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The ut i l izat ion of inorganic  phosphate and the P / O  ra t io  a re  reduced  in the mi tochondr ia  of 
the r a t  b ra in  and l i ve r  3 h a f te r  a single injection of hydrocor t i sone ,  and the oxygen consump-  
tion and phosphate  ut i l izat ion in the bra in  t i s sue  a re  reduced  6 h a f te r  the injection. During 
prolonged admin i s t r a t ion  of the hormone,  these  p a r a m e t e r s  in the b ra in  mi tochondr ia  r e -  
main  unchanged, while in the l i ve r  the oxygen absorpt ion and phosphate  uti l izat ion,  the P/O 
ra t io ,  and the p ro te in  content a r e  all  reduced." 

Observa t ions  on the effect  of an inc reased  co r t i cos te ro id  concentra t ion in the body on oxidative p r o c -  
e s s e s  have been  made  chief ly  in connection with the l ive r  mi tochondr ia  [3, 4, 6]. The r e s u l t s  of these in- 
ves t igat ions  a r e  con t rad ic to ry  and they indicate that  the effect  of h o r m o n e s  m a y  depend on their  dose and 
the t imes  e laps ing  a f t e r  t he i r  adminis t ra t ion ,  and also on the init ial  functional s tate  of the an imals .  

In the inves t igat ion desc r ibed  below the effect  of hydrocor t i sone  on r e sp i r a t i on  and oxidative phos-  
phorylat ion in the b ra in  and l iver  mi tochondr ia  of r a t s  was studied in r e la t ion  to the t ime a f te r  admin i s t r a -  
t ion of the hormone  to the animal .  

EXPERIMENTAL METHOD 

Male Wis ta r  r a t s  weighing 170-200 g were  used. Hydrocor t i sone  aceta te  was injected in t r ape r i to -  
neal ly  in doses  of 1 and 5 m g / 100  g body weight. The mi tochondr ia  of the b ra in  and l ive r  were  isola ted and 
inves t iga ted  1, 3, and 6 h a f te r  injection of the hormone .  In a specia l  s e r i e s  of expe r imen t s  the hormone  
was injected dai ly for  7 days.  The mi tochondr ia  were  invest igated 3 h af ter  the l as t  injection. The tech-  
nique of i sola t ion and incubation of the mi tochondr ia  and of r eco rd ing  the p a r a m e t e r s  of oxidative phos-  
phoryla t ion was desc r ibed  p rev ious ly  [2]. 

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

The r e s u l t s  a r e  given in Table  1. No significant changes in the p a r a m e t e r s  studied were  found 1 h 
a f t e r  injection of the hormone .  After  3 h the oxygen consumption of the mi techondr ia  was unchanged but 
the ut i l izat ion of inorganic  phosphate was reduced.  The P / O  ra t io  was  r educed  by 14% in the b ra in  t i s sue  
and by 11% in the l iver  t i s sue  respec t ive ly .  The  intensi ty of r e s p i r a t i o n  in the bra in  t i s sue  6 h a f te r  in jec-  
tion of the hormone  (espec ia l ly  in the l a r g e r  dose) was slightly reduced  and the ut i l izat ion of inorganic 
phosphate by the mi tochondr ia  also was reduced.  These  p a r a m e t e r s  in the l iver  were  indist inguishable 
f rom no rma l  at this  t ime.  Dur ingpro longed  admin i s t r a t ion  (7 days) of the hormone  significant  d i f ferences  
were  found in i t s  act ion on the mi tochondr ia  of the bra in  and l iver .  As Table  1 shows, no changes were  
found in the mi tochondr ia  of the brain ,  whe reas  in the l iver  with both doses  of hydrocor t i sone  r e sp i r a t i on  
of the mi tochondr ia  was reduced ,  by 22 and 29~0 re spec t ive ly .  During prolonged admin is t ra t ion  of hydro-  
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cor t i sone  in a dose of 5 mg/100  g body weight, inhibition of r e s p i r a t o r y  act ivi ty  of the mi toehondr ia  was 
accompanied  by lower ing of the P / O  ra t io  (by 11%). In addition, both doses  of the hormone caused a dec rease  
in the prote in  concent ra t ion  in a suspension of mi tochondr ia  (by 17 and 27% respec t ive ly ) ,  indicating a pos-  
sible d i s tu rbance  of the synthes is  of mi tochondr ia l  pro te in  in the l iver .  These  findings a re  in a g r e e m e n t  
with o thers  in the l i t e r a tu r e  [3, 6] concerning the inhibition of r e s p i r a t i o n  and oxidative phosphorylat ion 
and a dec r ea se  in the pro te in  concentra t ion and in the number  of c r i s t a e  in the l iver  mi toehondr ia  af ter  
prolonged admin i s t r a t ion  of eo r t i eos t e ro ids .  

Repea ted  inject ions of glucoeort icoids  thus caused  cons iderable  d is turbances  in the s t ruc tu re ,  func- 
tion, and fo rma t ion  of the l i ve r  mitochondria .  Pro longed  admin is t ra t ionof  the hormone  did not cause  any 
such changes in the b ra in  t i ssue .  The absence  of changes during prolonged adminis t ra t ion  of hydrocor t i -  
sone and the i r  p r e s e n c e  a f t e r  a single injection have also been desc r ibed  in r e s p e c t  of the content of com-  
ponents of the K r e b s '  cycle  and of h igh-energy  phosphates  in r a t  b ra in  t i s sue  [1]. These  facts  m a y  be 
evidence of r ap id  r e c o v e r y  of the ene rgy  me tabo l i sm of the brain.  After  a single injection the ac t i on  of the 
hormone  on the p a r a m e t e r s  studied in the mi toehondr ia  of the bra in  and l iver  was exhibited at the s ame  
t imes  and was s i m i l a r  in c h a r a c t e r .  The mechan i sm of this action r e m a i n s  unknown. Af ter  injection of 
labeled eo r t i eos t e ro id s  into an imals  they penet ra te  a f t e r  a few minutes  into the t i s sue  of the bra in  and l iver  
and can be found in all  subce l lu la r  f rac t ions ,  including the mi tochondr ia  [5]. In the case  of thei r  d i rec t  ac-  
t ion on the r e s p i r a t o r y  chain of the mi tochondr ia ,  as when large doses  were  given in the expe r imen t s  in 
vi t ro ,  r ap id  changes  would be expected to take place in the function of these o rgane l les  in the expe r imen t s  
in vivo also.  However ,  s ince in the expe r imen t s  desc r ibed  above the hormone  gave a ma rked  effect  only 
3 h a f te r  its injection, i t  is not safe to a s sume  that  it ac ts  d i rec t ly  on the p r o c e s s e s  of oxidative phosphory-  
lation. This  p ro b l em  r e q u i r e s  fu r ther  invest igation.  
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