._~<O,05 
331,0-+-26,8 

P1_3<0,05 
2,13-----0,15 

TABLE 2. Conten t  of P y r i d i n e  Nucleot ides  (in Rg /g  wet  weight  
of t i ssue)  in  G a s t r o c n e m i u s  Musc les  of Rats  a f t e r  Repeated (10 
days) In j ec t ions  of C o r t i c o t r o p i n  (1.5 un i t s / 100  g body weight) and 
H y d r o c o r t i s o n e  (5 mg /100  g) (M =~ m) 

Nucleotides 

NAD + NADP 

NAD'Hz + NADP-H z 
NAD + NADP+ 
NAD. H e + NADP-H 2 
NAD + NADP 
NAD ,H z + NADP.H z 

Control 

260,0-----7,3 

130,0-- 6,0 

390,0-- 7,0 

2,0~0,12 

.Corticotropin 

290,0-- 17,6 

158,0+14,3 

448,0-+-26,0 
Pt_~<O,1 

1,88+-0,16 

Hydrocortisone 

362,0~ 14,6 
P,_,~<O,O01 
157,0 +- 11,7 
P,_3<O,I 
519,0+26,0 
P,_3<O,O01 

2,3-----0,14 

EXPERIMENTAL RESULTS AND DISCUSSION 

The experiments showed that rat gastrocnemius muscles contain mainly the oxidized forms of the 
pyridine nucleotides. This proportion was found not only in the control rats, but also after injection of 
corticotropin and hydroeortisone (Tables 1 and 2). Other workers have observed the same relative con- 
tent of oxidized and reduced pyridine nucleotides in the muscles of intact rabbits and rats [5]. 

The content of pyridine nucleotides showed a tendency to rise 3 h after a single injection of ACTH 
(Table I), whereas the ratio of oxidized to reduced forms showed a tendency to fall. After injection of hy- 
drocortisone the content of the reduced forms fell by 37 �9 16 ~g/g and the total by 83 • 35 ~g/g and the 
total by 83 :~ 35 pg/go The content of the oxidized forms also showed a characteristic tendency to fall. 

After a single injection of corticotropin into the rats the changes in the content of pyridine nucleo- 
tides in the muscles were thus very small, whereas after injection of hydroeortisone a decrease in their 
content was observed mainly on account of reduced forms. After injection of corticotropin for i0 days the 
content of oxidized and reduced pyridine nucleotides showed a tendency to riseo Their total also rose 
slightly - by 58.0 • 26.8 ~g/go The ratio of NAD + NADP to NAD �9 H 2 + NADP �9 H 2 remained almost un- 
changed (Table 2) o After injection of hydrocrotisone for I0 days the content of pyridine nucleotides rose: 
of oxidized by 102.0 :~ 16.4 ~g/g, of reduced by 27.0 �9 14.0 ~g/g, and of both together by 129.0 �9 26.7 ~g/ 

g (Table 2). 

After repeated injections of ACTH the content of pyridine nueleotides in the muscles thus rose 
slightly. After repeated injections of hydrocortisone, but not after a single injection, the content of the 
oxidized forms of the pyridine nucleotides in the rats' muscles increased. 

The decrease in the concentration of reduced pyridine coenzymes in the muscles after a single in- 
jection of hydrocortisone may indicate their more rapid oxidation or, more likely, their slow formation as 
a result of a decrease in the activity of NAD-dependent dehydrogenases. For instance, injection of hydro- 
cortisone is stated to inhibit the activity of dehydrogenases of the Krebs cycle in the heart, liver, kidneys, 
diaphragm, brain, and thymus [4, 7, 8, II, 12, 14, 16, 17]. The increase in the content of the oxidized 
forms during prolonged administration of hydrocortisone points to stimulation of the synthesis of pyridine 
nucleotides. Glucocortieoids are known to induce tryptophan-pyrrolase activity [15]. 

I011 



A single injection of hydrocor t i sone ,  which disturbs e lec t ron  t ranspor t  in the r e sp i r a to ry  chain, 
leads to a dec rease  in the content of  the reduced fo rms ,  whereas  its prolonged administrat ion,  which s t im-  
ulates synthes is ,  leads to an increase  in the content of the oxidized forms of the pyridine nueleotides.  

LITERATURE CITED 

1. B . P .  Golovin, Vopr.  Med. Khimii, No. 2, 182 (1966). 
2. V. Io Korkach,  Byull.  l~ksperim. Biol. i Med., No. 6, 38 (1971). 
3. V. Io Korkach, Byull.  l~ksperim. Biol .  i Med., No. 8, 44 (1971)o 
4. L . A .  Pushki~a, Some Features  Distinguishing the Energy Metabolism in the Rat Liver  during P r o -  

longed Administrat ion of Hydrocor t i sone ,  Author 's  Abst rac t  of Candidate 's  Disser ta t ion,  Moscow 
(1969). 

5. V . I .  Telepneva and N. Ao Cherkashina,  Vopr.  Med. Khimii,  No. 4 ,393 (1966). 
6. L . A .  Tsei t l in ,  Uspekhi Biol.  Khimii,  8, 249 (1967). 
7. M. Blecher  and A. White, J.  Biol. Chem.,  235, 282 {1960). 
8. K. Wo Cochran aid K. P.  du Bois,  Endocrinology, 5_.55, 10 (1954). 
9. A. Fiorentini  and E. Camoni,  Boll. S .c .  Ital. Biol. Sper . ,  4_~5,391 (1969). 

10. P .  Greengard and H. KaHnsky, Jo Biol. Chem.,  243, 4216 (1968). 
11. P .  Greengard ,  Go P.  Quinn, and M. A. Landrau,  Biochim. Biophys. Acta, 4_7,614 (1961). 
12. H. Grossfe ld ,  Science,  127, 148 (1958). 
13. I . W .  Huff and W. Ao Per lzweig ,  J.  Biol. Chem.,  167, 157 (1947). 
14. E.  Kirs ten ,  Ro Kirs ten ,  and G. Sharp, Pfl[~g. Arch.  ges. Phys io l . ,  316, 26 (1970). 
15. W. Eo Knox, Biochem.  J . ,  4._99, 686 (1951). 
16. K. Kowalewski and G. Bekesi ,  P r o c .  S . c .  Exp. Biol. (New York), 106,300 (1961). 
17. W. Werni tsch,  H. I. H[ibener, and S. Cloeren,  Hoppe-Seylers  Z. Physiol .  Chem.,  31__33, 12 (1958). 

1012 


