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Material and methods. There are three clinical cases of report of cosmonauts. NASA
and Gagarian cosmonaut training center gave fundus images and OCT-images preflight, in
flight and postflight. OCT realised by “Engineers Technology” device in 12 hours B-scanning
test mode. The OCT-image quantity analysis carried out in horizontal and vertical planes. The
Bruh’s membrane distance, scleral ring size, diameter and depth of excavation, retina
thickness in optic nerve head were measured.

Results. The visual examination of the fundus images not always allow to fix the
papilledema. The OCT-image analysis demonstrated that retina thickness measuring in the
optic nerve head is of great importance in the papilledema estimation particularly in the 0 - II
stage of Frisen classification than to determine the Bruh’s membrane distance, scleral ring
size, diameter and depth of optic nerve head excavation. The retina thickness measuring in
space flight demonstrated that the promination increase was on the different sides of the optic
nerve disk in the all three clinical cases of report. The promination index was used for
papilledema size measuring.

Conclusions. The space flight produces eye changes such as papilledema. In space
flight the clinical manifestation of papilledema is different from visualised well in the fundus
images to papilledema determinated by the quantity analysis of the OCT optic nerve images.
This changes disappear in earth gravity in some days.
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10.18. ICUXO®U3NOJIOI MYECKASI OLIEHKA COCTOSTHUST 3PUTEJILHOM
CUCTEMBI B YCJIOBUSAX JVINTEJBHON N30J1UMU B TEPMOOBBEKTE

Manbxo O.M. .1, Poxckoea T .I/I.z, Cmoneesckuii A.E.!, Bacunveea H.H .2, I'pauesa M.A.I’z,
Puviuxoea C.H.2
'OIrByH I'HI] P® WuctutyT Memko-6uosnoruueckux npobiem PAH
r. Mocksa, Xopomésckoe mocce, 1. 76D, ctp. 4, 8 (499)195-15-73, olgamanko@list.ru
“oI'BYH WHcTuTyT npoGiem nepenadn undopMarmu uM. A.A., Xapkeenuya PAH
r. Mocksa, b. Kapernsiii nep., 1. 19, ctp. 1, 8(495)650-42-25

OueHka  COCTOSHHMS  aJaNTAlOHHBIX PE3€pBOB  3PHUTEIBHBIX  (DYHKIIHI,
obecrieunBaomux 6e30MaCHOCTh H HAIEKHOCTh PaGOTHI B YCJIOBHSX 9KCTPEMATBHON CpeIbl,
SBISCTCS OJHOH W3 IPHOPUTETHBIX 3alad B CHCTEME OXPAHBI 30POBbS KOCMOHABTA M
SPO(HIAKTHKY  HEraTUBHBIX  IOCJIEICTBHH  BO3IEHCTBHS (GaKTOpOB  UIMTEIBHOTO
¥ocmmyeckoro nonéra. Pemenne 1ol 3a1aum mo/pasyMeBaeT He0OX0IUMOCTE MOHUTOPUHTA
JOKasaTelied 3peHMs NPU HAXOKACHHM HYelOBEKA B KOCMHYECKOM Kopabie wiu B
~ICHHAIBHBIX ~ OKCHEPUMEHTAIBHBIX  YCIOBHSAX, HMHUTHPYIOIINX KOCMHYECKHH IOTET.
HaunOonee  TEPCIEKTHBHBIMH B STOM  [UIAaHE HPEACTABISIOTCS  HEUHBA3UBHBIC
FPATKOBPEMCHHBIC  KOMIIBIOTEPU3HPOBAHHBIE  IICHXO(DH3MONOTHYECCKHE  HCCIEN0BAHMS,
SSIIONHACMBIE  CAMHMH ~ KOCMOHABTAMH  C  HCHOJIB30BAHHEM  COOTBETCTBYIOLIUX
#HTCPAKTHBHBIX TECTOBBIX IPOrpaMM. PaboTa B 5ToM HarpaBieHnu GbLia MPOBELCHA HAMHE B
PAMKAX MEKIYHAPOAHOTo skerepuMenTa «Cupuyc-17», npesycMaTpuBarolero UIMTeIbHYO

17 1Helt) M30JSAUMIO UCITBITYEMBIX B repmoo0bexte, coznanaoM B UMBIT PAH (HAK) s
MOTCIMPOBAHUS  KOMIUICKCHOTO JEHCTBHS MHOTHX (DakTOpOB KOCMHYECKOTO IIojeTa
\ICHCTBHE 3aMKHYTOI'O MPOCTPAHCTBA, MOHOTOHHH, HCKYCCTBEHHOT'O OCBEIICHHUS | Ip.).

