
C H A N G E S  IN L I V E R  A N D  S K E L E T A L  M U S C L E  

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

R.  M. G l a n t s ,  E .  V. S k o v r o n s k a y a ,  
a n d  G.  P .  V o v k  

UDC 615.874.2 : 615.456.015. 
42:[612.35+612.74]o015.3 

The content of nucleic acids and of r ead i ly  ex t rac ted  prote in  in the l ive r  and skele ta l  muscle  
was invest igated in r a t s  with alloxan diabetes fed pa ren t e r a l l y  with var ious  prote in  digests .  
Adminis t ra t ion  of these sources  of ni t rogen was shown to act ivate  nucleic acid me tabo l i sm 
and thus to p romote  the r e s to ra t i on  of pro te in  metabol i sm.  
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The following principl  es governed the wr  i t e r s '  approach to the exper imenta l  analys is of pa ren te ra l  
feeding: 1) all  p r o c e s s e s  during pa ren t e r a l  feeding take place at the t i s sue  level ,  and the work  is thus best  
done on t i s sue  tes t  objects ;  2) the study of cer ta in  aspec ts  of this p r o b l e m  on specia l  biological  models ,  
s imi l a r  in thei r  pathogenests  to the functional d is turbances  ac tual ly  obse rved  in pat ients  rece iv ing  p a r e n -  
te ra l  feeding in hospital ,  is pa r t i cu l a r ly  in teres t ing [3]. The w r i t e r s  have shown that pa r en t e r a l  feeding 
with prote in  digests  improves  nucleic acid me tabo l i sm in the l i ve r  in exper imenta l  hepatit is  even though 
the ni t rogen balance of the an imals  st i l l  r e m a i n s  negative [1, 2]. 

In the p resen t  investigation the effect  of var ious  prote in  digests  p r e p a r e d  for pa ren te ra l  feeding on 
cer ta in  aspects  of l iver  and skele ta l  muscle  me tabo l i sm was studied af ter  in te r fe rence  with the function of 
the endocrine pa r t  of the pancreas .  

EXPERIMENTAL METHOD 

Alloxan diabetes was used as the experimental pathological model. Insufficiency of the insular sys- 
tem was induced by two subcutaneous injections of 5% alloxan solution (I0 rag/100 g body weight) at an in- 
terval of 5-7 days. On the 14th day after the first injection of alloxan, with the animals on a protein-free 
diet, subcutaneous injections of casein hydrolysate, a solution of Hydrolysin L-103, Aminozol, and the 
amino-acid mixture Moriamine S-2 were given for 8 days. The nitrogen sources were injected in a dose 
of 0.3 g conventional protein/100 g body weight. Rats with alloxan diabetes kept on a protein-free diet 
throughout the experimental period and intact animals kept under the ordinary conditions of the animal 
house were used as the controls. Each series consisted of 8-12 rats weighing 200-280 g. 

The concentrations of nucleic acids in all the rats were studied speetrophotometrieally [6]; for skel- 
etal muscle the coefficient of molar uptake of nucleic acids suggested by Silakova and Polishehuk [5] and 
the readily extracted protein [7] were determined for skeletal muscle. 

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

In r a t s  with alloxan diabetes (Table 1) the total  RNA concentra t ion was reduced,  espec ia l ly  in skele ta l  
muscle .  After  admin is t ra t ion  of casein  hydrolysate  the RNA content in the musc le  was unchanged, but in the 
l i ve r  it was signif icantly increased.  A solution of Hydrolysin  L-103 caused a sharp  inc rease  in the RNA 
content in the muscle  and l ive r  compared  not only with the control  but also with the intact an imals ,  Aml-  
nozol and Moriamine S-2 r e s t o r e d  the normal  RNA concentra t ion in the muscle  and l iver .  
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Determination of DNA showed a significant de- 
c rease  in its content in the l iver  in alloxan diabetes, in 
agreement  with data in the l i te ra ture  [4]. After admin- 
is t rat ion of casein  hydrolysate  the DNA concentrat ion 
in the l iver  fell even more ,  but in the muscle it was un- 
changed. Hydrolysin L-103 solution increased the DNA 
level in both muscle and l iver ,  but Aminozol and Mori- 
amine S-2 increased it in the l iver only. 

The content of readi ly  extracted t issue protein 
[n the ra t s  with alloxan diabetes was significantly r e -  
duced both in the l iver a~d muscle compared  with the 
intact control.  It was only slightly increased in the 
muscle and unchanged in the l iver as a resul t  of ad- 
ministrat ion of the digests.  

The protein digests,  when given to ra ts  with in- 
sufficiency of the insular sys tem,  al tered the rat io be- 
tween RNA and DNA in the l iver  and skeletal muscle,  
mainly on account of an increase  in the RNA content. 
Casein hydrolysate increased the RNA/DNA rat io in the 
l iver  to 2.8, whereas  in muscle this ra t io  was increased 
after  administrat ion of Aminozol and Moriamine S-2. 
The rat io between RNA, DNA, and protein also was al-  
tered,  especial ly  after administrat ion of Hydrolysin 
L-103, Aminozol,  and Moriamine S-2. The increase in 
the DNA concentrat ion in the l iver  of the ra ts  with al-  
Ioxan diabetes after  administrat ion of the digests was 
evidently due to the improvement  in regenera t ion of the 
l iver  cel ls ,  associa ted with enlargement of the nuclei. 

Administrat ion offprotein digests to animals with 
experimental  diabetes thus activates nucleic acid me-  
tabol ism and promotes  r e c o v e r y  of protein metabolism. 
Besides an improvement in t issue metabol ism in these 
animals ,  their  loss of body weight was reduced and in 
the case of Moriamine S-2 the weight of the ra ts  r e -  
mained unchanged. The effectiveness of parentera l  
feeding in this pathological condition was demonstrated 
by the increase  in the negative nitrogen balance (Hy- 
drolysin L-103 and casein hydrolysate) or its r eve r sa l  
to positive (Aminozol, Moriamine S-2). 
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