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Mice in Bion-M 1 Space Mission: Training and Selection
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Imaging and Simulation Technology Center (BioV1S), NASA Ames Research Center, Moffett Field, California, United States of America, 4 Indiana University, Department of
Psychological and Brain Sclences, Bloomingten, Indiana, United States of America, 5 Anckhin Institute of Normal Physiology, Russian Academy of Medical Sciences,
Moscow, Russia, 6 Kurchatov NBIC-center, Natlonal Research Centre “Kurchatov Institute”, Moscow, Russia

Abstract

After a 16-year hiatus, Russia has resumed its program of biomedical research in space, with the successful 30-day flight of
the Bion-M 1 biosatellite {(April 19-May 19, 2013). The principal species for biomedical research in this project was the
mouse. This paper presents an overview of the scientific goals, the experimental design and the mouse training/selection
program. The aim of mice experiments in the Bion-M 1 project was to elucidate cellular and molecular mechanisms,
underlying the adaptation of key physiological systems to long-term exposure in microgravity. The studies with mice
combined in vivo measurements, both in flight and post-flight (including continuous blood pressure measurement), with
extensive in vitro studies carried out shortly after return of the mice and in the end of recovery study. Male C57/BL6 mice
group housed in space habitats were flown aboard the Bion-M 1 biosatellite, or remained on ground in the control
experiment that replicated environmental and housing conditions in the spacecraft. Vivarium control groups were used to
account for housing effects and possible seasonal differences. Mice training included the co-adaptation in housing groups
and mice adaptation to paste food diet. The measures taken to co-adapt aggressive male mice in housing groups and the
peculiarities of “space” paste food are described. The training program for mice designated for in vivo studies was broader
and included behavioral/functional test battery and continuous behavioral measurements in the home-cage. The results of
the preliminary tests were used for the selection of homogenous groups. After the flight, mice were in good condition for
biomedical studies and displayed signs of pronounced disadaptation to Earth's gravity. The outcomes of the training
program for the mice welfare are discussed. We conclude that our training program was effective and that male mice can be
successfully employed in space biomedical research.

Citation: Andreev-Andrievskiy A, Popova A, Boyle R, Alberts J, Shenkman B, et al. (2014) Mice in Bion-M 1 Space Mission: Training and Selection. PLoS ONE 9(8):
e104830. dol:10.1371/journal.pone.0104830

Editor: Nandu Goswami, Medical University of Graz, Austria
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Ha 4yto 006paTuTh BHUMAHUE?
(noka yynTtecb B YHUBEPCUTETE)

[ NaBHaqa 3agadva — XopoLUo (OTNIMYHO) YYUTLCH
Kakue KpyThbie NeKLUnun YnTatoT Ha gpyrmx
Kadoegpax?

Kakoe HanpaBneHne Bam no gywe?

KTo B aTom obrnacTtu nugupyet B mupe? B Poccumn?
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Ha 4yto 006paTuTh BHUMAHUE?
(npu BbIOOpE nabopaTtopun)

Hackonbko 3aBnab ycnelleH B CBOEM aene?
(PubMed, Web of Knowledge, Scopus, Google Scholar, Kopnyc akcnepTos)
Kakue y nabopartopum rpaHThbI?

(PH®, MKB)

Hackonbko pa3BuUTo MexayHapoagHoe
COTPYyQHUNYECTBO?

[ Ie nabopatopus pacnonoXxeHa? Kak ocHalleHa?
HpasuTtca nn Bam 3aBnab kak yenosek?

A coTpyaoHuKM nabopartopumn? (team building) FUTURE
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a 4YTo 0OpaTUTb BHUMAHME?
(npu BbIOOpE nabopaTtopun)
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Save to Mendeley Apyrue 3aknagku ¥

MHaeKcbl ULMTUPOBaHUA PaboT POCCUNCKUX YHEHbIX
| ckath no pamuanu

KommMmeHTapuit U ycnoBHble 0603HaYeHun

B 2001 roay Ha caitTe scientific.ru Ha4an dyHKUUOHUPOBaTL NPOEKT «KTO eCTb KTO B POCCUWCKOIA HayKe».
Ero aBTop Bopuc Eerensesuy tepH nyGnukosan exerogHo 0GHOBNAEMbIE CNIUCKK LMTUPYEMbIX POCCUIACKUX Hay4HbIX paboTHUKOB, ucnonbays aaHHbie Web of Science
(B TOM YKncne aaHHble 0 "cKpbITLIX" cebinkax, onumna "Cited Reference Search"). MNoapo6Hee o ckpbITbix cCbiNKax cM. «K Bonpocy 06 UCYMCNEHUM UMTUPOBAHUA HAYYHbIX CTATEeR» .

