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AMINORASTIN -~ A NEW SOLUTION FOR PARENTERAL
. PROTEIN FEEDING

/Following is the translahion of an ariicle by
Senlor Sclentific Coworkar M. Ye, Depp and
Candidate of Blologicel Sclenses T, V, Znamen-
skaya entitled "Aminorasiin ~-+ Novyy Rastvor

Dlya Parenteral'nogo Belkvogo Plhaniya". (Eng-
lish version above) in Vestnik khilrurgili imeni

Ls . Aekotn dGeveld of Suogery inead I. %.
Guelavg), VoR. LEIIT, do. D, 23900, pages 64-67.7

From the Blood Substitutes Laboratory {Head -~ Profes-
sor L, G. Bogomolova) and the Surgical Clinic (Secientific
Director -- Professor A. N, Filatov) of Leningrad Order
of Labor Red Banner Institute of Blood Transfusion,

At the present time hydrolyzates of various proteins
are being used wldely in surgical practice for parenteral
protein feeding, The method of hydrclysis permits solutions
to be obtained from heterscgeneous proteins which do not pos-
sess antlgenlc and toxic properties and whilch are excellent-
ly assimilated when introduced into the organism.

In 1955 in the Iaboratory of Blocd Subsiitutes of
Lenlingrad Instltute of Blocd Transfusicn, a method of pre-
paring a hydrolyzste from proteln of plant origin was worked
out (T. V. Znamenskaya). Proteins of plants are full-value
proteins, 1, e,, contain in thelr composition all the essent-
1al amino aclds. Aminorastin solution, contalning amino
aclds, peptldes, glucose, and salts, was obtained from plant
protein via acidic hydrolysis, The total nitrogen content
in the solutilon amounts to 0,6-0,8%; the amino nitrogen con-
tent -- to 0.3~0,4%.

In 1ts chemical compositlon aminorastin is identical
with the soluvion previously proposed by Leningrad Blood
Transfusion Institute -- hydrolyzin (I. R, Petrov, L. G.
Bogomolova, Z. A, Chaplygina) and aminokrovin (Z. A. Chaply-
gina), The study of the amino acid composition of amlnorastin
by the method of distribution chromatography on paper has
shown that this solution contalns those same amino acids
which were found in hydrolyzates of protelns of animal origin
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~-- the hydrolyzin and aminokrovin solutions (Z., A. Chaply-
gina, T. V. Znamenskaya).

The experimental testing of the biological properties
of aminorastin hag shown that tThe sclution does not glve
rise to toxlc and antigenic reactlons., Our investigations
Have also shown that when aminorastin was administered for
a long tlme to rabbits in a guantity of 10 ml per kg of body
welght, no toxic or cumulative phenomena were detected in
them. No deviatlons from normal wers found in the histolo-
gical investigation of the organs of these rabbits (liver,
kidney, spiecen, and hear%). The assimilability of amino-
rastin was studied 1n experiments on dogs whlch were on a
protein-free diet, The administration cof the solution in-
travenously or subcubaneously created a positilve nitrogen
balance in the organism,

‘ The infuslon of aminorastin was performed in the
surglecal clinic of the Irstitute; 145 infusions to 53 pat-
lents were performed under our cbservation, a total quantity
of 80 liters. At the present time 250 liters of aminorastin
have been prepared in the blood substitutes laborator *y of
the Institute, which material is belng studied in various

clinics of the Sovieb Unlon,

The clinlcal observations had the object of elucidat-
Ing whether the solutlon possesses toxic and antlgenic pro-
pertiles, whether the nitrogen products of the cleaved plant
protein which are being adninisiered are assimilated and
whether the adinlnlstration of amlnoragstin with the object
of pawventeral protein feeding 1s possible, Our first ob-
servatlons have already show” that aminorastin 1s well en-
dured by patlents and does not induce complications either
in the presence of Intravenous; or in the presence of sub-
cutaneous admlalstration., The solutlon was adminlstered
In a ¢uantlity of from 200 to 900 ml and greater, most fre-
quentiy the doses being adminlstersd amounted to 500-T700 ml
(vable 1),

Mable 1
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Quantities of aminorastin used ia the clinic

] : . :
Quantity of %the 1,000

solution which D " -690 _ 3
was adminlster- 200-230 300v 90 | 500-69 700-900 grggter

ed (in ml)

Number o’
infusions . 37 20 Y 35 6
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tions from normal were succesSfully detected,

