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A B BLCCD SURSTITUIE DEVELOPED IW THE U3SR

M. Popovskiy
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. ' ’fé{thenpwticnlly eflective method of blood transfusion has been widely

L applied in Boviet medical pructice, Several imstituies, hmdreds of folood

[l tmnmuag'f stations,end thonsanus of special suvgeries throughout the whole

H comiry ere preparing sad conserving blovd to ‘transfuse it into wounded and

: sick patients, - In the public health system of our country, there is & special

. . Vbloofl service, with weny thousends of physiciens serving it, as well as an

; - army of donors who give tieir Blood for this purpose., More than 250,000 trang-
fusions ysr yodr are Leing cerrisd out in the Soviet Union, which is neny tices
wHore tm in any other ccuniry in the world,

However, the use of donors' blood presents & serlies of substantiel drav-
hacks, The domors' bloud 46 exyensive ond comparatively unstabls, snd 1ts trang -
portation to dfatent pleaces Involves comsiderabls difficulty. DBut the most im~
portant aifficulty is the exiatence of four different groupings of human blcsd.
Transfusion to & patient of blood of & different type wmay cauce complications. ;

Bagides, it is very difficult, and sowetlmes uven impossible, to determine & f
v woundeéd man’s blood grouping under battle conditions. i

Therefore, the idea of deviging & substitute For husan blood arose long ;
8go. Mor many years, however, all attempts of thed scrt proved to te unsuccesg- |
fyl. Varioug seline solutions, deviged by the sciemtists, could not be sub~ i
‘ stituted for blood. We know that blood 1is more than a liqnid containing = cer- o
' © tain quantity of salts. Xt feedo the iissues of the body and must, therefore, i
| contain puch nutriticus cubstances ss sugar snd proteins. But the principal i
: ghortcoming of all projected substitutes in Rurope snd the US was the fact that
! they did not etimulate the forwation of the patient's own blood, vhereas in

mAny cages, the possibility of forcing the sick organism to generate blood cor- :
© puseles would have eunsured his recovery. ;
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Then. in 1942, ¥. G. Belen'kiv, Doctor of Biology and Piofessor n? +he los-
cow Inrtitute of ChemicaiTechrnology imeni D. I. Kendeleyev, began his regsareh to
develop & blood substitute. Bhortly berore that time, the scientist end his
collengues hed teen engeged in the pureuntt of a purely practical problem: they
had been seeking & weénr of increasing the quentity of blood obtained durisg
the alsughter of cattls. Once, 2% Lours before the alaughter, they pumped ont

_dbout half of the total blood from &4 cow. Onm slaughtering the cow, they Tound
that the [o-z'iginag quaatity of this cow's blood kud been entirely replenichad,
Belen'liy w8 deeply interested in the process of vapid reatoration of such
largs guentities of blood by animala, Evidently, he asmeeed, there occur in
the bodies of experimental animels which hed lost muck blood sone subBiantes
viich atimulate the funciions of blocd-~forming organe. These substances -«
the arientiet named them hemoactins, i.e., activetors (intennifiers) of blosca
formatior -- must be pecieted by organa of antmala ¢hat have hesn rertielly do-
prived of thelr Yloed. Would the hemoactine taken from one orgeaicn inereace
the metivity of blood-forming organs in another? The oncver could be found
only by experiment.

An alde brought scme rabhits into the laboratory; 2roz theee, part of the
%1004 had been previously reucved. Some of the ralolts were injected with a
emall quantity of hewcactiveted cow's blood, or, more precisely, they recelved
its 1iquid portion --.blood serum. Other spimels received no injections. Re-
sulte confirmed the selentint's cspumption. The enimnls that had boza given
the cewua rostored thelr originsl guantity of clood twice es quickly as those |
that had mot been stbmditted tc that procedure. Every time thete $ests have been
repected, they have invariebly given the saze results: <the serum increaged the .
activity of blood-ferming organs and considerably improved the stete of the

&aairal'c health,

‘ Professor Belen'kly made his discovery during 19%3. Taousends of wounded
‘ soldiers ncefied blood trassfusiora. The blood was conveyed to the figuting front
from the distent rear, tracsported by .pecial ecars end eirplenes. But the
donors' blood merely repiaced the blood lost by the sick end wounded men, with-
out stimuleting the blood.-generating processes in itheir bodiss. Moanwhile , many
of thete men were suffering precisely from the 8lugglsh activity of their blnod-

fomming orgaas.

