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A N A B O L I C  E F F E C T I V E N E S S  OF N I T R O G E N  P R E P A R A T I O N S  

F O R  P A R E N T E R A L  F E E D I N G  IN T O X I C  H E P A T I T I S  
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Assimilat ion of the ni trogen prepara t ions  mor iamine  S-2 and improved casein  hydrolysa te  
when given pa ren te ra ! ly  to 100 albino ra t s  was studied. Both healthy animals and animals 
with toxic hepati t is  induced by CC14 were  used. Adminis t ra t ion of the ni trogen prepara t ions  
to healthy animals conver ted  the negative ni trogen balance to posit ive and r e s t o r e d  the nor-  
mal content of amino ni trogen in the blood and t i ssues  when dis turbed as a resu l t  of prote in  
deprivation.  In toxic hepati t is  the ra te  of ass imi la t ion  of the prepara t ions  was considerably 
reduced.  P a r e n t e r a l  feeding for  eight days did not conver t  the negative ni trogen balance 
into posi t ive and did not abolish the hypoproteinemia,  although it r e s t o r ed  the normal  amino- 
ni t rogen concentra t ion in the blood and t i ssues .  KEY WORDS: pa ren te ra l  feeding; protein 
hydrolysa tes ;  amino acid mixtures;  ass imilabi l i ty  of adminis tered  nitrogen; toxic hepatit is .  

P a r e n t e r a l  feeding in cl inical  p rac t ice  is used in the t r ea tmen t  of patients with considerable  dis turbances 
of t i ssue metabol ism due to d is turbances  of the functions of the nervous and endocrine sys tems ,  pancreas ,  
l iver ,  and so on [1, 5, 6]. The wr i t e r s  have shown both exper imenta l ly  and clinically that dis turbances of func- 
t ion of the endocrine par t  of the pancreas  and of the thyroid gland considerably l imit  the assimilabi l i ty  of 
pa ren te ra l ly  adminis te red  ni trogen prepara t ions  [3, 4]. 

The object of this investigation was to study the ro le  of the initial state of l iver  function in the ass imi la -  
bil i ty of pa ren te ra l ly  adminis te red  nitrogen prepara t ions .  

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 100 albino ra ts  of both s ex es  weighing 180-250 g, some of which were  
healthy,  whereas  the r e s t  had parenchymatous  hepati t is .  Toxic hepat i t is  was induced by three  subcutaneous 
injections of a 50% oily solution of CC14 in a dose of 0.5 ml /100  g body weight in the course  of one week. The 
p re sence  of hepati t is  was conf i rmed histological ly.  The animals as a whole were  divided into eight groups; 
the ra ts  of six groups were  kept throughout the exper imenta l  per iod on a synthetic p ro te in - f r ee  diet [2], and 
those of the o ther  two groups on the ord inary  animal house diet. Daily for  8 days the p ro te in -depr ived  r a t s  
rece ived  subcutaneous injections of physiological  saline and of nitrogen prepara t ions :  mor iamine  S-2 (Japan) 
and  improved casein  hydrolysa te  (USSR) [7] in a dose of 0.3 g conventional p ro te in /100  g body weight. Glu- 
cose solution (0.5 ml of a 40% solut ion/100 g body weight) was injected at the same t ime. The volume of fluid 
injected was equivalent to 7 m l / 1 0 0  g body weight. Per iodica l ly  the ni trogen balance of the animals and the 
excre t ion  of amino ni t rogen in the i r  urine were  determined.  At the end of the exper imenta l  per iod (8 days) ani- 
mals  of all groups were  decapitated and the concentra t ions  of amino nitrogen and total prote in  were  de termined 
in the i r  blood and the concentra t ion of amino nitrogen in the t i ssues  (muscle, hear t ,  l iver) .  Total nitrogen in 
the urine and feces  was de te rmined  by the micro-Kje ldahl  method and amino nitrogen by the ninhydrin method 
[8]. The nitrogen balance was judged f rom the di f ference between the ni t rogen adminis tered  and excre ted  in 
the urine and feces .  

Exper imenta l  Department ,  L 'vov Research  Institute of Hematology and Blood Transfusion.  (Presented 
by Academician of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Trans la ted  f rom Byulleten, 
t~ksperimental 'noi  Biologii i Meditsiny, Vol. 86, No. 8, pp. 176-179, August, 1978. Original a r t ic le  submitted 
August 1, 1977. 
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Fig.  1. Dynamics  of ni t rogen ba lance  in heal thy albino 
r a t s  and in r a t s  with toxic hepat i t i s  during p ro te in  dep r i -  
vat ion t r ea t ed  by p a r e n t e r a l  feeding. A) Healthy,  B) 
hepat i t i s .  1) Physiologica l  sal ine;  2) m o r i a m i n e  8-2; 3) 
improved  case in  hyd ro ly sa t e .  Init.) Init ial  s ta te  be fo re  
p a r e n t e r a l  feeding. Absc i ssa ,  durat ion of p a r e n t e r a l  
feeding (in days); ordinate ,  ni t rogen ba lance  (in m g / 1 0 0  
g body weight). 