B mccresoBanuy NpUHSANTM y4acTHe 2 TPYMIBI MCHIBITYEMBIX, YPaBHEHHBIX TI0
fSHIEPHO-BO3PAaCTHOMY cOCTaBy (B KX rpymme GbLIO TPOe MY’KUHH U TPH JKEHIUHB):
‘pymma «OKHImaxk», HaxoMBmasgca 17 jHell B H30JISAUMH, H KOHTPOJIBHAS TpyIilia HayYHbIX
“OTPY/IHUKOB, pabOTABIIMX BCE 3TO BpeMs B OOBIYHBIX YCIOBUSX. TeCTHpOBaHHME TPYIITBL
*IKAIAX» B X0JIe IKCTIEPAMEHTA IPOBOAMIM B repMoobbexte (ma 3, 5, 7, 9, 12 CYTKH), a IIpH
oueHke (HOHOBOTO COCTOSHHS U 3P (PEKTOB MOCHENEHCTRBIS 110 OKOHYAHHM HM30JISLHN (ma 7
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cyTku)- B maGoparopun «3putensubie cuctems» WIIINA PAH. KouTponbHyO rpymimy
obcnemoBanu B UIIIIA PAH. Ouenky KOppUrHpOBaHHON OCTPOTHI 3PEHHS BBITIOIHSIN HPH
OMOIIK  CIENHATH3NPOBAHHOTO armapaTHo-nporpamMmuoro komiuiekca «TUII-TOII» ¢
UCIIONIE30BAHUEM JIBYX PpA3IMYHBIX ONITOTUIOB: MOJAUGDHUIIMPOBAHHBIX TPEXIMOJIOCHBIX
crumynoB  (omrorumsr  WIMMIA  PAH, marentr Ha m300perenme Ne2447826) u
«kyBbIpkatonuxcs E». BUHOKyIdIpHBIE MEXaHWU3MBI 3PCHHS OIEHHBAIXA C IPUMEHEHHEM
CTaH/JApPTHBIX METOAMK M KOMIBIOTEPHBIX mporpamm «Kimnok-2», «buno», «@y3us»,
paspaboranusix B UIITIW PAH.

[To naHHBIM MHOTOKPAaTHOTO TECTUPOBAHMUS, NMOJNYYEHHBIM 10, BO BpeMs H TOCIE
Tiepro/ia U30JSIIMK, HAMHU BIEpBbIC OblIa HCCce0BaHa TMHAMUKA HHTETPAJIbHOTO II0Ka3aTes
COCTOSIHUSI 3PUTENBHON CHUCTEMBI — OCTPOTHI 3pEHUS. Y WYIEHOB JKHIIaXKa BBISBICHO
JIOCTOBEDHOE CHHMJKEHUE OCTPOTBI MOHOKYIISIDHOTO Y OWHOKYIISIDHOTO 3pEHHs II0CHe
H30JIIHOHHOTO 3KCIIepHMEHTa. bonee deTkue M 0JIHO3Ha4YHBIE Pe3yIbTaThl MOJYYEHBI MPH
ucnons3oanun onroruno MUIIIIM PAH, chmemmansHo pa3paOoTaHHBIX [l OLECHKH
paspenanmei crocoOHOCTH B YCIOBHIX MHUHHUMH3AIUH BIIHAHUS KOTHUTHBHBIX (haKTOPOB.
Kpome TOro, mo wusMepeHHAM, INPOBEAEHHBIM 10 H IOCIE NEpHOJA H3OJSIHH, TaKKe
IpoBeieHa KOMIUIGKCHas ONeHKa BIUAHUA (akTOpOoB HM30SIMHM HA  IOKa3aTelH
(yHKIIHOHMPOBAHUS PA3MUYHBIX 3PHUTEIBHBIX MEXaHU3MOB: IIapaMeTphbl aKKOMOJAIHH,
OCTPOTY CTepeo3peHus, (Yy3UOHHBIE pE3ePBbI, IPOSIBICHUS IJIa30JOMHHAHTHOCTH. B
pe3yJibTate MpoBeIeHHOW paboThl OBUTH TOJXYYCHB WHAMBHIYAIbHBIE ()OHOBBIC 3HAYCHHS
H3MEepSAEMBIX MapaMeTpOB M OIpE/IeiEH AUaa3oH UX KojgeOaHuil B YCIOBHAX KOMIUIEKCHOIO
neicTBHs (aKTOPOB M3OJISLUH, ITH 3HAUYeHHs OyIyT 3aHeceHEl B 0a30BBIi OaHK JAHHBIX JUIs
CpPaBHEHHS C pe3yJIbTaTaMH IOCIEAYIOMMX AKCIEpPUMEHTOB HO H30IsmuM, Oosee
NPOJOHTHPOBAaHHONW BO BPEMEHH.