CyMMapHoe unTupoBaHue ctaten astopa no S| (WoS) - He meHee 1000
uMTUpOBaHWe cTaTen asTopa onybnukosaHHbIX B nocneaHue 7 net - He meHee 100

Mo pacnonoxenutw: no ropogam P® « no crpaHam eHe PO * no uHcturytam 8 PO

AcTpoHOoMUs * Buonorus « Xumust 1 Haykv 0 matepuanax * Hayku o 3emne » MaremaTtuka u Computer
Science * MexaHuka * MeavuuHa * ®uanka * HxeHepHble Hayku

OCHOBHbIE CNIUCKU:

Mo obnacTsim 3HaHuA:

This data is extracted from the Web of Science® and reproduced under a license from Thomson Reuters.
You may not copy or re-distribute this data in whole or in part without the written consent of the Science business of Thomson Reuters.

Mcnonb3ayeTcs Tekylan (Ha MOMEHT 3arpyaku AaHHbix) Bepcust WoS 1 nonHblii novck no scem 6asam, AOCTYNHLIM ANS TEKyLUen BEpCUM NOANMCKM MHCTUTYTOB PAH.

ﬂy6nm<auma WHOEKCOB LIMTUPOBAHUA POCCUIACKUX Hay4HbIX paboTHMKOB UMena pa3Hoobpa3sHbie U AONTOCPOYHbIE NOCNEeACTBUA:

* MHOTME POCCHCKUE Hay4Hbie pabOoTHUKK Briepeble Y3Hanu O CYLUEeCTBOBaHWM MHAEKCa LNTUPOBaHUS;

* HEKOTOpble 3aQyMarnuch O TOM, YTO CUCTeMa NPOdECCHMOHAaNbHBLIX LIEHHOCTEN MOXET BbiThb BLICTPOEHa BHE CTENEHEe! W 3BaHuiA;

* WUHbIE YCOMHUIUCH B TOM, HTO 3Ta «MEXJyHapoaHas CUCTeMa LeHHOCTE» YHUBEpCanbHa — YK O4eHb pasHblie BbIBaloT Hayku, AaKe CPeau eCTEeCTBEHHbIX, U HE MOXET BbiTb 8AWHLIX «MOPOroB» ANs
onpeaeneHus BbICOKOro LUUTUPOBaHMS;

« KTO-TO yTBEpXaar, 4To cucTema 06ecLeHMBaeTCs U3-3a CrIMLWKOM aKTUBHOMO LUMTUPOBaHWA 3aBEA0MO CNeKyAaTUBHLIX paboT.

npOEKT «KOQI'I!C SKCNepToB» HenocpeacTBeHHO BbIpOC M3 «KT0 ectb KTo», MOCKONbKY CNMCKK LUTUPYEMbIX POCCUIACKUX aBTOPOB UCNONL3YHTCA B HEM B Ka4ecTee CNUCKoB pekomMeHpaTenen. B uenm npoekTa Bxogunoc
UCNONL30BaHWE NONMOXKUTENBLHOIND ONbITa, HAKOMJIEHHOMO NPpKU COCTaBEeHUK CMUCKOB, a TakKe CrinaXuBaHWe yKasaHHbIX HeOCTaTKOB. C ocenu 2009 roaa oba npoekTa beHKuMOHMDleT COBMECTHO, UCNonb3ya 06u4yro
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Ha 4yto 006paTuTh BHUMAHUE?
(MO >KN3HMW)

AHITIMNCKNN A3bIK

MexayHapoaHble KOHPepeHUUN U LLIKOSbI
Communication skills. Pernctpbl peun
YCTHble Aoknaabl

OnbIT paboTbl 3a pybexxom

He 60sTbCs cnpalumBaTh U ga)e NpocuTb

He neHunTbCcH
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Ha 4yTto 06paTnTb BHUMAHME?
(MO >KN3HMW)
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