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Daily injections of hydrocor t i sone  acetate (5 rag//100 g body weight) into albino ra ts  for 14 
days lead to an increase  in the RNA content of the l iver  mitochondria  and a decrease  in the 
RNA content in the mitochondria  of the spleen and skeletal muscles ,  accompanied by an in- 
c reased  blood glucose concentrat ion.  If combined injections of the hormone and yeast  RNA 
(5 rag/100 g body weight) are  given, the deviations of these indices from the normal are  less 
marked.  

The effect of exogenous glucocort icoid  hormones  on mitochondrial  RNAs has received little study. 

The object of the present  investigation was to determine the effect of prolonged injections of hydro-  
cor t i sone alone and combined injections of hydrocor t isone and sodium ribonucleate on the mitochondrial  
RNA content in organs with different physiological functions. Effects of exogenous RNA observed previously 
were taken into account [1-6, 9]. 

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

Exper iments  were ca r r i ed  out on adult albino ra ts .  The animals of group 1 (control) received in- 
ject ions of 0.9% NaC1 solution, those of group 2 received a solution of yeast  RNA (Sigma) made up with 
NaOH to pH 7.3 in a dose of 5 mg RNA/100 g body weight, group 3 rece ived  hydrocor t i sone acetate (Richter) 
in a dose of 5 rag/100 g body weight, and group 4 received hydrocor t i sone  acetate and RNA in the same 
doses. All the prepara t ions  were injected intraperi toneal ly in a volume of 0.2 mI daily for 14 days. The 
animals  were decapitated 24 h af ter  the last injection. All subsequent procedures  for the isolation of the 
mitochondrial  f ract ion of the cells were ca r r i ed  out at 0-4~ Mitochondria were obtained f rom the liver, 
spleen, and skeletal muscles  by the method of O 'Br ien  and Kalf [10]. Minced t i ssues  of the organs were 
homogenized in a glass  homogenizer  with teflon pestle in 0.34 M sucrose  solution containing 0.002 mole 
tr is-HC1 buffer, pH 7.4. The homogenates were  centrifuged for 15 rain at 3000 rpm to remove nuclei and 
cell f ragments .  The supernatant was centrifuged on a TsVR-1 centrifuge for 10 rain at 7000 rpm to sedi-  
ment the mitochondria.  The mitochondria  were resuspended in sucrose  buffer by means  of the homogenizer  
and centrifuged for 10 rain at 5000 rpm. This procedure,  with washing of the mitochondria  in sucrose  
buffer, was repeated 5 t imes.  The puri ty of the mitochondria  was ver i f ied in the JEM-7 electron m i c r o -  
scope: they were free f rom m i c r o s o m e s  and lysosomes.  The mitochondria  contained no adsorbed cy to-  
plasmic RNAs as impurities, for t rea tment  with r ibonuclease had no quantitative effect on the content of 
mitochondrial  RNAs. The RNA content in the mitochondria  was determined with a type SF-4A spec t ro -  
photometer  [7], and the blood glucose concentrat ion with orthotoluidine reagent  [8]. 
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TABLE 1. Effect of Repeated Injections of Hydrocor t isone and 
Sodium Ribonucleate on RNA Content (in# g/rag protein) in Mito-  
chondria of Organs of Intact Albino Rats (M * m; n = 17) 

Organ 

Liver 

Spleen 

Musc Ies 

Co ntrol 

6,45-+ 0,26 

23,4_+ 0,647 

8,3---0,214 

Sodium ri- 
bonuc lea te 

6,54----. 0,246 
P>0,5 

22,5--+ 0,885 
P> 0.5 

8,21+-0,194 
P>O,5 

Hydrocortiso ue 
Hydrocor- ~nd sodium ri- 
tiso ne [bo nuc lea te  

l l ,51+-0,787 
P<O,O01 

18,5--- 0,922 
P<0,001 

7,08+-- 0,252 
P <O,O01 

8,7-+-0,24 
P~O,OOl 

Pt=0,002 
20,8=0,868 

P=0,02 
Pl =0,08 

7,94___O,258 
P=0,32 

Pi=0,03 

Note: P re la tes  to compar ison of groups 2, 3, and 4 with group 1; 
PI to the compar ison of group 4 with group 3. 

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

Daily injections of hydrocor t i sone  for 2 weeks into albino ra t s  caused an increase  in the blood glucose 
concentrat ion by 34.7% over the normal  level (78.1 mg %), an increase  in the RNA content in the l iver mi to -  
chondria by 78.4%, and a decrease  in the RNA content in the splenic mitochondria  by 21% and in the muscle  
mitoehondria by 14.6% (Table i). In animals receiving combined injections of hydrocortisone with RNA the 
difference between these indices and their normal values was less marked. It was 8% for glucose and34.9, 
11.2, and 4.3% respectively for mitochondrial RNAs of the liver, spleen, and muscles. 

The results of these experiments show that repeated and prolonged injections of hydrocortisone into 
animals cause different changes in the content of mitochondrial RNAs in different organs. The RNA content 
was reduced in the mitochondria of the spleen and muscles, although these organs differ in the levels of their 
protein-synthesizing and mitotic activities. In this case, the lympholytic and catabolic actions of the 
glucocorticoid hormone were evidently reflected in these findings. In the liver, an organ with intensive 
protein synthesis, the content of mitochondrial RNAs was increased. The sharp increase in the RNA/protein 
ratio together with disturbances in the structure of isolated rnitochondria observed in the electron micro- 
scope could indicate abnormalities in the ratio between the biopolymers of these organelles. Changes in 
the mitochondria of the organs studied are significant if it is remembered that, as the authors have shown, 
an increase in the weight of the liver and a decrease in the weight of the spleen and muscles, especially the 
quadriceps femoris muscle, took place after repeated and prolonged injections of hydrocortisone. 

Exogenous RNA makes an important contribution to the normalization of RNA and, evidently, protein 
synthesis in the mitochondria of all three organs if the glucocorticoid hormone level in the body is excess- 
ively high. The positive effect of sodium ribonucleate has also been described in animals with experimental 
diabetes mellitus [4, 5], when the action of glucocorticoid hormones is not balanced by insulin because of 
the impaired function of the fl-cells of the pancreatic islets of Langerhans. 
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