@aepubuoe rocyrapcrsennoe Goxkernoe _] '~ TI'enepanbHOMy aupexTOpY

YUpexIeHHe HAYKH
INocyaapcTBeHHbII Hay4HBIH LHEHTP @I'YII THIPKL «IICKB-IIporpecc»
Poccuiickoii ®@eaepauuu Kupuauny A.H.
HHCTHUTYT
MEJUKO-BUOJIOTHYECKHX
IIPOBJIEM Poccus 443009, r.Camapa, yi. 3emena, 18

Xopouesckoe wocce, a. 76A, Mocksa, 123007
®axc: 8 (499) 195-22-53, Tes. 8 (499) 195-15-73
E-mail: post @ imbp.ru

20,08 40132 Yo 26318- /15/ 7761

Ha Ne oT

I'yGokoyBaxaemslii Anekcanap Huxonaesny!

Fl

26 asrycta 2013 roma ¢ OKOHYaHHEM KOHTPOJIBLHOIO (Ha3eMHOro) OJKCIEepUMEHTa,
nposoausiierocs Ha 6aze I'HL] P® — UMBII PAH, 3akonunncs IKCIEPHMEHTAIbHBIH 3Tan paboT 1o
npoexty BUOH-M Nel. 27 aBrycra 2013 roza 65110 MPOBEICHO COBELIAHME, HA KOTOPOM YUCHBIC U3
BeAyIMX Mccnenosatensckux opranmsaumii Poccuu u CIIA  obcymunu npeasapuTelbHbIC
pe3ysbTaThl MccienoBaHui. OeHHBas pe3yIbTarhl, MOJNYYCHHBIE B XOI€ PETH3aLMH MPOrpaMMBl
HccenoBanmii Ha XHBOTHBIX mo npoekty «BMOH-M» Nel, eamHOaymHO OBUIO OTMEYEHO, 'HTO
VYEHBIM YAAIO0Ch MOJY4YHTh JNOCTaTO4YHBIH 00beM Onomarepuana BBICOKOTO KauecTsa Ui
NpoBeJeHHs BCECTOPOHHMX HCC/IEOBAaHWH pEaKUMH IKHBOTHOrO OpraHW3Ma Ha yC/IOBHA
KocMHYecKoro mnosiera. KOHCTaTHpOBANIOCH, YTO JaXe MpeABApHTENIbHBIC Pe3yJbTaThl MO3BOJIAIOT
FOBOPHTB O TOM, YTO MOJy4eHbl YHHK&IbHbIC JaHHbIE, HE MMEIOIIHE AHAIOrOB B KOCMHYECKOH
GuonoruM, HeOOXOMMMBbIE U COXPAaHEHWs 310pOBbS M TMOJTHOLECHHOH JKHU3HENEATEbHOCTH
KOCMOHABTOB — YYaCTHHKOB KaK HBIHELIHHX OpPOMTANbHBIX TOJNETOB, Tak W Oyayumux JIYHHBIX H
MapCHaHCKHX KCTEIMUMH. YYaCTHHKH COBEIIAHHSA MOArOTOBHJIH MemopaHayM ¢ obpaleHHeM Ko
BceM opranu3sauusaM Poccuu u CIIA, KOTOpbIE 3aHUMAIOTCs peaH3aluell KOCMHYECKHX NPOrpamM,
B KOTOPOM TOBOPHTCS O BaXXHOCTH IIPOBEJEHHS Ha TOCTOAHHOH OCHOBE BCECTOPOHHHMX
HCC/IEIOBAHMI HA JKMBOTHBIX B KOCMHMYECKHX TMoOJieTax H HEOOXOAMMOCTH MPOJOJIKEHHS

uccnenopanuii, Hauateix B npoekre BUOH-M Nel.

[Tpunoxenue: Memopanaym Ha 3 1.
5 ONNMHCHOM NUCT Ha 2 J1.

