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A problem which is important both theoretically and practically is to increase the effectiveness of parenteral 
protein nutrition of patients suffering from surgical trauma. Numerous investigators [8, 11, 14, 17 and others] have 
attempted, without success, to achieve nitrogen balance during the post-operational period by increasing the caloric 
value and the nitrogen content of the food. There are a number of difficulties associated with increasing the nitrogen 
content of the solutions used for parenteral feeding. In clinical practice, we are therefore compelled to find other 
methods of increasing the effectiveness of parenteral protein nutrition under conditions of surgical trauma. For this 
purpose we have used vitamin BI~. 

It has been shown that vitamin B12 increases animal growth, but it is still not clear what brings about this favor- 
able effect. Some workers consider that vitamin Blz plays some part in the synthesis of proteins and of the nucleic 
acids. Charkey and co-workers [6] have shown that in chicks, vitamin Blz reduces the concentration of amino acids 
which are used in the formation of the proteins of various tissues. On the other hand, Meites [13], Rupp and others 
[15, 16] have produce d evidence that the increased growth of animals fed with unrestricted amounts of food to which 
vitamin Blz has been added is a result of their increased appetite, and is not due to any change in the utilization or 
metabolism of the food. Certain authors [5, 7, 12] have shown that vitamin Blz influences protein metabolism only 
indirectly, by increasing carbohydrate and fat metabolism. 

We have set ourselves the problem of studying experimentally, under conditions of surgical trauma, the action 
of vitamin Blz in increasing the assimilation of intravenously injected nitrogenous substances. 

M E T H O D  
The experiments were carried out on dogs on which a partial resection of the gastric fundus had been per - 

formed. Before operation, the animals were kept for 7-9 days on a protein-free diet, in order to bring the protein 
metabolism to a certain definite level. During this period, each dog received daily 150, g of sugar, 50 g of plum oil, 
145 g of starch, vitamins A, Bl, ~ ,  C, D, and nicotinic acid, 1 g of brewers' yeast, and 5 g of a saline mixture, con- 
taining all the necessary cations and anions. From the first day after operation onwards, and for the next '/-13 day~, 
the animals were maintained almost exclusively by parenteral feeding with a protein hydrolysate prepared by the 
Central Order of Lenin Institute of Hematology and Blood Transfusion, to which 120 ml of a 40% solution of glucose 
containing vitamins B 1 and C had been added directly before administration. Each dog received daily 400-500 ml of 
the hydrolysate, which corresponded to 0.2-0.3 g of nitrogen (1.25-1.80 g protein) per kg weight. During this period, 
each dog received by mouth nothing but 100 g of glucose, water, and vitamins A, Bt, B~, C, D, and nicotinic acid; 
this diet ensured the necessary minimal supply of vitamins, and the constancy of the calorie intake. At the end of 
the period of parenteral protein nutrition, the animals were once more put back on a protein-free diet. Unoper- 
ated animals kept under the same conditions were used as controls. Altogether, we performed 13 experiments on 13 

dogs. 

In each experiment we studied protein metabolism in terms of the following quantities: nitrogen balance, the 
nitrogen fractions (nitrogen of urea, ammonium, and amino acids) of the daily urine, and the changes in the con- 
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centration and total of circulating serum proteins, the volume of the circulating plasma, the hemoglobin index, and 
the weight of the animals. The total nitrogen in the urine was determined by the micro-method of Kjeldahi and 
Conway, and the nitrogen present as urea and ammonium was determined by Krebs' method, by use of the enzyme 
urease; the concentration of serum proteins was determined by an immersion reflectometer, and the total circulating 
plasma was measured by Evans' dye method (dye T-18-24). 

RESULTS 
In the post-operational period, when the dogs received the protein hydrolysate parenterally, for 7 days we not 

only failed to attain a positive nitrogen balance, but could not even avoid a nitrogen loss, on average, of 2.6-3 g per 
day. In these experiments, the great increase in the total amount of nitrogen excreted with the urine should be noted; 
it was three times greater then the amount before operation (Fig. 1, see table, experiments Nos. 1 and 2). 

Dog Dog 
Nitrogen , Panther !Nitrogen ;~ Pirate 
injected, g ~ ~ M [ injected, g~ ~ / 

~ _ l l l l  ~Nitrogen ' "~" 
a 3 

balance,g i. t~] ~ J [b lance, g ~  | [  H I  

' "~ ~ Nitro en ~. " ;  "~j ~ ; ' ~ { " ; ; 3 ~ i ' ~  
exereted,~ . . . . . . . .  ~" ' " g J l ~ ~~" ~ ~:~ ':' ~ 

" - - .  I ;  . . . . . . . .  t ' v , ,  . . . .  $ 
Protein Intravenous ] Protein Intravenous 
depriva- injection | depriva- injection 

tion I tion 

Fig. I. Parenteral feedings of dogs, after operation, with hydrolysate. Abscissa- 
days of the experiment, ordinate-amount of nitrogen (in g). Lowermost col- 
umns-amount  of nitrogen (in g) excreted per 24 hours in the urine; uppermost 
black columns-amount of nitrogen given daily; middle columns, running down 
from the abscissa-negative nitrogen balance, columns running upwards-positive 
nitrogen balance (in g). Vertical lines separate the pre-operational period, the 
period of parenteral nutrition, and the subsequent period. 