- To study the assimilability of aminorastin in patients
subjected to operative intervention, the nitrogen balance,
the amino nitrogeﬂ;baiahce, the content of urea iIn the urine
and of protein in the blood serum were studied in the post-
operative period. Twenty-three of these patients had re-
ceived an infuslon of aminorastin in a quantlty of 250-1,500
ml in the preoperative perlod as preparation for the operat-
ion. After the operation, aminorasiin was administered to 25
patients for three days with the object of parenteral feedlng.
No food was receilved by the patients in this time, The qguan-
tity of solutlon administered daily amounted to 500-900 ml,
which corresponded to 20-30 g of protein, In additlon, the
patients received vitamins, a sclution of glucose and physilo-
loglecal solution to a total volume of the administered liquid
of 2.5-3,0 liters. Aminorastin can be administered 1ln combina-
tion with various salt soclutions, with preserved blood and
serum,

According to the data obtained (Table 3), in all pat-
ients after operative intervention and the administration of
aminorastin, a negatlive balance of the total nitrogen and a
positive balance of the amino nitrogen were observed, The
guantity of nitrogen beling introduced with the solution was
always less than the quantlty of niltrogen being excreted with
the urine. The magnitude of the negatlve balance of the total
nitrogen fluctuated within 1imits of -0.5 -- -14,0 g per day,
on the average -- 8.6 g. The amino nltirogen balance amounted
to from £ 3.2 to £ 1.0 g per day.

We have compzred these data with the data obtalned 1n
a control group -- in six individuals who after analogous
operative interventions had receilved only salt solutlons and
a solution of glucose, The magnitude of the negative balance
of total nitrogen in the patients of the control group was
somewhat higher -- from -7.0 to +18.5 g of nitrogen per day
(on the average - 12.1 g). The amino nltrogen balance in all
patients of the control group, 1n contrast to the patients who
had recelved aminorastin, was negative (from -1.0 to -2.0 g of
amino nitrogen per day). . ‘

Thus, the administration of aminorastin to patients in
the postoperative period lowers the excretlon of total nitro-
gen and creates a positive balance of amino nitrogen in the
organism, which is evidence, apparvently, of assimilation of
the nitrogenous substances being administered.-

+t should be nobted that in all the patients examined by
us, nonidentlcal magnitudes of the negative nltrogen balance
were observed, In analyzing the data obtailned we have estab-
lished that thls was not associated with the age of the pat-
ients and did not depend on the guantlity of solution administer-
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Table 3

Nitrogen balance of the patients in the presence'of the
administration of aminorastin

Surname Age’ Average Average Average Average
of the |in arount of | amount of dally dally
patlent | Years | nitrogen nitrogen balance balance
exereted administ- | of total of amino
per day ered per nitrogen nltrogen
(i g) day (in g) (in g)
.. (in g)
GI‘-Va 55 1409 406 -1003 %200
Di"yev 30 1707 403 "l3ou' %1-2
Ba-ov 35 17.0 6.2 -12,1 /2.1
A-kin 43 19.8 3.2 -12.4 #£3.2
Lu~-ov 26 16.8 4,2 -12,7 A1.5
Va-yev 40 16,4 4,7 -11,7 #1.8
I-ov 38 16,4 3.0 -13.4 A1.1
S-ov 34 16.3 2,2 -14,0 #1.0
Kli-t 52 15.6 4.5 -11.5 41,9
Za-ov 4l 11.3 3.8 - 7.6 #1.6
Ku-ov 33 13.5 3.8 - 9.7 Al.4
Shu-ov Ly 12,0 5.3 - 6.7 2.1
So-yev b2 12,0 3.2 - 6.8 /2.1
I-yev 49 8.4 5.8 - 7.9 F2.2
GO'-OV 50 15’5 1‘!‘09 - 905 /105
Ru-yev 28 1706 503 - 902 ' %2-5
Sm=-ov 34 14,0 L.,6 - 7.2 #2.9
Si-ov 45 12,1 3.7 - 8.4 AL.T
Ko-in 57 12.8 4,5 - 8.3 #1.9
- Ku=-ov 39 144 4.6 - 9.8 #1.9
An-na 41 g,B 4.1 - 3.2 #1.8
St’na 1‘!’5 al 5.0 - 301 }!203
Che-va 61 7.9 7.4 - 0.5 A2.4
S1l-oy 53 3.2 2.2 - 1,0 £1.5
Pr-va 60 10,2 5.0 - 5,2 -
Average 13.8 L4 - 8.6 £2.0
|

/Continued on next page/
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/Table 3 continued from page 47