/
Hayunsf#t pykoBoautens npoekta BUOH-M Nel,
1.6.H., neiicTpgaenbublil wieHn MAA

B.H.Cbrues



MEMOPAHAYM
IO pe3yabTaTaM Hccne,uona}mﬁ MPOBEACHHBIX Ha MBILLIAX noce 30-cyrouHoro nosera

KOCMHHYeCKOro annapara BUOH-M Nel

IIpuMeHHTENBHO K TPaKTHKE OPOHMTAIBHBIX MOJIETOB, @ TaKkKe K GyIyIMM noJjeTam SKHNaxei
Ha Jlyny #-Mapc Bo3HHKaeT HeoGXomuMmocTb Gonee TriyGOKOrO NOHHMAHHS  OHOJIOTHYECKHX
3G (}EKTOB LIMTENBHOrO BO3ACHCTBHS HEBECOMOCTH, COYETAHHOIO C HOHM3MPYIOLIEH paanauueit, u
CO3JJaHHE MEPCNEKTHBHBIX CPEACTB NMPO(HIAKTHKH HeOJIIAaronpuATHOrO BIHAHHMS 3THX (aKTopoB
I0JIeTa Ha pa3/IHuHble (QYHKIHOHAIbHbIE CHCTEMBI Opraiu3Ma. HecMoTps Ha 60/1b110# 06beM AaHHBIX
0 BJIHMSHHM KOCMHYECKOrO Mojera Ha (M3MOJOrHYECKHE CHCTEMBI, KOTOpbie OBLIM MOJYY€HBI B
noserax Guonoruyeckux cnytHukos ¥ KK «Cnefic-LlarTi» UTHTENIBHOCTEIO OT ABYX 110 TPEX HEJEIb,
naxe ceiyac, koraa peanusyiorcs nonetsl Ha 6opry MKC, BapHabenbHOCTh XapaKTEepUCTHK YIEHOB
SKHNaXeH [enaeT, MArKO roBOpS, 3aTPYAHHTEIbHBIM KOPPEKTHBIA aHAINW3 CTaTHCTHYECKHX naﬂﬂux,'
TOJIy4EeHHBIX B JUIMTEJILHBIX MOJIETax.

OCHOBHEIM cnocoO0OM, KOTOPbIH MOXeET CrocoOCTBOBAaTh PEIUEHHIO 3THX H APYTHX BaXKHBIX
MeIUKO-OHOIorHYecKre NpolbJieMbl, ABJISETCS H3yYeHHE CTPYKTYPHBIX H (PYHKLUHOHAJIBHBIX peakiui
KMBOTHBIX Ha JeHcTBHE (paKTOPOB KOCMHYECKOrO MOJIETA ¢ HCIOJIb30BAHHEM METOMIOB Ha KJIETOYHOM,
MOJIEKY/ISPHOM M CHCTEMHOM YPOBHSIX OpraHH3alMH »kuBoro. Takod noaxon u jer B OCHOBY Hay4HOMH
NporpaMMbl HCCIeI0BaHUH B noJieTe kocMuyeckoro annapara (KA) «kBMOH-M» Nel.

[Toner KA «bHUOH-M» Nel sgBuica cambiM UIHTEIbHBIM (30-CyTOYHBIM) TMOJETOM
ABTOMAaTH4eCKOro JIeTaTe/IbHOro ammapara ¢ OuonoruyeckiMu oObektamu Ha Oopry. OcHOBHOM
uenbro, obovenunasiiei sxkcrnepumerTsl B nonere KA «BMOH-M» Ne 1, Obu1o cTpemiieHHe BHECTH
3HAYUTENbHBIA BKJIAQA B HalIM MPEJACTABACHHS O TOM, KaK pa3iHyHble (H3HONIOrHYECKHE CHCTEMbI
ananTHpyroTcs K (YHKIMOHHPOBAHHIO MPH OTCYTCTBHH 3€MHOM CHJIbI TAXECTH. OcoBoe 3HaueHHe
HMEJIM IKCIICPHMEHTAIbHBIE HMCCJICAOBaHUA HAa KMBOTHBIX (Mblluax), obuieueneBod YCTaHOBKOH
KOTOPhIX M SIBJISETCS IOJIyYeHHE HOBBIX 3HAHHH M pa3paboTka HOBBIX TEXHOJOrHHi obecneuyeHHs
KH3HEJIEATENHHOCTH YeJIOBEKa B YCIOBUAX KOCMHYECKOr0 MOJIETa.