Balen'kly had a mirasulous remedy 4in hic hends. A few grams of hic serum
increased the blood-forming sctivity of rabbits end dogs. How good 1t would o
be Yo utilize this remedy to 814 men! Hovever , animal blood camnot be trans-
fused into man; as a rule, it produces & devastating action in his orgeniem. e
¥hy is nman blood incompatible with animal blood? -

It had long sgo been esteblished thet plasme, vhich composes the primcipal
zags of blood, ie different for each kind of animsl, These differences are even
obsexrsed mmong representstives of the came species. The plasma of one animal
. beccmes poisonous vhen injected in a certain quantity into another animal, 3But
b this is only one reason sgainst the use of animal blood for transfusions., The
other reagon is the fact that when blood of differnet grouvps 15 mixed,the blood
corpuscles egglutinate, precipitate, and teing no longer able to ssrve the or-
ganiom do not supply the tisoues wit' oxygen. How cen one eliminate the results
of plasma heierogeneity vaen injecting aniwal blood ints man? The scientist was ;
doeply concerned with this que¢ stion. He wse firmly convinced of the possibility ;
of discovering a miraculous substance that would substitute for human blood Ana E
at the stme time would serve as en inteasifier of the blood-forming process.
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The Soviet scientisis faced an extremely difficult provlem: 1t .ap neces-
sary to treat the serum in such o wvay that, while Leing removed of all properties
dengerous $0 man, 1t should not at the same tine be deprived of its capacity of
increasing blocd-forming activity in a patient's body, All this demanded a grest
deal of effert, energy, ssd devotion. Only after {npumarable tests did the in-
defatizsle recearcher oud-his acsictants finally echieve the desired result,

Toe day came whern  voutipe control test with dogs showed that no harmful
conseguenced vere observed on the animals efter injection of especially prepared
cow's gerun. Purther aumerous control tests confirzed the fect that tha oh-
tained sermm was harmlesc %o any kind of enimal. New, 1t vas necessary to tost
ite action on man. Belen'kiy decided to condvet this test or himcelf, In the
precence of uls collesgues, be iniected intravenously L3G cubic centimeters of
the prepared serum into himself. The some quaatity of rav cow's blood injected
inte o mon would kave inevitably %illed kdwm. Tne new preporation produced no
haraful effect on the scientist.

To yut this discovery Tully .inte the headz of Soviet wedical wen, I% wos
necensary £irst to determine the curative properties which the serum would de-
wonatrate when séministered to o patient. Professor D. A. Arapov, chief of the
Buwgieal Clinic of the Inotitute imeni Bklifosovekiy, took on himself the task
of carrying out this serious test. Eis %ests were no less dering tkan thoge
conducted by the discovarer himcelf. Arzpov hod geined full confldorce in this
prenaration and trensfuncd it 4o —-n of vicely vorying blecd grouplogs. Ia
cap2e of nzcessily, the serum wes transfused in huge qusntities -~ up to 3 or
even & liters at once.

The most beuneficiel action of the serum was demonstrated in cases of
burre. OCnce, ar eclactrician vee brought to the clinic; slmost half his skin
swfece had been burned. The physicians were geriously concerned about this
patient's life. Firat of all, it was necessary to combat shock, as well as to
alleviate the thickening of blood which slweys takes place after a burn. For-
merly, a saline solution, or the so-called physiological solution, was usualiy
applied in such cases. But this solution does mot contain any protein, vhich
ie Bo necessary for an organisa struggling for kis 1ife. Belen'kiy's serum
containg protein, however, and Professor Arapov, therefore, courageously
applied it. Tue patient received 4 literas of the nsw preparation. The stato
of shock ended,end the blood was restered to 1ts normel thickness. I+ was
then posaible to begin treatment, After the first flaps of skin nad been
transplanted to the burnt surface , the ratient recelved arother injection of
Belen'kly's preparation. The flape began to heal and to be sosimiliated qulckly,
In 3 months the patient left the clinic an absolutely healthy man.

- 4 grest number of such masterly and daring trials with the serum have been
conducted by Professor Arapov and hia colleegues. In addition to being in-
vastigated ‘at the Inastitue imend Bklifosovskiy, this species nonspecific serum
Ipa been tested in the Central Trsumstological and Crthopedic Institute, at the
Foopital fmeni S. P. Botkin, and in many other medicei institutions of Lenin—
grad  Bryanek, and Minsk. More then 10,000 {ransfusions of the animal serum
have bezn administersd by doctors to patients suffering from various disturbances.
The ability ot the sarum to raise blood pressure In the vesgels and to Zncreage
the activity of blood-forming organs wadte it an indispeniable taerapeutic agent
ot the bedslde of every wonaded men in need of bleod. Belen'kiy's preparation
quickly heaied such @ serious illness of children as dyspepsia. Also. tec men
who could not ftake ony food because of esophagus affection, 1t completely re-
placed a protein diet for the duration of & fsw veeks. In short, the species
nonspecitic serum discovered by Beleu'kiy proved tc be a perfect substitute
for the Jiquid part of the blood, a medical preparation for vhich the surgecus
of all countries in the world have been waiting. Chesp, and at the same time
possessing extremely valuable qualities, this preparation is 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 discovery of species nonepecific eerun is & remarhable victory of Soviet

. Blology, which follows the path cérred by I. V. Michurin and I. P. Pavioy. For
! ... the 8imecvery snd clinieal Yerts of this eerum, the soientist-imnovators have i
{7l -beon homerct vith @ Btalin Prize. ' -
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