10.18. PSYCHOPHYSIOLOGICAL ASSESSMENT OF VISION IN CONDITIONS OF
PROLONGED ISOLATION IN A MOCK-UP SPACECRAFT

Manko 0., Rozhkova G., Smoleevskiy A., Vasilyeva N., Gracheva M., Rychkova S.
IBMP RAS, Moscow, olgamanko@list.ru
IITP RAS, Moscow, BolshoyKaretny per. 19, build.1, 8(495)650-42-25

The assessment of adaptive reserves of the visual functions that ensure the safety and
reliability of work in extreme environment isa priority in the system of health care of the
cosmonaut and preventing the adverse effects of long-term space flight factors. The solution
of this problem implies the need to monitor the visual indices when a person is in a
spacecraftor under special experimental environment simulating flight conditions. The most
promising in this regard are non-invasive short-term computerized psychophysiological
studies performed by cosmonauts themselves using appropriate interactive test software. The
study in this direction was carried out by out team in the framework of the international
experiment "Sirius-17", which implied a long (17 days) isolation of subjects in a mock-up
spacecraftcreated at IBMP RAS (NEC) for modeling the complex action of many space flight
factors (closed space, monotony of duties, artificial lighting, etc.).

The study involved two groups of subjects, equalized by age and gender (three men
and three women in each group): the “Crew” group, which spent17 days in isolation, and a
control group of researchers working under normal conditions. The “Crew” group was tested
in the mock-up spacecraft(on days 3, 5, 7, 9, 12) during the experiment, and while assessing
the background state and the aftereffects of isolation (at day +7) - in the laboratory “Visual
Systems” at the IITP RAS. The control group was examined in the IITP RAS. Evaluation of
corrected visual acuity was performed by means of a specialized hardware-software complex
"TIP-TOP" using two different optotypes: modified three-band stimuli (optotypes by IITP
RAS, patent for invention No. 2447826) and commonly employed “timbling E”. Binocular
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vision mechanisms were evaluated using standard techniques and originalcomputer programs
Klinok-2, Bino, Fusion, developed inthe IITP RAS.

Due toseveral times repeated testing before, during and after the isolation period, we
could study the dynamics of the integral index of the visual system state - visual acuity. The
crew members showed a significant decrease in acuity of monocular and binocular vision
after the isolation experiment. More precise and definite results were obtained using the IITP
RASoptotypes, specially designed to evaluate the resolution acuity minimizing the influence
of cognitive factors. Besides, comparing the results of the measurements conducted before
and after the isolation period, we could also get apreliminary assessment of the effect of
isolation factors on the performance of various visual mechanisms: accommodation, depth
perception, fusion, and manifestations of eye-dominance. As a result, individual background
values of the measured parameters were obtained and the ranges of their variation under the
action of isolation factors were determined. These values will be saved in the data bank for
comparing them with the results of future isolation experiments, which will be more
prolonged in time.
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10.19. BECTUBYJISIPHAS ®YHKIWS B YCJIOBUSX U3MEHEHHON
I'PABUTALIMA

