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A NEW BLOCD SURSTITUTE DEVELOPED I THE U3SR

M. Popovskiy

¢ ¢ s
i B ’Eé\ therapautically effective method of blood transfusion has been widely
L applied in Boviet medical practice. Several institutes, hundreds of Jfolood
o trmsmg stations, end thousanus of special suvgeries throughout the wiole
g comtry are preparing snd conserving blood to 'transfuse it into wounded and
. gick patients. - In the public hemlth system of our country, .there ie & special
! . blood service, with wany thousends of physiciens serving it, as well s an
: - -aruy of donors who give thelr blood for this purpose., More tham 250,000 tzens-
fusions psr yedr are being cerried out in the Soviet Union, which is meny tizes
wore than in sxy other ccuniry in the world.

Howover, the use of denorsg' blood presenis & series of substantiel drev-
tacks, Tha dcemors' Dloud ie exzensive ond cemparatively unstable, snmd 14 trans-
portation to dt3tent places involves considerable difficulty. But the moot id-
portant difficulty {s the exiastence of four different groupings of human blcod.
Tramifusion to 8 patient of blood of & different type mey caufe complicatlons.

Besides, 1t is very difficuld, and sometimes cven imposcible , to determine &
v woundéd man’s blood grouping under battle conditions.

Tharefore, the idea of deviging & substitute Tor husan blood arose long
6go. For maay years, however, all attempte of thal sert proved to be umsuccess-
fyl. Various seline solutions, devised by the sclentists, could not be sub~
: stituted for blood. We know that blood is more than a liquid containing & cex-
' tain quantity of salts. It feesds the tissues of the body and must, therefore,
| contain euch putriticus cubstances ss sugar and proteins. But the principal
: shorteoning of all projected substitutes in Burope sud the US was the fact that
! they did pot stimmlote the forwation of the patient's ovu blood, vhereas in
many cases, the possibility of forcing the sick organism to generate blood cor-
© pudcles would have eunsured his recovery, '
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Then. in 1942, ¥. G. Belen'kiy, Doctor of Biology and P1ofessor ne +helios-
cow Inetitute of ChemicaiTechrnology imeni D. I. Mendeleyev, began his regearch t0
develop & blood subetitute. Bhertly bercre that time, the scientist and his
colletgues hed been engeged im the purcult of a purely practical problem: they
123 been gsceling @ meder of increasing the quentity of blood obiained during
the #lsughter of cattle. Once, 2h hours before the alaughter, they pumped ont
ubout half of the total bloed from & cov. On slaughtering the cow, they romnd
that the [Jriginz\l;’ quantity of this cow's blood kud been entirely replenichad.
Belen*kiy w8 deeply interested in the process of vapid restoration of gsuch
large guentities of blood by animala. Evidently, be assumed, thore occur ia
the bedies of experimental animals which hed lost muck blood some subsiances
vitich stimulate the functions of blocd~forming organs. These substances --

the srientlst nomed thenm hemcactins, i.e., ectivetors (intennifiers) of blcod
formation -- wust he Becieted by organs of antmala that have hean pertielly dz-
rrived of their Bloed. Would the hemeoctine taken froa ons orgenlon increase
the activity of blood-forming orzans in anpther? The onsver could be found
only by experiment.

An aide brought scme rabhits into the laboratory; fro= theoe, part of the
%1cod had been previously removed. Some of the ra¥alcs wers injected with a
emall quantity of hewocactiveted cow's blood s or, more preclieely, they received
1ts 1iquid portion -- blood serum. Other spimals received no injections, Re-
sulte confirmed $h2 scientlnt's ooSumption. The enizals that had boza given
“he cowua restorcd theiv original guantity of ticod twlce es quickly as those |
that Fad not been submdtted to that procedure. Every time ¢these tests have been
repocted, they have invariably given the saxe results: <the soium increaged the .
activity of blood-ferming organs and considerably improved the stete of the
taniral's health,

Professor Belen'kly aade his discovery during 19%3. Thousends of wownded
soldiers neefied blood tranelfusiors. The blood was conveyed {0 the fighting front
from the distest rear, trapsported by wpecial cars end eirplenes. DBut the
donors' bluod merely replaced the blood lost by the sick snd vouwnded men, with-
out atimdeting the blood-generating processes in thedr bedics. Mospvhile, wmany
of thece men were suffering precisely from the 8luggish activity of their blnod-
Torming orgaas.

Belen'kiy had a miraculous remedy in his hands. A fev greame of hic serum
increased the btlood-forming sctivity of rabbits and dogs. How good it would - -
be to utilize thie remedy to aid wen! Howvever » animal blool camnot be trana-
fused into man; as & rule, it produces & devastating action in his organiem.

Why is human blood incompatible with animal blood?