OueHuBas npeABapUTENbHBIE pE3YJbTAaThl, NMOJYYEHHBIE B XOAE pealn3alMud NpPOrpaMMbl
uccnenoBanuii Ha Meimax mo npoekty «BMOH-M» Nel, crnepyer ckasarh, 4TO Y4eHBIM YIaloCh
MOJIY4UTh JOCTaTO4HbIiH o0beM GuoMaTepHana BBICOKOrO KayecTBa JUIs NpOBEJEHHS BCECTOPOHHUX
MCCIIEeI0BaHH peaKLHii *)XHBOTHOIO OpraHM3Ma Ha ycJIOBHsi KOCMH4ecKoro nosera. Xots o6paboTka u
aHaaM3 6MoMaTepHana elle He 3aKOHYEHBl, YXKe CeHyac MOXHO FOBOPHTBH O TOM, YTO POCCHHCKHE M
aMEePHKAHCKHE CNIELHATHCTH (OCHOBHBIE HCIIOIHUTE/H NporpaMMbl Ha MJIEKOMHTAIOLIMX) TOJTYYHIIH -
YHUKQIbHbIE JaHHBIE, KOTOpble — B JyX€ MEXAYHApOAHOro HayyHOro COTPYAHHYECTBA — BHECYT
CYUIECTBEHHBIH BKJIaJ B KOCMHYECKYIO OHONOTHIO. MOXHO, B YaCTHOCTH, yKa3aTb Ha HEKOTOpbIE

MNpEABAPHTEJIbHBIE BLIBOIBI:



e BriepBbie MOJy4YeHbl AaHHBIC 06 W3MEHEHHSX B pery/iluH TOHyca COCYIOB pasIHYHbIX
cocymicmfxm PETHOHOB, UYTO CBHICTENBCTBYET O cneudPUUHOCTH BIIHAHUA ¢akTopoB mnonera Ha
KpOBOTOK, aJpecoBaHHbINA pasﬁmmm{ TkansM. TIOMHMO 3TOro, BBIABJICHBl HM3MCHCHMS B
LepeOpaIbHBIX apTepHAX, KOTOPHIMH MOXKHO OOBACHHTD YBEJTMYEHHE CKOPOCTH KPOBOTOKA B cocyaax
FONOBHOrO MO3ra, KOTOpOe HabMoalH y KOCMOHABTOB, | [OBBILIEHHE BHYTPHYEPENHOro IaBJICHMA,
KOTOPBIM MOXET 00YCIIOBJICHO CHHXCHHE OCTPOTHI 3pEHHUs Y aCTPOHABTOB.

eBrepsble  OOHapYkeHBI ~ CYLICCTBEHHBIC W3MEHEHHs OKCIPECCHH TEHOB  CKOPOCTDH-
JMMHTHpYIOLIUX (HepMEHTOB OCHOBHOH CHCTeMBbl GeKoBOro pacrazna (y6UKBHTHH-IIPOTEACOMHOTO
MeXaHU3Ma) B CKEJIETHBIX MbILILAX, 8 TAKKE HIMCHCHHA IKCIIPECCHH TEHOB H30(OpM THKEIBIX uene
MHO3HHa. .

e BriepBbie NMOKa3aHO, YTO Ul BQCCTAHOBICHHA [103HO-TOHMYECKHX MbiiLl TpebyeTcs ropasio
6osiee QTUTEIBHOE chMﬁ, yeM JUIS JIOKOMOTOPHBIX MBILILL.

e BriepBbie BHINOJHEH IKCIIEPUMEHT M0 H3YHEHHIO CTPYKTYpbl B QyHKIHH MO3BOHOYHHKA nocne
30-cyrounoro monera. Kpome TOrO, GuHOMaTepHal, TOJyYeHHBIH Y MbIlICH NOJICTHON TIpYNNb,
[103BOJIAT MPOBECTH HCCIIE0BaHHE pOCTa B ycnoauu'x HEBECOMOCTH KOCTeH, He HECYLIMX BECOBOH
Harpy3KH, Ha puMepe KOCTEH uepena.

