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XIX KoHdepeHUMs No KOCMUYECKO 61ONTOrMmn 1 aBUaKOCMUYECKOW MeauLMHe

BJINSIHUE NCKYCCTBEHHOW CPElbl OBUTAHUS CO CBETOANOAHbIM OCBELLLEHMEM HA
MOP®ODPYHKLUNOHAJIbHOE COCTOAHUE TAHITIMO3HOI0 KOMIMJIEKCA CETYATKU
Y UCMBbITATEJIEA SIRIUS B YCJIOBUSIX rO0BOI N30N1SILIUN B FTEPMOOBbEKTE
MaHbko 0.M.!, 3yeBa M.B.?, KotenuH B.WU.2, MoabsHoB O.A.!, AneckepoB A.M.!, I'paueBa M.A.},
KazakoBa A.A.!, Oceukuit H.10.!, KonecHukos [.10.!

'TocyaapCTBEHHbIN Hay4YHbI LeHTP Poccuiickoit ®epepaummn — MHCTUTYT Meanko-monormdeckmx npobnem PAH, Mocksa,
Poccus
2HMWL, rnasHblx 6onesHelt uM. MenbMronbua MuHsgpasa Poccun, MockBa, Poccusi

olgamanko@list.ru

Lenb. N3yunTb MopodyHKUMOHANBbHOE COCTOSIHUE FaHI/IMO3HOr0 KOMIJIeKCa CETYaTKM B YCIOBUSIX FOANYHO-
ro AEUCTBUS MCKYCCTBEHHOIO CBETOAMOAHOIO OCBELLEHMSI.

MeTtoabl. OueHnBanu yHKUMOHaNbHOE COCTOSIHUE FaHIIMO3HbIX KETOK CETYATKM METOAOM KOMMbIOTEPHOM
nepuMeTpun, C UCNOSb30BaHNEM aHanusatopa nons 3pexHust HFA III 850 (¢pupmbl Carl Zeiss, F'epmaHust). boina
BblbpaHa nporpamma «Central 24-2 Threshold Test», npeaHa3HayeHHast Ans UCCNefOBaHNSA LEHTPabHON 30Hbl
nons 3peHus B npegenax 30° ot Toukn dmkcaumu. MNpu 06paboTke aBTOMaTUYECKM UCMOJIb30BaCS anropuTM mc-
cnenoBaHusa SITA — MHTEPaKTVBHbLIN NOPOroBbIN anroputM. CBETOYYBCTBUTENBHOCTb OLEHMBANM MO 4 cekTopaM
C MPUMEHEeHMEeM CTaTUCTUYECKOrO0 MeTofa «TennoBas kapta» no NpoTokKony «KOPOTKOBOSIHOBas NepuMeTpus»
(SWAP-Short Wavelength Automated Perimetry). MpuHuun cTtpaterun SWAP 3ako4aeTcs B TOM, YTO TWaTenbHO
BbIOpaHHbIA CBETNO-XKENTLIN (POH AECEHCUBUNN3NPYET 3€/IEHbIE U KpacHble KONB0YKM, OAHAKO Mano BUSIET Ha
(PYHKLUMIO CMHMX KONBOYEK, MO3TOMY C MOMOLUBI CUMHE-XXENTOW MEPUMETPUM UCCIEAYIOTCS CUHUE KONBGOUKU U
COOTBETCTBYHOLLME UM FAHITIMO3HbIE KNETKW. B anekTpodmanonornyeckux nccneaoanunsx gyHkumio NKC oueHn-
BasM NO aMNIMTyAHO-BPEMEHHbIM MapameTpaM doTonmyeckoro HeratueHoro oteeta (PHO) B DPI Ha KpacHble
BCMbILLKKN Ha cuHeM ¢oHe, a Takke naTrepH-IPI (M3PI) (RETIport/scan21, Roland Consult, Ml'epmaHus).

