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Experiments on rats with alloxan diabetes showed that administration of metabolic regulators 
(insulin, vitamin C, vitamins of the B group,' and nerobo[yl) increases the assimilabilityof casein 
hydrolysate, as shown by the positive nitrogen balance, maintenance of body weight, and increase 
in the dry residue of the tissues. The results provide further experimental verification of the 
need to create hydrolysates with vitamins and hormones in order to make parenteral feeding 
more effective. 
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Dis turbances  of me tabo l i sm,  including deficient  insulin production,  g rea t ly  l imits  the a s s imi lab i l i ty  of 
pa r en t e r a l l y  injected ni t rogeneous subs tances  [1-4]; the need has thus a r i s en  for  a combinat ion of ni trogenous 
p repa ra t ions  fo r  p a r e n t e r a l  feeding with metabol ic  r egu la to r s  [5, 6]. 

In the invest igat ion desc r ibed  below the role  of ho rmones  and v i tamins  in the ass imi lab i l i ty  of case in  
hydro lysa te  was studied in alloxan diabetes .  

EXPERIMENTAL METHOD 

Insulin def ic iency was induced in r a t s  (170-230 g) by two subcutaneous injections of 5% of alloxan so lu -  
tion in a dose of 15 rag/100 g body weight. Animals  with diabetes  of ave rage  sever i ty ,  as shown by a s table  
e levat ion of the blood suga r  level  to 150-200 mg %, were  chosen for  the exper iments .  F o r  8 days all the ra t s  
were  kept  on a p ro t e in - f r ee  diet and were  given subcutaneous injections of physiological  sal ine (7 ml /100 g 
body weight) with insulin (0.5 to 1.5 units depending on the level  of hyperg lycemia)  o r  without insulin, case in  
hydro lysa te  (0.3 g Conventional p ro te in /100  g body weight) with o r  without insulin, and also case in  hydrolysa te ,  
insulin, v i tamins  (C, 2 rag/100 g, B1, 0.1 mg/100  g, B6, 0.1 rag/100 g, B12 , 0.4 pg/100 g), and the anabolic s t e r -  
oid nerobolyl  (0.05 mg/100  g body weight) daily fo r  8 days.  Besides  the hydro lysa te ,  a solution of glucose (200 
rag/100 g) was injected as the source  of energy.  The volume of fluid injected pe r  100 g body weight was the 
s a m e  in all s e r i e s  of exper iments .  The ass imi lab i l i ty  of the case in  hydro lysa te  was judged f r o m  changes in 
the body weight, n i t rogen balance,  the u r e a  and crea t in ine  concentra t ions  in the blood, and the dry res idue  of 
the t i ssues .  

EXPERIMENTAL RESULTS 

In r a t s  with alloxan diabetes  under  conditions of p ro te in  depr iva t ion  the ni t rogen balance became  sharp ly  
negative,  e spec ia l ly  on the second day. Injection of insulin improved  this index somewhat:  It became  less  
negat ive and r ema ined  at  about the s a m e  level  throughout the expe r imen t s  (Table 1). 
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TABLE 1. Changes in Nitrogen Balance in Rats with Alloxan Diabetes during A d m i n i s t r a -  
tion of Insulin (M �9 m, n = 1 0  

Group of 
animals 

Alloxan diabetes 
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Alloxan diabetes + 
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Fig. 1. Effect  of hormones  and v i tamins  on ni t rogen ba lance  in r a t s  with al loxan 
diabetes .  Absc i s sa ,  t ime  of expe r imen t  (in days); ordinate,  ni t rogen balance (in 
mg/100 g body weight): a) injection of case in  hydro lysa te ;  b) inject ion of case in  
hydro lysa te  and insulin; c) injection of case in  hydro lysa te ,  insulin, nerobolyl ,  and 
vi tamins .  Indices of ni t rogen balance  differ ing by a s ta t i s t i ca l ly  s ignif icant  de-  
g ree  (P < 0.05) f r o m  the initial  values  a re  marked  by an as te r i sk .  

Injection of case in  hydro lysa te  improved  the ni t rogen balance in the ra t s  with al loxan diabetes  but did not 
make it pos i t ive  (Fig. 1). During the f i r s t  day inject ion of the hydrolysa te  inc reased  the ni t rogen balance,  but 
t he rea f t e r  it became  sharp ly  negative again, indicating t e m p o r a r y  re tent ion of ni t rogen in the body without its 
ass imi la t ion .  Af ter  inject ion of insulin together  with case in  hydro lysa te  the ni t rogen balance became  posi t ive 
a f t e r  1 day and did not become  negative again during the cour se  of the exper iment .  Insulin combined with v i t a -  
mins and nerobolyl  caused re tent ion of even m o r e  of the ni t rogen injected with the case in  hydro lysa te ,  with a 
resul t ing marked  inc rease  in the posi t ive  ni t rogen balance.  In this s e r i e s  of exper imen t s  (unlike the other) 
the body weight of the ra t s  did not fall  and s o m e t i m e s  it even exceeded the initial  weight a l i t t le.  

The d ry  res idue  of .the t i s sues ,  e spec ia l ly  the l iver ,  fel l  s ignif icantly in alloxan diabetes  a s soc ia ted  with 
pro te in  depr iva t ion  (26.7 • 0.81, compared  with 30.7 �9 0.65% in intact  animals) .  Injection of case in  hydro lysa te ,  
espec ia l ly  if combined with ho rmones  and v i tamins ,  i nc reased  the d ry  res idue  both of the l iver  and of the ske le -  
tal  muscle .  Casein hydro lysa te  s l ight ly r a i sed  the blood u rea  but i nc reased  the crea t in ine  concentra t ion (from 
0.88 ~= 0.1 to 1.43 • mg%). 

In alloxan diabetes  the ass imi lab i l i ty  Of p a r e n t e r a l l y  injected case in  hydro lysa te  is thus g rea t ly  disturbed.  
Physiological  s t imu la to r s  (vi tamins,  insulin, anabolic s te ro ids)  i nc r ea se  the a s s imi lab i l i ty  of the injected ni-  
t rogen  cons iderably ,  as shown by the posi t ive  ni t rogen balance,  maintenance  of the body weight, and the in- 
c r e a s e  in the dry  res idue  of the t i s sues .  
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