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

In heal thy ra t s  p ro te in  depr ivat ion was accompanied  by a negat ive ni t rogen balance,  the depth of which 
was a lmos t  identical  throughout the expe r imen ta l  per iod (Fig. 1A). Adminis t ra t ion  of m o r i a m i n e  S-2 and im-  
p roved  case in  hydro lysa t e  to the healthy r a t s  rece iv ing  a p r o t e i n - f r e e  diet led to convers ion  of the negat ive 
n i t rogen ba lance  to pos i t ive  a f t e r  the f i r s t  day. In p ro t e in -dep r ived  r a t s  with toxic hepat i t i s  the negative n i t ro -  
gen ba lance  was m o r e  m a r k e d  than in the heal thy an imals  (Fig. 1B)o 

During admin i s t r a t ion  of m o r i a m i n e  S-2 to r a t s  with toxic hepat i t i s  the ni t rogen ba lance  r ema ined  nega-  
t ive,  although it improved  a lit t le on the fifth day. Improved  case in  hydro lysa te  conver ted  the negat ive n i t ro-  
gen ba lance  to pos i t ive  for  a shor t  t ime  between the fourth and sixth days.  

P ro te in  depr iva t ion  of heal thy ra t s  for  eight days did not cause  the level  of the i r  to ta l  blood p ro te in  to 
fal l  below its value in an imals  on an o rd ina ry  diet (7.20 • 0.28 and 7.38 • 0.07% respec t ive ly) .  Adminis t ra t ion  
of the ni t rogen p r epa ra t i ons  to heal thy p ro t e in -dep r ived  ra t s  had no signif icant  effect  on the total  p ro te in  con- 
cen t ra t ion  (7.30 :e 0.08% for  m o r i a m i n e  S-2, 7.00 • 0.10% for  improved  case in  hydro lysa te ) .  Toxic hepat i t i s  in 
r a t s  on an o rd ina ry  diet was  accompanied  by a significant  d e c r e a s e  in the blood pro te in  concent ra t ion  (6.73 + 
0.15%), which was g r e a t e r  in the case  of p ro te in  depr iva t ion  (6.14 • 0.23%). 

Adminis t ra t ion  of ni t rogen p r epa ra t i ons  did not r a i s e  the total  blood pro te in  level  in r a t s  with toxic hepa-  
t i t is  (5.90 • 0.33 for  mor i amine  S-2, 6.33 • 0.28% for  case in  hydro lysa te ) .  

In heal thy an imals  rece iv ing  an o rd inary  diet, the quantity of amino ni t rogen excre ted  daily with the urine 
(2.30 • 0.35 mg) was a lit t le l ess  than that exc re ted  by the r a t s  with toxic hepat i t is  (2.95 • 0.20 mg), although 
this d i f fe rence  is not s ta t i s t i ca l ly  significant .  During p ro te in  depr iva t ion  the quantity of amino ni t rogen ex-  
c re t ed  by the heal thy r a t s  (3.10 • 0.96) and by the r a t s  with toxic hepat i t i s  (3.45 + 0.44 mg) was a lmos t  the 
s a m e  and somewhat  h igher  than the amount  exc re t ed  on an o rd ina ry  diet. 

After  admin i s t r a t ion  of mor i amine  S-2 and case in  hydro lysa te  for  eight days the excre t ion  of amino ni t ro-  
gen with the urine was i nc rea sed  in all  g roups  of an imals .  A d i f fe rence  was found in the excre t ion  of amino 
ni t rogen depending on the s ta te  of the l iver  function and the quality of the ni t rogen p repa ra t ions  used for  p a r e n -  
t e r a l  feeding. The healthy ra t s  exc re ted  3% of the amino acids admin i s t e r ed  with m o r i a m i n e  S-2 and 5.3% of 
those admin i s t e r ed  with case in  hydro lysa t e ,  whe rea s  the r a t s  with toxic hepat i t i s  exc re ted  5.2~c and 10.0% 
respec t ive ly .  
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TABLE ! ~. Effect  of :Parenteral  Feeding o n  Amino-Nitrogen.Concentra t i0n (in mg%) in 
T i ssues  o f  Healthy Rats and Rats with Toxic Hepati t is  (M • m) 

tN~ ~ ' . . . .  I Group of animals irat s ] Blood Muscle r ,Heart Liver 
,rT . .  