MopdOMETPUYECKYIO OLIEHKY FaHIIMO3HbIX KNETOK CETYaTKM NPOBOAMAN C UCMOIb30BAHMEM OMTUYECKON Kore-
peHTHoM Tomorpadum (RTVue-100 OCT -Optovue, Inc., Fremont, CA) npu aHanu3e MpoTokona «GCC» («ganglion
cell complex» - KOMMAEKC raHrIMO3HbIX KIETOK).

WccnepgoBaHune npoBoAWN 40 Havana usonaumy, rae nepuMeTpusi NpoBoAnaach 3-KpaTHO B YTPEHHME Yachl,
OCT 1 20U — ogHOKpaTHO, 1 B NEPBbIE CYTKM MOCe U30AUNN.

Pe3ynbTatsl. AHaNN3 pe3ynbTaToB OLEHKN CBETOUYBCTBUTENIBHOCTM BbISIBUIT €€ CHUXKEHNE BO BCEX KBaApaHTax
nons 3peHns obomx rnas, ¢ npeobnagaHMeM B HUKHE-HOCOBOM KBaZpaHTe No CPaBHEHMIO C POHOBbLIMU 3HAYEHU-
AIMKW, rAe pe3ynbTaT OLEHMBANM Kak cpeaHee apudmMeTnyeckoe n3 3 hOHOBbLIX 3MEPEHUIA.

K 12-My Mecsuy n30ngummn 3HaueHne nokasatens GLV% 6bii10 yBenm4yeHo y BCeEX UCMbITYEMbIX, B CPeAHEM Ha
77 %, (cpegHee — 1,2) No cpaBHEHMIO C (hOHOBLIM 3HauyeHneM (cpeaHee — 0,69) (p = 0,026). MNpn 3TOM Makcu-
ManbHoe 3HadveHne GLV% nocne uM3onauum He npesbiwano 2,52.

Mpy anekTpopeTMHOrpaMyeckoM MCCnenoBaHUM Nocie BbiXoda SKUMaxa M3 usonsauum 6bi1o obHapyXeHo
YMEHbLUEHNE BPEMEHWN KY/IbMUHALUMM KOMMNOHEHTOB P50 1 N95 TpaH3ueHTHoM MIPI Ha KpynHbIM NaTTepH npu
HebONbLIOM CHUXKEHUN aMNIMTyabl 06enx BOH (CTaTUCTUYECKM HeAOCTOBEPHO). AMnTyapl ®HO npakTuyecku
He M3MeHsinacb Anst DPM-0TBETOB Ha BCE AAPKOCTM CTUMYNA, 3a UCKJIlOUEHMEM cTMMyna cunou 0,75 ka.sc/m?, ans
KOTOPOro oTMe4eHo Bo3pacTtaHune amnamtygsl (p = 0,0576).

3akmoveHne. B 12-MeCa4HOM M30MA9UMOHHOM 3KcrepuMeHTe SIRIUS-23 ¢ MCKYCCTBEHHBIM CBETOANOAHBIM OC-
BeLleHneM bbinm nosyyeHsl AaHHble CBUAETENbCTBYOWME, 0 MOPGHODYHKUMOHANBHOM ancbanaHce raHrIMo3HOro
KOMMJIEKCA CETYATKM, YTO MOXHO pacCMaTpvBaTb Kak HEraTMBHbIN pe3ynbTaT AJIMTENIbHOrO CBETOAMOAHON CBe-
TOBOM Harpysku, Tak U ANUTENbHON COMTHEYHOW AenpUBaLIMMN.

HUP PAH FVFR-2024-0034 (1023022700092-0-3.1.4.;1.9; 5.1.1.).
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THE INFLUENCE OF AN ARTIFICIAL HABITAT WITH LED LIGHTING ON THE MORPHOFUNCTIONAL
STATE OF THE RETINAL GANGLION COMPLEX IN SIRIUS TESTERS UNDER CONDITIONS OF
ANNUAL ISOLATION IN A HERMETIC FACILITY

Manko O.M.}, Zuyeva M.V.2, Kotelin V.I.?, Podyanov D.A.!, Aleskerov A.M.!, Gracheva M.A.%,

Kazakova A.A.!, Osetsky N.Yu.!, Kolesnikov D.Yu.!

