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THE BIRTH OF COSMIC BIOIOGY
- USSR -

[Polloving 16 & iranslation of an article &y V. V.
Parin in the Russian-languege periodical Prirods
(Nature), Vol. Li, No. 13, Moscow, 1962, puges =11,/

11—15 Auguet 1962. Op those days the whole world followed
the remarkeble victory of Soviet scicnce vith bmted . breath: the
Soviet commic sputmiks Wostok-3" and "Wostok-4* with the new cosmo-
pants, A. G. Rikolayev and F. R, Popovich flew swiftly about the
earth in commic space. All the details of this first group commic |
flight in history, “Sokol® ond *Berkut" have boen iuaprinted forever
in the memories of mary millions of inhabitants on our planet. 1In
copnection with this remarkable commic duet it is desired to recall
the short, tut glorious path of Soviet coamsic tiology and medicine,
vhich has maturally led tc the vew triumph of Soviet science, of
vhich we have been witnesses. '

Comnic biology, vhich is being created at the present tine,
had its beginmng in 1949, that is, & little rore than ten years ago,
with the vartical flights to a height of 100 to 400 icilomsters of
geophysical rockete with dogs situated in special cabins in the nose
part of the rockets, The basic conclusions irom this series of experi-
nents (32 dogs) gave the fcllowing data: the aninals satisfactorily
endured the conditions of acceleration rreseat in the flight of roo-
ketsj they also satisfactorily endured the siort (upt six mimtes)
periods of weightlessness; it turned out possible to work out methods
of returning the sanimals t° the carth in the paractute nose cones of
the rockets and also in individual parachutes catapulted from the
cabin; amd, finally, the absemce of any kird of unfavorable aftex-
effects of the MNights was mede krown. The next step vas the experi-
ment with laike in the second Soviet man-made earth satellite (3 Mov
1957), vhich proved the possibility of exisiance of animsls in the
conditions of weightlessnsse ir the ocourse of three days.

In 1960 and 1961 biological experiments were oonduoted in
the seccmd, third, fourth, anmd fifth Soviet cosmio spece-shipe.
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The blological objocts applied in these experiusnts 'ixe highly
varied: dogs, the rames of whicht Belka, Strelka, Zveadoohka,
Chermahka -~ will be remerbered .cr a lom time; rats, mice, guinea
pluzs, froge, frdt flies, higher plants (Tradcskan ziya), dry seads,
{wheat, peas, omon, corn, remnel-ilower (Nigella)) and eprouts of
plante in various stepes of growth, snmails, unieellulur water-plants,
(Chlorella ~ algas), cultures of humar tissue and rabbits, skin
trunsplants, bacterial cultures, viruscs, prepuraticvns of cellular
kerrels ani cytopleems of cells, fementztions and several bio-
chemical subsvances, It wes rot in vain thoi popular discussion
christensd these ships flying "Noah's Arks" :f the XX century!

A vide opmparative-hiological sprroach allowed for a coupre-
hansive evaluation of the effect of the factors of cuamuc flight on
" livire orgarizme and geve the hasis of & responsihle conclusion on
the possibilitiss and opportunemess of cosmic flight for man. Therc=
fore during the last binlogical experiments with commic trips of
animals work had already begun on ine seclaction aid comprehensive
preparation of human cosmonavts,

The pilots Yu, L. Gegarin end G. S. Titov were zlosen %
accorpiish the first flights., The f1ights of the ccamonsute Zollowed
routes which had already been i:~ted durinc the fiights of the commie
shlps with animals o board. In this way, the first cosmic {lights
of man had been undertaken i: the order of e logical sequence, when
earh new sitcp was naturally & result o. its prede.essor.

The system of providing living corditions on the space zhips
"Wostok" was woriked out in the mmerous laboratory sxperiments and
then aprrobeted in prectice in a serics of flifht biological emperi-
ments with animale. Also 21l tha methods of radin-telemetry which
in the future allowed for an exact and objective trgcking of the
conditions of health of the imman coamonaute were veo. ied prelimi-
narily in the real conditions of coemic {light.

The cereful pre-flight praparation of the cosmonauts, the most
particular examination of all the paris of the ins’.~ments connactad
with providing living conditions within the hermetically sesled cabin
ci’ the cosmic ship, cave their fy.iua, Fefore tha start of all the
sections of the trajectory of £f1irht and after 1t the well bein~ of
Tu, A. Gagarin wes conpletely setisfacisrre His atiention was attrac-
ted to the exceptiors] steadiness ol oharacter, tramuility, even-
tanperedness, control and alequatemess of r.ections.

A2 tie changca in the physiological .ndices durine the active
part of the flight were within admissable limits. Ths commonent main-
tained radio comminications with earth, sucoessfully accomplishing his
miesion. Yu. A. Gagerin mticed some unisual sensations in the con-
ditions of weightlessness, howsver nommal hody functions were mot
upset. Yu. A. Gegarin successfully emiured the transfers connectcd
with the braking of the space ship during the descent and landing.