e BriepBble ynaloCh BH3yalH3HpOBaTh JIEHTOYHBIN CHHAINC JMHTEIHs YTPHKYJIOCa HBOTHBIX,
3KCIIOHMPOBAHHBIX B HEBECOMOCTH B TCUCHME 30 axeit. OtH ncchenonaﬂuﬂ T03BOJIAT MOJY4YHTh
BaKHEHIIME NAHHEIE O CNOCOOHOCTH BHYTPEHHEro yxa K ajaNTalnH (HanpuMmep, CEHCOPHOMY
00y4eHHIO) B YCJIOBHAX MOJIETA 60bLIOH MPOAOKHTEIILHOCTH.

e Briepsbie MONyYeHbl NAHHBIE O BIHAHHH 30-cyTOYHOH HEBECOMOCTH Ha 30HY CO'WICHCHHA
CYXOXKHJIMS M KOCTH. B HaCTHOCTH, M3y4E€HBI CTPYKTYPHBIC, GHOMEXaHHYECKHE W MOJIEKYJIIPHBIC
¥3MEHEHUS POTATOPHON MAHXKEThI H rOJICHOCTOMNA.

e BriepBble 1M0y4YeHbl aHHBIC O po3zeiicTBuH 30-CyTOYHON HEBECOMOCTH Ha 3KCIIPECCHIO T€HOB
¥ cojiepkanue GeKoB B XPsLIEBOH TKaHH CYCTaBOB,

eBriepBble BBINOJHEH OJKCMEPHMEHT IO HMCCICN0BAHHMIO MOABH)KHOCTH CIIEPMBbl, Pa3BUTHE
KOTOPO#i MPOXO/MIIO B YCIOBHAX KOCMHUYECKOr0 MoJeTa. OH TaKXe ABHJICS MEPBBIM 3KCNICPHMEHTOM,
L[eJIBI0 KOTOPOTO GBUIO YCTAHOBHTB, NIPOMCXOMUT JH B JUTHTE/IEHOM KOCMHYECKOM T0JIETE YCHJIEHHE
HecTaOUIbHOCTH FeHOMa MYXKCKHX NOJIOBBIX KJIETOK. |

o [Toka3aHo, 4TO MpeObIBaHNE KHBOTHBIX B HEBECOMOCTH NMPHBOIMT K M3MEHEHHAM IKCIIPECCHU
KaTEeXONAMHHOB, pETYJHPYIOLIHX aJpPEeHIPruuecKne PpeLenTopsl, onocpeayouue MpPOAYKIHIO
CEeKpETOPHBIX GE/IKOB B CITIOHHBIX XKEJIE3aX, YTO yKa3biBaeT Ha MOSABJIEHHE TPH3HAKOB OPraHH3MEHHBIX
cTpecc-peakuui B cmone. WneHTHOuKauus B coHe GHOMApKEPOB TAKHX peakLii COCTABHT OCHOBY

OHOXMMHMYECKOro TeCTa B KJIHHHKE H B YCIIOBHAX KOCMHYECKOro IoJIETa.



e [IpeaBapuTenbHbIe pe3ybTaThl CPABHHTE/ILHOIO aHAIH3a MOJIETHBIX W KOHTPOJBHBIX GHONPOG
CBUJIETENLCTBYIOT O 60jiee BHIPAXEHHOM (OPMHPOBAHHH Y3€NIKOB Y TOJIETHBIX JKHBOTHBIX. O3TO
corjacyercss ¢ THIOTE30H O TOM, YTO B YCJIOBHSX HEBECOMOCTH MPOMUCXOIMT aKKyMYJIHPOBaHHE
KJIETOK-IIPEAIIECTBEHHUKOB KOCTHONO MO3ra, BHAWMO, B pe3y/ibTaTeé HHIHOMPOBAaHHMS KJIETOYHOMN
¢ pepeHIUPOBKH.