Institute of Biomedical Problems of the Russian Academy of Sciences, Moscow, Russia
2NMITS of eye diseases named after Helmholtz Institute of the Russian Ministry of Health, Moscow, Russia

olgamanko@list.ru

Objective: to study the morphofunctional state of the retinal ganglion complex under conditions of annual
exposure to artificial LED lighting.

Methods. The functional state of retinal ganglion cells was assessed using the computer perimetry method,
using the HFA III 850 visual field analyzer (Carl Zeiss, Germany). The program «Central 24-2 Threshold Test»
was selected, designed to study the central zone of the visual field within 30 ° from the fixation point. During
processing, the SITA research algorithm - an interactive threshold algorithm — was automatically used. Light
sensitivity was assessed in 4 sectors using the statistical method «heat map» according to the «short-wavelength
perimetry» Protocol (SWAP — Short Wavelength Automated Perimetry). The principle of the SWAP strategy is that a
carefully selected light yellow background desensitizes green and red cones, but has little effect on the function of
blue cones, therefore, blue cones and the corresponding ganglion cells are examined using blue-yellow perimetry.

In electrophysiological studies, the function of the RGC was assessed by the amplitude-temporal parameters
of the photopic negative response (PhNR) in the ERG to red flashes on a blue background, as well as pattern ERG
(PERG) (RETIport/scan21, Roland Consult, Germany).

Morphometric assessment of retinal ganglion cells was performed using optical coherence tomography
(RTVue-100 OST — Optovue, Inc., Fremont, CA) during the analysis of the «GCC» («ganglion cell complex»)
Protocol.

The study was conducted before the start of isolation, where perimetry was performed 3 times in the morning,
OST and EFI - once, and on the first day after isolation.

Results. Analysis of the results of the assessment of light sensitivity revealed its decrease in all quadrants of
the visual field of both eyes, with a predominance in the inferior-nasal quadrant compared to the background
values, where the result was estimated as the arithmetic mean of 3 background measurements.

By 12 months of isolation, the value of the GLV% indicator was increased in all subjects, on average by 77 %,
(mean — 1.2) compared to the background value (mean — 0.69) (p = 0.026). At the same time, the maximum
value of GLV% after isolation did not exceed 2.52.

In an electroretinographic study after the crew left isolation, a decrease in the culmination time of the P50
and N95 components of the transient PERG on a large pattern was found with a slight decrease in the amplitude
of both waves (statistically insignificant). The amplitude of the PhNR remained virtually unchanged for ERG
responses to all stimulus brightnesses, with the exception of a stimulus with a strength of 0.75 cd.s/m?, for which
an increase in amplitude was noted (p = 0.0576).

Conclusion. In the 12-month isolation experiment SIRIUS-23 with artificial LED lighting, data were obtained
indicating a morphofunctional imbalance of the retinal ganglion complex, which can be considered as a negative
result of long-term LED light load and long-term solar deprivation.

OLIEHKA MOP®OCTPYKTYPHOIO COCTOSAHMSA CTPYKTYP N1A3A YYACTHUKOB MEXXAYHAPOQHOIO
9KCMEPUMEHTA SIRIUS-23 NOCJIE 12 MECALIEB N30J11LIUN B TEPMOOBBEKTE
MaHbko O.M., MomamnHa E.H., Munaw C.B., Tapacosa H.A., Pa6uHa M.B., Oxounmckas T.[., Aneckepos A.M.,
MoabsaHos [.A., Bacunbesa I'.10., KonecHukos J.10.

FocyaapCTBEHHBINM Hay4HbI LeHTp Poccuiickon deaepaunm — MHCTUTYT Meamko-6buonornyeckunx npobnem PAH, MockBa,
Poccus

olgamanko@list.ru

Lenb: OueHka MOPOCTPYKTYPHOIrO COCTOSIHUSA CTPYKTYP I/1a3a y4aCTHUMKOB MeXAYHapOAHOrO 3KCrNepuMeHTa
SIRIUS-23 nocne 12 mecsaues n3o0n8umMmn B repmoobbekTe.
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