To be concise, a scientific anmlysis of the pilot Yu. A.
Gagarin showed the safe conditions for man in a short (upto lUv mimtes)
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comaie  trip. This per.itted ap ineresos of th. duration o lipht
of the next eoomneat ~ G, 8.0 Tltov -= to twanty-ioor hours. in
connection with tho prester duration oi the [1ll-ht of G, 8¢ Titov,

it wre conaiwdered racessary to inerease slirhtly the number ol objoc-
tive nethode of keeping track oi the cundition o7 ihe cowmwnaat in
f‘li.;"h"bo

Changes in pulce and Lreathiny in cosmopant Mo, 2 while in
orbil and in descondin- did ot difter cegentialiy I{rouw the data
4 rine training an' durwn the flipht of ¥ A, Geparin, Iu the corn
ditions uf orbital flirbt the iniices ¢f the Crequency of thne pulse
and breathang, on the nverage , approx:mated the initial values prior
to shbartine. The well bein; in flight, or the whol~, was catistactury.
‘ho cosrporaut conploiely acconplished his "lipht tasi, maintelnin
radio commindeations with eart', controiling the dperations, connected
with tho orleitation <l the spuace ship, film survey amd other asp-cts
o1 actlvity. o slprificani disorder in the courdination uf muve-
nents wag noted. Aloar with tho tranelor to the coniition of welsht-
lensnesns (i, Sa TiI®WOV Sor8ed  alaort illusion of belnr ™upside down'.
Tuen as Jony as the cordiilon of welrhtles rens coutiived, unpleasant
scnaations upiearecd and becone atr:neer, such as those commonly
osgociated with the apvearance of sea-sickress (digz.ness, nausca).
Theco nanifostations became sironrer vith cLarp moversnts of e lead,
uecroased and alwst disappenred in those cases, when ;o S, Titov
limited ihecse movements and assumed tie inlitinl position, They sipni-
{icontl’ slackened after slecp on compictely dienprezrod after the
repimdny the movement ot shiltir- wiille the space ship was returning
to oxrth,

The basle cselontific rem-lug o v'v S Titov'!s flirht are
proofs o the complete posgibility of remaining in cosmic space in the
corrae of a twenty=four period without intemmuptinr the oporating
capatilities ami th:: normal siate of the hasic physlolorical functions.

ATter Yu., A. Gagarin's rnd G. . Titov's fli-hts the Soviet
scholars and desirn.rs did m.ch work, directed towurd inereusin: the
gtability of nman to the effcct of the factors of ocoamic flipht ard
toward th. preparation of conditions Ior 2 longur perdod for man to
stas in the cabin of cosmic ship 4in flight. The sonsations resembling
aeo=sicknens 1alt by G.S. Titov forced us t» pive special attention to
the methods of analvsine the vestitular reactions, and also to the
trainlne of vestibular and motion analyzers. The purposeful systen
wrked {or these tasl:s completely nroved itself: the stability of
the comwnants tv the varied typcs of acceleration vos increased sin-
nifierntlye Ae Go llikolaruv spent 95 hours in the commos without
hardly eny unpleesamt oitbjecti.e censations. P. Re Popovich — 71
hours, ‘The most detalled amalysis of the objecotive indices of the
activities of tlc cardiovascular, respiratery, nervous system, and
of the cmotional ephere 2lmo reveaind no dangermia devistions from the
nor: even for a short whila.

The flinhis of A. Gs Nilvleyev o;d I's R Pcpovich differed from the
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£1lights of Yu, A. Gagarin a~d G. 3., Titov mt ~nly in the longer length
of time spent iu svace, Many charcos were introduced into the pro-
gram of the behaviour of the ccamonauts in flight., One of the most
important charnges wes the tesk to loosen oneself from the chair and
freely mcve about the cabin in t:e state of weightlessness. The
accomplishnent of this point of the program illustrated the complete
control of the coordination of musculiar movements including delicate
roverents and cood orientation in apace, '

Still arother innovation in tha flighte of "Sokoi' and "Berkut!
mst be emphasized: both of them were fed food packed in plastic
packets and prapared acoording w the usual culinary rules on earth.

' As G. Hikolayev's anmi P, R. Popovich's coemie trip produced a
great abundance of scientific masterial., A1) the redio~telemetric
curvee received are deciphered amd carefully studied. Im the course
¢l this study many interesting amd valuable conclusione will be fourd.-

The short surver made of %the tasic stages of the develorment
of Soviet cosmic rhrsiology reveals one especially characteristic
trait c this resespch., It 18 the sirict sequenc: of the separate
astages, the real ladder of sclence, each step 1iftirr kmovwledse to a
nev height. From the vertical flights of rockats w.ith dogs o
the experiment with Layika in the smutril: that did not return to earth,
and to the biolo:zical experiments with space shipe that did return,
this ladder led to the 1lUB-mimte f1lizht of Yu. A. Gagarin, then to
the Zi=hour trip of G. 8. Titov ari, final.y, to the three and four
dey cosmic trips of P. R. Popovich zvrd Ae Ge Ilaclegyove

Not one ol the flishis of the ships with & "y man® crew wes a
simple repetition of the previow flignts. Esch time new tasks were
added and ac~omplisiied 1 the paeig ¢’ the cn: alresdy achieved b
science. The succeassion of tha separsie stopes provided for the
contimity of the octf’ensive impulse of Sov.ot sclence. This causes
us t look to tue fmture with sertainty, to see thc succesaful over-
coming of the difficulties, which arise with the complications of the
taske of cosmmic blology, to keep up the strugnl. for keeping Soviet
science in the advanced guard position of mastering commic space.
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