29 3,62~-0,12 16 ;20=0,94  16 ,18~0,52  19,51=0.79 

I0 6.82~0;65" 16,93=1,24 25,00-----1,06" 21,92~- 1,62 

9 9 08=I,08 * 35,52=3,62* 34,16-----3,86" 24.59-----2.18" 

9 8,97~0,82" 31,63~-4.53 * 32,97=3,63* 33,28=3,37* 

5 2,56"~ 0,39-~" 15,33~ 1,83t" 19,18--0,97 T 24,40=2.59 
Healey receiving casein 

hydrolysate : 5 2,2I-----0,267 18.t0~3.801" 23,14=4,77 23.46=3.12 
Rats with hepatitis receiving 

mo~.amine S-2 19 2,76~0,691" 11,29~-0.76+ 17,13--1,23 t 18,91= 1,00T 
Rats with hel~.titis recelvin~ 

casein hydiolysat~ ~ ,14 3,58=0,55 ~" i4,98= 1,43~" 21,86--2,43 T 27,18=3,54" 

Legend. *) P < 0.05 fo r  compar i son  of all  groups  with group 1; t )  P < 0.05 fo r  com-  
Par i son  of group 3 with g roups  5 and 6 and of group 4 with groups  7 and 8. Animals o f  
groups  3-8 rece ived  a p ro t e in - f r ee  diet  throughput the exper imenta l  per iod.  

Healthy, ordinary, diet 
Rats with hepatifis, ordinary 

diet 
Healthy. receiving physio- 

logical saline 
Rat~ ~ith hepatitis receiving 

physiological saline " 
Healthy:. ~. receiving mor/arrdne 

The blood amino ni t rogen in the ra t s  with toxic hepati t is  receiving an ord inary  diet  was a lmost  twice as  
high as that in heal thy animals  (Table  1). The blood amino-n i t rogen  concentra t ion was s~n i f ican t ly  increased  
in both healthy animals  and ra t s  with toxic hepat i t is  on a prote: ln-free diet.  

Both in the healthy ra t s  and in the ra t s  with toxic hepati t is  adminis t ra t ion  of nitrogen p repara t ions  r e -  
s to red  the normal  blood am!no-n i t rogen  level  when increased  as a resu l t  of  prote in  deprivation.  

In ra t s  with toxic hepat i t is  on an ord inary  diet  the amino-n i t rogen  concentra t ion was increased  only in the 
h e a r t  muscle .  P ro te in  deprivat ion was accompanied by an increase  in the amino nitrogen concentra t ion in all 
the t i s sues  studied both in heal thy ra t s  and in ra t s  with toxic hepati t is .  Adminis t ra t ion of mor iamine  S-2 and 
case in  hydro lysa te  both to healthy r a t s  and to ra t s  with toxic hepat i t is  lowered the amino-n i t rogen  concent ra -  
t ion in the skeletal  and hea r t  musc les  ff r a i sed  through pro te in  deprivation.  The amino-n i t rogen  level in the 
l iver  was significantly lowered in ra t s  with toxic hepat i t is  0nly by adminis t ra t ion  of mor iamine  S-2. 

P a r e n t e r a l  feeding in heal thy animals  is thus accompanied by a posi t ive ni trogen balance and by normal i -  
zation of the amino-n i t rogen  concentra t ions  in the blood and t i ssues .  In ra t s  with toxic hepat i t is  prote in  depr i -  
vation led to a s eve re  negative ni t rogen balance and marked  hypoprote inemia .  

P a r e n t e r a l  ni t rogen feeding improved the state of the ni trogen balance only a little, but did not conver t  it 
to posit ive; i t  r e s t o r e d  the normal  amino-n i t rogen  concentra t ion in the blood and t i ssues  but did not ra i se  the 
blood p ro te in  concentra t ion if lowered by toxic hepati t is .  

Consequently,  the ass imi labi l i ty  of ni t rogen p repara t ions  admin is te red  pa ren te ra l ly  largely depends on 
the initial s tate  of the l iver  function. 

These findings s e rved  as the bas is  fo r  cl inical  t r i a l s  of pa ren te ra l  feeding together  with physiological  
metabolic regula tors  (insulin, neuraboli le ,  v i tamins  of the B group, v i tamin C) with the aim of increasing the 
anabolic eff icacy of ni t rogen prepara t ions  in d is turbances  of l iver  function. 
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