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Due to the increasing demand for large 
quantities of transfusion material for combating 
shock and hypoproteinsemia, and due to the high 
cost and other difficulties associated with the 
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Preparation of human plasma and serum for the 
Purpose, various other cheaper and more easily 
?rePared substitutes are being tried. One such 
Is Protein hydrolysates. Elman and Lischer 
U943) have shown that ' in fatal surgical 
I experimentally produced by repeated 
i&morrliage, immediate replacement with a solu- 
10n of hydrolysed protein containing amino- 
acjds and polypeptides exerted a definite thera- 
peutic effect as shown by prolongation of the 
survival time, and increase in the amount of 

?morrhage which could be sustained and a 

igher level of blood pressure as compared with 
? 

e controls in which dextrose alone was used or 
ln which there was no replacement'. When this 
Publication appeared, we were already engaged 
jn Preparing protein hydrolysates for bacterio- 
?peal purposes, we immediately intensified our 
ports and attempted to make a product suitable ?.r transfusion purposes. Success was achieved 
Vlt" a papain digest of meat. The present 
'?ttimunication gives a brief account of the 

j^ethod of preparation and the results obtained n 
experimental animals and in man. 

Method 

v. 
The method recommended by Krishnan and 

jy^ayanan (1941) for hydrolysing proteins for 
bacterial nutrition was used with certain modi- 
nations. The papain digestion of meat was 

conducted at 50?C. for 24 hours and the filtrate 
JUade suitable for intravenous injection by 
enioval of undigested proteins and meta-proteins 
ianaphjdactogens) by repeated heat coagulation.' 
s 

standardized final filtrate, glucose and 

c?diurn chloride were added to yield a mixture 
?ntaining 5 per cent protein hydrolysates, 5 

cff ?erit glucose and 0.85 per cent sodium 

in + ^e> and the mixture was finally sterilized 
transfusion bottles. 

Results 

an'S]? ^ar' different batches have been prepared 
in 1 

^ested on cats in a state of experimentally 
t 

^eed hemorrhagic shock according to the 

(-iQ^ique of Krishnan, Mukherjee and Dutta 

obt * 
' them the type ?f result 

'tained was exactly the same as shown in 

oft]'6 * (see P^a^e VI) ? which is. a photograph 
on kymograph picture. It will be seen that, 

lri- 
transfusion with the protein hydrolysate 

J)r Ure, there was no reaction (fall of blood 

blrwiUre or respiratory distress), the rise in 

an 1 
Pressure was steady though not very high, 

Per^ qVas we^ maintained for 3 hours?-the 

qua^f of the experiment. The report on the 

Sta l Procluct by the Biochemical 

an ̂ ^rdization Laboratories (Dr. B. Mukherjee 
the "^T" Dutta, who very kindly conducted 
for t?a^ experiments for us) is that it is safe 

^ 
transfusion and that its value in the treat- 

betv s^10Ck w0UW probably come midway 
rec 

that of serum and glucose saline. On 

terpjVln& this report the product was adminis- 0 to advanced inanition cases and the results 

were very satisfactory. So far, 106* cases have 
been treated, and the beneficial effects noted have 
led us to present the results in a separate com- 
munication (Krishnan, Narayanan and Sankaran, 
1944)'. In this article the results obtained in 
the laboratory animals are alone discussed. 

Discussion 

The results recorded above show that hydro- 
lysed proteins can safely be administered to cats 
(40 to 80 c.cm.) without any adverse reaction. 
The results however give this product a place 
lower than serum or plasma and higher than 
glucose. saline in the treatment of shock. The 
reasons for this probably are two. Firstly, the 
amino-acids and peptides contained in the 
mixture take time to be converted into serum 

proteins. Elman and Weiner (1939) have 
pointed out that usually 3 to 6 hours elapse 
before an appreciable rise in the serum-protein 
level can be noted. The few tests conducted on 
the protein level of the sera of cats before and 
after transfusion in our experiments also confirm 
these findings. We are therefore led to presume 
that the immediate benefit from this transfusion 
is due chiefly to the glucose saline administered 
rather than to the protein hydrolysate present. 
The real benefit arising out of the increase in 
serum proteins which invariably follows the 
administration of protein hydrolysate takes time 
(a few hours) to appear. When this happens, 
the temporary benefit conferred by glucose saline 
in the product is continued and maintained for 
a longer period, due to the hydrolysates produc- 
ing a rise in serum proteins. This fact may have 

to be considered in the selection ol cases lor this 

therapy. All cases of traumatic shock may not 

equally benefit by this treatment. While the 

less urgent cases may benefit by it as much as 

with serum, the more urgent cases may not show 
the same degree of improvement. 

Secondly, the amino-acid mixture cannot be 
given too rapidly or in too large quantities. 
The experience with our product so far shows 

that administration at a rate over 4 c.crn. per 

minute may not be well tolerated, and that it 

may not be advisable to give more than a pint 
of our product at a time to man. Serum, on the 
other hand, has been administered in much larger 
quantities and in shorter periods in certain 

types of emergencies without any ill effects. 

Conclusion 

While our product has a definite value in the 

treatment of chronic hypoproteinsemic conditions 
such as' starvation, it is not superior to serum or 
plasma in the treatment of traumatic shock. 

Unless it is further reinforced with suitable 

colloids to bring the blood pressure raising 
quality to the level of serum, it can occupy only 
a second place in the treatment of acute 

traumatic shock. Experiments are in progress 
to prepare a product which will not only be 

(Concluded= on next page) 

*The number of cases treated is now much greater. 
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cheap and easy to make but will also be as good 
as serum with regard to its osmotic properties. 
Should these experiments prove successful then 
the cost of treatment of traumatic shock with 
such a product will be only a fraction of that 

by whole blood, plasma or serum. 
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