It had long 8go been established thet plasmm, which composeg the principal
uzase of blood, is different for each kind of animal. These differences are even
obssr-red among representatives of the ceme species. The plasma of one animal

. becomes poigonous vhen injected in a certain quantity into another onimal, But

& this ig only one reasor sgainsi the usge of animal blood for transfusions. The
other reagon is the fact that when blood of differnet. groups 15 mixed,the blood
corpuscles egglutinate, precipitate, and telng ro longer able to Serve the or-
ganiom do not supply the tissues wit! oxygen. How cen one eliminate the results
of placma beierogencity waen injecting aniwal blood ints man? The scientist was :
dosply concerned with this que stion, ‘He wse firmly convinced of the possibility. ;
of discovering & miraculous substsnce that would substitute for human bleod ana :
at the scme time would serve as an inteasifier of the blood-forming process.
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The Soviet scicntisis faced an extremely difficult proslem: 4t .ag neces-
s2ry o Yreat the serum in such a vay that, while being removed of all properties
dengerous t0 man, 1t should not at the seme tine be deprived of its capacity of
increasing blood-forming activity in e patient’s body. All this demanded a great
deal of effert, energy, &wd devetion. Only after inpumerable tests did the in-
defatize’le recearcher nud-his acsistants finally echieve the desired result,

The day came whbern & routine conbrol test with dogs shoved that no harnful
conteyuences vere observed on the animals afier injection of egpeclally prepared
cov's gerunl. Further aumerous cortrnl tests conflrmed the fect that ths oh-
tain=d serum vas harmless to ary kind of enim2l. lNew, it vas necessary to tost
ite zction on wen. Eeolen'kiy decided to conduch this test or himzelf, In thsa
precence of uis collemgues, be injected intravenously 490G cublc centimeters of
the prepared serum into himself. The some quantlty of raw cow's blood injeched
into o mon would have inevitably %illed bdm. The now preperation produced no
harpful effect on the scientist.

To put this discovery Tully into the headz of Soviet medical uen, it wvas
necensary £irst to determine the curative properties which the serum would de-
vongtrate vhen administered to a patient, Profecsor D. A. Arapov, chief of the
Burgicel Clinic of the Institute imeni Bklifosovekiy, took on himself the task
of carrying out this seriocus test. His %ests were no less dering tkan thoge
coniucted by the discoverer himcelf. Arzpov had geined full conflderce in this
vrennration and trancfucsd it %o man of widely varying bleed groupiogs. in
capes8 of necessity, the serum wes transfused in huge quantities -- up to 3 or
even 4 litexrs st once.

The mosd beneficiel action of the serum wac demonstrated in cases of
burns, Oace, an clectrician vas brought to the clinic; slmost helf his skin
surfece had been hurned. The physicians were seriously concerned avout this
patient's 1ife. First of all, it was necessary to combat shock, ag well as to
alleviate the thickening of blood which slvays takes place after & burnm, Por-
merly, a saline solution, or the so-celled physiological solution, was usually
applied in such cases. DBut this solution does not contedin any protein, which
i Bo necessary for an organisa struggling for kis life., Belen'kiy's serum
contalne protein, hovever, and Professor Arepov, therefore, courageously
applied it. The patient recelved b liters of the new preparation. The state
of shock ended,and the blood was restcred to its normel thickness. It was
then posaible to begin treatment., After the Pirst flaps of skin had been
transplanted to the burnt surfuce , the patient received arother injection of
Belen'kiy's preparstion. The flaps began to heal and to be sasimilated quizkly.
In 3 months the patient left the clinic an mbsolutely healthy man.

- L great number of such masterly and daring trials with the serum have been
conducted by Professor Arapov and his colledgues. In addition to being in-
vestigated ‘at the Institue imeni Sklifomovskiy, this species nonspecific serum
hga been tested in the Central Traumatological and Orthopedic Institute, at the
Fogpital imeni S. P. Botkin, and in many other medicsi institutions of Lenin-
grad ;Bryansk, and Minsk, More than 10,000 transfusions of the animal serum
have been administersd by doctors to patients sulfering from various disturbances,
The ability of the sarum to raise blood pressure in the vessels and to increase
the activity of blood-forming orzans wade it an indispen.iatle tuerapeutic agent
ot the bedslde of every wounded men in need of blood. Belen'kiy's preparation
quickly heaied such a serious i1llness of children &s dyspepsia. Also. to men
who eould not take any food because of esophagus affection, it ccmpletely re-
placed a protein diet for the duration of & fsw weeks. In short » the species
nonspecitic serum discovered by Beleu'kiy proved to be a perfect substitute
for the Jiquid part of the blood, a medical preparation for vhich the surgeons
of all countries in the world have been waiting. Chesp, and at the same time
rossessing extremely valusble qualities, this preparation 1s now receiving
ever-groving application In the therapeutic practice of our medical institu-
tions. It is & remedy destined for mass use,
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. The 3iscovery of species nozepecific sorun 18 a remarkable victory of Joviet
blology, wiich follows the il catved by I, V. Michurin and I. P, Pevlov, For !

P Hhe diacovery and clinlesl Yeets of this ferum, the scientist-innovators pave !
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