In control animals, which were kept under the same conditions, but on which no operation was performed, 
from the first day of injection of the hydrolysate and until the last day, there was no nitrogen loss, and there might 
be even a small positive nitrogen balance (experiments Nos. 3 and 4, Fig. 2, dog Damka), Therefore, the increased 
excretion of nitrogen with the urine and the large negative nitrogen balance in the post-operational period, during 
which parenteral feeding with protein hydrolysate was carried out, are directly due to the specific influence of surgi- 
cal trauma on protein metabolism. 

To increase the effectiveness of the parenteral feeding with protein hydrolysate during the post-operational 
period, we gave each dog a daily intramuscular injection of 20/~g of vitamin BI~ for the whole period of parenteral 
feeding. Then, in contrast to the previous experiments the extent of the nitrogen balance was greatly reduced, equi- 
librium was nearly attained, and on some days there was a net gain of nitrogen (Fig. 3). On average, in these ani- 
mals, the nitrogen balance was only -0.5 + 0.02 g per day, instead of -2.6-8 g of nitrogen in dogs which had not re- 
ceived vitamin B12 (experiments Nos. 5-9). 

The dog Milka did not receive a vitamin Sl2 injection every day; on days when it was injected, the negative 
nitrogen balance was appreciably reduced, and thereby this balance over the period as a whole was also lowered 
(Fig. 4). 

These experiments demonstrate convincingly the positive role of vitamin Bl2 in increasing the assimilation of 
intravenously injected protein hydrolysate. 
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We have demonstrated the effectiveness of vitamin Bt~ only during the period of altered protein metabolism 
following surgical operation; in the control experiments (without operation) vitamin Bzz had caused no appreciable 
increase in the nitrogen balance. Therefore, vitamin Btz reduces disturbed protein metabolism, but under normaJ 
conditions it has no appreciable effect (experiments Nos. 3, 4, 10, and 11; see Fig. 2, dog Malysh). There are aIso 
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Fig. 2. Parenteral feeding of unoperated dogs. No food taken by mouth. Indications 
as in Fig. 1, except that the vertical line separates the period of protein starvation 
from the next in which feeding by mouth was stopped, and intravenous injection of 
hydrolysate started. 
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Fig. 3. The influence of vitamin B12 on nitrogen balance in dogs during parenteral 
feeding with hydrolysate. Indications as in Fig. 1. 

reports [15, 16] on the specific effect of vitamin Blz, particularly in reducing the nitrogen loss caused by thyrotoxin, 
though it doea not reduce the nitrogen loss induced by cortisone. 

We must now inquire into the mechanism of the increased assimilation of the protein hydrolysate under the 
influence of B n during the post-operational period. The first possibility is that vitamin Bzz eliminates the conditions 
which in the operated animals bring about a breakdown of the animals'own proteins. To test this hypothesis, we 
carried out experiments in which vitamin B~2 was injected after operation into dogs together with a physiological 
glucose solution, i. e. when there was no parenteral protein administration. The results showed that under these con- 
ditions, vitamin 1312 did not reduce the extent of the nitrogen balance (see table, experiments Nos. 12 and 13). 
Therefore, vitamin 1312 increases the uptake of injected protein hydrolysate given when protein metabolism is dis- 
turbed, but does not reduce the breakdown of tissue proteins. 
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A possible mechanism whereby the assimilation of the nitrogenous ingredients of the protein hydrolysate might 
be increased is through the action of B:2 in synthesizing methyl groups. 
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Fig. 4. Influence of vitamin Blz on the nitrogen 
balance in the dog Milka after operation, during 
parenteral nutrition with hydrolysate and the in- 
jection of vitamin B12 on certain days (not every 
day). Indications as in Fig. 1. 

SUMMARY 

Increased breakdown of tissue proteins was observed to follow an operation on the gastrointestinal tract. It was 
not eliminated by parenteral feeding with protein hydrolysates. A daily intramuscular injection of 20 g g of vitamin 
Bn into dogs, under these conditions, restored the nitrogen balance, and on some days there was a net gain of nitrogen 
assimilated. The increased effectiveness Of parenteral protein hydrolysate caused by vitamin B,z was connected with 
the increased assimilation of the protein ingredients administered, and not with any reduction of protein breakdown. 
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