K HacrosmeMy BpeMEHH MOJy4YeHbl JHIIb MpelBapHTEIbHbIE pe3yJbTaThl, BCECTOPOHHHH
AHAIM3 M JIeTATbHBIE HCCEI0BAHMS TONBKO HAYMHAIOTCA. ONHAKO JaXe OHH MOKA3bIBAIOT, HACKOJIBKO
BaXKHO npo_neneﬂne MCCJICIOBAaHUH Ha XXMBOTHBIX ISl NTOHMMAHHA BIIUSHHS YCJIOBHH KOCMHYECKHX
IOJIETOB Ha 3[0poBbe 4enoBeKa. K COXAICHHIO, CIOKHOCTh BBINIOJHEHHS KOCMHYECKHX IOJIETOB
OrpaHHYHMBAaeT YacTOTYy MX pealu3allid o nomiepixuaae'r HEOOXOIMMOCTL  MCIOJIB30BAHHA
KOJUIEKTHBHBIX YCHWJIMH M 3HaHMi OoJibloro HayyHoro coobuiectBa. TecHO€ COTPYIHHYECTBO
POCCHIICKHX H aMEepHKaHCKHX Hccienosarenedi B npoekte «BUOH-M» Ne 1 cnoco6cTBOBaIo €ro -
YCTICLIHOH pealH3alny U ABJAETCs 3a10roM ycnexa Gyayuux nosnetos. Pocculickue M aMepuKkaHCcKue
MCCIIeIOBATE/IM, NpHHUMaBIUKE ydacTHe B npoekte «BHOH-M» Ne 1, y6exaeHsl B TOM, yTO
HMCCIIE/I0BAHHA HA XHBOTHBIX KaK Ha OECIMJIOTHBIX, TaK M MHJIOTHPYEMbIX ANNaparax COBEPIIEHHO
HEOOXOIMMBI /Ul BBIABJICHHSA, H3YyYCHHS M YMEHBLICHHS PHCKOB H, B KOHEYHOM CUeTe, yCIELTHOrO
OCBOCHHS KOCMHYECKOr0 NMPOCTPAHCTBA Y€I0BEKOM. [IpOBENCHHIO IKCIIEPUMEHTOB C HMBOTHBIMH Ha
Gopry Memnynaponuoﬁ- KOCMHYECKOH CTaHLUMH MpENATCTBYeT OONBIIOE YHMCIO pasTHYHbIX
OrpaHHYEHHH. YYHTBIBAsA 3TO, POCCHICKHE U aMEPHKAHCKHE HCCIENOBATE/IH HACTOATE/bHBIM obpazom
PEKOMEHAYIOT [PONO/DKHTEL 3KCIIEPHMEHThI Ha KHBOTHBIX B MosieTax aBToMatHyeckux KA, kotopsie
MOMOTyT riy0xke NOHATh MEXaHM3Mbl BO3AEHCTBHS (PAaKTOPOB KOCMHYECKOTO MOJETA HA JKUBHIE
OpraHu3Mbl, BKJIIOYas 4esioBeka. bonee TOro, mposeeHne 3KCNEPUMEHTOB B MOJETAX HA Pa3IHYHbIX
annaparax no3BoJAeT HCCeA0BaTh GpyHIaMEHTAbHBIE BONPOCH GHOJIOTHH, YTO PaCIIMpSeT Hay4yHble
3HAHWA W TO3BOJIET pEATH30BaTh HE3ABHCHMYIO MPOBEPKY Ppe3y/bTaTOB, KPHTHYECKYIO
COCTaB/IAIOLIYIO HAay4yHOro mpouecca. Mcxons u3 atoro, yuyacTHHKH HecnenoBanuit npoekra «BUOH-
M» Nel ofpamarorcs KO BceM BEJOMCTBAaM M OpraHH3alHMsM, KOTOpbI€ 3aHHMAIOTCS peau3aLuei
KOCMHYECKHX MPOrpaMM, ¢ MPH3bIBOM OKa3aThb aKTHBHYIO MOMIEPXKKY H O0OECIEYHTh MPONOIIKEHHE

Hccnenosanui, Hauateix B nosere KA « BUOH-M» Ne 1.
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