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Abstract: Although the opportunistic infection occurs most of people in the world, the healthy
human and animals don’t show the clinical condition, just show the latent infection. Once host
immunity becomes suppressed, these pathogens reactivate, propagate in the host, and show the
clinical condition. However, such a scenario happens on the earth with gravitational field. The
reports of the real phenotypes of the microbes under no gravity or microgravity in the universe, an
extreme environment, have been published little. No one knows this result. When many people stay
in the universe, the dormant pathogens which are infected latently with most of humans can
reactivate and show the clinical condition. Therefore, these situations are very dangerous. In this
study, we aim to analyze the clinical change and phenotype of opportunistic infection in the
microgravity environments in the universe. At first, we analyzed the phenotypes of host cells for
the opportunistic pathogens. We characterized two types of cells; Vero cells as cell lines and HFF
cells as primary cells using the three-dimensional (3D) clinostat. Our final goal is to evaluate the
onset risk of opportunistic infection during human long time stay in universe by the experiment in

International Space Station.
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Fig. 1.

3D clinostat in CO; incubator.
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Ry ¥y v S fEOTITRI(H T TT 7 Fig.
2)|Z DMEM ##EHL, £9E ) F T/ 80%a 7 /L=
UMTRDHET Vero Mzt LIz, fitl\C, I RE
SELUUINE ) R TC 7 HMIMERRRSE L, L BAIMER D
BEIZL- T, MHEDOENWE IR,

SEUSUNE )R T 7 HEHERFRS R L7455 Vero
AT IS AE AR LTz, B P CREER LD DI
fasfiIBlE S e oz, BLMUNE )T Tk, Mk
BLIXBAAA 4 B CHIRRBEOIE s ClcBissn iz,

ZIH DRSO TE R 23 AR R B T B0 AT
Bz, Vero FfaZzSELI/NE T FC 24 IRpfHEE
L7ct%, ) T C 24 FEREEER LTz, ZORER., Bl
B )R T 24 FEEE R L% IS e g, &
J1FC 24 REIRE B LI bIH R L7 o7, 16T, Al
JRaBE O EIE AR AR Th D,

wizavfb7ae oy A (Pl) Ytz FVCL B RU0)
HSFT Vero fIBICEB W TS LD HITEBE A Hl AR
WA Z L COBDRNT AT -T2, Pl I3 BETH
0, MR E Yt d DI ENTE D, ZOREH, Masiic
BUWTPI TYFE- 7T 72 Hifasii XA = 7= /e
TSN TWDZERHLNE ST,

I ENTERUMNEATIZE T HBEEME (IR
EEMRE) ORBFEOLR

SRV INE ) T CHIBRER T D Vero MIRRIZIUNT
MBBEOTE N Roniz7=0 | PR la coREl
BN DWW TRENT 21T o 72, A B TIX. Toxoplasma
gondii OEEEIZHVBS Human Foreskin Fibroblast
(HFF) ZfE AL 7=,

eV INE )T C Vero MERRIZ 38U CRAZSLO 2K
DRGNS 3 H BIZHBWTH A BMEE B T/
HEfRSRI T E SN2 o7, BUNE T 7 HET
AR IIT RO DH DD | Vero M~ T HFF (X
PR AR LIZ W EE 2B D,

4, FEO

AW I N T, BRIEGRIZ &5 B LY E A 5 |
S TR R AR D B U N ) T I 1T D R B A- iR
WrdsZs&BHIELT, T INOOFFEEROSE FHH
Gk LA 28 /M) D F IR DT 21T -7,

SR/ NE ) R Vero fFRIZMARSE A B, Z
HIIRBRII A P A7 B L TH D, SHIT, Bl NE
TC, Vero flifid, HFF Hil@ OEEIMEES L,

A%, SR/ NE ) N COMBR/NRE (vl R
7) DIEREEAL BT DL ENHD, B B ELEI 2
LD RAT O MEEN DD, IO, RSO BT
HOEB/NE S T T, MY 7T R~ Y T2
L DIEWTEAT,



5. HiE
AWFFEIE, IAXA FH AT AT T B 5 A1) H 55
FRE 2023 tEETa I a—F 4 VRO B A

T TATONTZL DO TH S,
S E X
1) Crucian B et al. Evidence Report: Risk of Crew

2)

3)

4)

5)

6)

7)

8)

9

Adverse Health Event Due to Altered Immune
Response. (2015)

Mehta SK, Crucian BE, Stowe RP, Simpson RJ, Ott
CM, Sams CF, Pierson DL. Cytokine 61, 205-209
(2013).

Lapchine L, Moatti N, Gasset G, Richoilley G,
Templier J, Tixador R. Antibiotic activity in space.
Drugs Exp Clin Res. 12, 933-938 (1986).

Zea Luis, Larsen Michael, Estante Frederico,
Qvortrup Klaus, Moeller Ralf, de Oliveira Silvia
Dias, Stodieck Louis, Klaus David. Phenotypic
Changes Exhibited by E. coli Cultured in Space.
Front Microbiol. 8, 1598 (2017).

Wilson James W et al. Media ion composition
controls regulatory and virulence response of
Salmonella in spaceflight. PLoS One. 3, 3923
(2008).

Crabbé Aurélie et al. Transcriptional and proteomic
responses of Pseudomonas aeruginosa PAOLl to
spaceflight conditions involve Hfq regulation and
reveal a role for oxygen. Appl Environ Micraobiol. 77,
1221-30 (2011).

Gilbert Rachel, Tanenbaum Nicole, Bhattacharya
Sharmila. Asparagine biosynthesis as a mechanism
of increased host lethality induced by Serratia
marcescens in simulated microgravity environments.
Heliyon. 8, e09379 (2022).

Stervbo Ulrik et al. Gravitational stress during
parabolic flights reduces the number of circulating
innate and adaptive leukocyte subsets in human
blood. PLoS One 13, €0206272 (2018).

Wang Chongzhen et al. Microgravity activates p38
MAPK-C/EBPJ pathway to regulate the expression
of arginase and inflammatory cytokines in
macrophages. Inflamm Res 64, 303-11 (2015).

10)Shi Lu et al. Spaceflight and simulated microgravity

suppresses macrophage development via altered
RAS/ERK/NFkB and metabolic pathways. Cell Mol
Immunol 18:1489-1502 (2021).



	疑似微小重力下での日和見感染症の宿主細胞の変化の解析
	Analyses of host cell reaction for opportunistic infection under microgravity
	Abstract: Although the opportunistic infection occurs most of people in the world, the healthy human and animals don’t show the clinical condition, just show the latent infection. Once host immunity becomes suppressed, these pathogens reactivate, prop...
	Key words; Host cell, Opportunistic infection, Microgravity.