Haymos H.A., Kopnunosa J1.H., nyxux /1.0., Exumosckuii I'.A., Cuupnos I0.H.,
Bacun A.B*
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Xopomesckoe mocce 76 A, Mocksa, 123007, Poccus
* - ®I'BY «HUU 1K umenn [0.A. I"arapuna», 3Be3/1HBIN TOpOIOK
Tem.: (499)193-52-65, (916)901-80-76 E-mail: naumovivan@gmail.com,
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M3BectHO, 91O BOCHpHATHE OKpY:KAIOWiel CpeAbl W OPHEHTAIMs B IPOCTPAHCTBE
TNEUNBACTCS BECTHOYIIAPHOH M B3aUMO/ICHCTBYIOMIMMHY C HEW CEHCOPHBIMH CHCTeMaMu. B
OBUSX HEBECOMOCTH M3MEHSIOTCS BXOJHBIE CHTHAJIBI C OTOJHTOB, YTO TO3BOJISIET JIyHINe
#4Th PONb IpaBUTAMU B (DYHKIMOHHPOBAaHWHM BeCTUOYIspHOH cuctembl. C IENBbIO
PCICTICHHS PO CWJIBL TSDKECTH (rpaBHTalMM) B BeCTHOYIO-OKYIAPHBIX DEaKIHsX
wmamctamu  staboparopun «BectuOymsipras ¢usuonorus» I'HI[ PO - UMBII PAH
"BOIMITHCEH MCCIICIOBaHus BecTHOY sipHO#t GyHKiuu (B®) kak B HEBeCOMOCTH, Tak ¥ HA
€ I0CTIe JUTMTENBHBIX KocMudeckux moJietos (KIT).

Hecenenosanus BO n1poBoauiich ¢ MOMOIIBIO CHIENHATBHO pa3paboTaHHOro KOMILIEKCA
TIBIOTCPHBIX IPOTPaMM € HCHOIb30BAHHEM METOJOB BHIEO- M JIEKTPOOKYIOrpaduu ¢
LUICIIBHOW pEruCTpanuell JBHIKEHHN TOJIOBBI. MCCIen0BaInuch: CIIOHTAHHBIC IBUKEHUS
. CTaTUYECKHE M JMHAMHUYCCKHE BECTUOYJIO-OKY/SPHBIE PpEaKINH, BECTHOYISpHAs
BHOCTB. B pamkax xocmmdeckux sxcnepumentos («Bupryan» (Jtan 1), «Cencopras
sranus», «eit3sCITMH») B ycnoBusax HeBecomMocTH GbImH 06cnenoBans! 10 KOCMOHABTOB,
“PHOJI pealanTalluyi K 3eMHBIM yCJIOBUAM - 49 KOCMOHABTOB, HAXOMBIIMXCS BIIEPBHIE H
wopHO B jumtenbHoM KIT ot 129 mo 215 cyrtok. Bospact obciieryeMbIX KOCMOHABTOB
masssur 35-50 ser.

B HeBecOMOCTH M B TIEPBYIO HEJIEIIO HOCIIEIIONETHON peaanTaluy 3aperiCTPHPOBAHEI
SOSEpHBIC U3MEHEHWS CIIOHTAHHBIX JBI)KEHHWH Ti1a3 (yIibIBaHME IU1a3, CHOHTAHHBIA M
SHHEIM HUCTarM B30pa, [POM3BOJLHBIE CAKKaJIbl), CHIDKEHHE WM TOJHOE yCTpAaHeHHe
seckoil (cTaTmyecKkoll) KOMIOHEHTHI B BeCTHOYIO-OKYJSPHBIX peakiusx (oTcyrcTeHe
MHBEPCHs TOPCHOHHBIX NPOTHBOBPAIECHUN TIJ1a3 - aTUIWYHBIA OTOJIHTO-IIEHHO-
pHbIH pedieKc), TOBBINECHHE JMHAMHYECKON PEaKTHBHOCTH MOJYKPYKHBIX KAHAIOB
SYIpHOH cHCTeMbl (CHIDKCHHE IIOpOra M YCHJIEHHE MHTEHCHBHOCTH HHCTArMa I
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