Change in the protein content in
the blcod serum

-Protein in the serum ’ Protein in the ssrum

before coperation after operation

¥ .05% | 7.05%
6.9% 7.05%
6.7 7.35%
7.05% 2‘32%

:"‘ . 6:_/;%

- 6.9%

- 6.7%
6.25% 6.5%
5.4% 5.0%
6.6%




ed either before the operation, or in the postoperative
period. The severity of the operative interventlon was ap-
- proximately identical in all patlents, no large losses of
"blecod were observed at the time of operation in any case.
The content of protein in the bleod serum in the patients
after the operation and the adminlstraticn of aminorastin
was almost the same as before the operation., We have also
noted that the vary best results were obtalned in exhausted
patients. Appzrently, the state of the patients and the in-
dividual peculiarities of the orgenism have primary slgnifi-
cance in the processes of mevabelism,

The followlng observastion can be presented as an ex-
ample of the assimllablility of aminorastin,

Patlent P, /Temale/ was admitted to the clinic on
account of Cdn"EP of the stomach wlth stenosis of the pylor-
us. In view of the fact that she could not eat at all and
was strongly emaciated, 1t was decided to prepare her for
operative intevvention by the parenteral administration of
anincrastin solution. In the ccurse of nine days before the
operatlion the patient wgs fed only parenterally with amino-
rastin in a cuan*‘ty of 750 ml dally in combination with
other so'wenus, In spite of the fact that the quantity of
nltrogen beling adninistered was combaratively small (around
5 g per day;, and that a weakiy negative nitrogen balance was
observed (on the average - bg of nitrogen per day), the
patient increased in waight by 500 g and endured the operat-~
ion excellently, It should bﬂ noted that this increment in
welght was not the result of g holding back of liquid in the
organism, since there was no edema in the patlent., After the
operatlion of subtotal resectlon of the stomach for the course
of five days the patient received the same parenteral feeding.
She was discharged on the QOth Cay in an excellent state. The
loss 1n welght after operatvive intervention amounted to 1.9 kg.

One can also Judge concerning the assimilation of
nitrogenous substances in the organism by the increase in the
coefficient which shows the raitio of the nitrogen of the urea
to the total nitrogen of the urine. In the case of assimilat-
ion of nitrogenous substances by the organism, this coeffic-
lent amounts to a value of 0.7-0,9; 1f the nitrogenous pro-
ducts being adnministered arve excreted from the organism, the
coefficient is lowered to 0,4-0,5, When amlnorastin was ad-~
ministered the coefficient amounted to a magnitude of 0,76~
0.84 in almost all 25 patients, In the patients of the con-
trol group, who had not received the solution after the operat-
ion, lower values of 1t were cbserved (0.4-0.5j.

In additlon to these investigations, we studied the
excretlon of amino aclds with the urine when aminorastin was
administrered, An insignificant quantity of nitrogen is
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ordinarily excreted by a human being in the form of amino
acids, These basically conslst of moncamino acids; the dl-
carboxylic amino acids ~- aspartic and glutamic amino acilds

-~ agie ordinarily encounterad in the form of traces:; the di-
amino acids are entirely absent. Nevertheless, aminorastin
contains all these three groups of amino acids and, if they
were not retalned in the organism, they could be determined

- 1f the urine after the administration of the solutlion. The
amino acid composition of the urdne was determined by the
method of distribution chwomatography on paper. The: investi-
gations were conductel ia four patients before the administra-
tlon of aminorastin, during 1ts sdninistration, and also one
and three days after the termination of its administration.
The results showed that 1n the presence of the administration
of aminorastin and upon the termlnation of 1ts administration,
the amino acids which are usuvally excreted by healtHy individ-
uals could be determined In the urine, Thé appearance of any
other amino acids, including the essenftial amino acids, was
not detected,

Thus, our observations on the use of aminorastin
under con@ltions of clinical practice have shown that the
adminlstratlion of this sclution is well endured by patients,
Aminorastin does not evoke toxic and antigenic reactions and
does not exert any influence on the coagulating system of the
blood., 'The administratlon of aminorastin to patlents in the
postoperative perlod lowers the magnitude of the negative
nitrogen balance in comparison with s group of patlents who
had nos received the solutlcn, which 1ls apparently evidence
of the assimilation of the nitrogenous substances belng ad-~
ninistered by tne orgasnism,  After the administration of
aminorastin, the appesarance of the awmlno acids which have im-
portant physloclegical significance is not observed in the
urine,

In taklng account of the results of our observations,
we consider 1t possible to recommend aminorastin for the
parenteral feeding of surgleal patlents along with other pro-
tein hydrolyzztes,
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