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Abstract: The goal of this study is an acceptance of 2021 Research Solicitation for Feasibility Study
of Science Research utilizing the Japanese Experiment Module "Kibo". We will try to the study of
carcinogenesis under tail-suspension and hyper-gravity after irradiation in mouse models, and verify
the possibility of space experiments. Completion of this proposed experiments will allow us to
evaluate the cancer risk of not only space radiation but also gravity and to reduce the uncertainties
in risk assessment. We’ll verify whether we can prevent the progression of cancer by temporal
loading as a countermeasure against tumor progression in space. We hope our project will contribute
to the safety of space mission and overcoming cancer. For near future experiments in Gateway and
base camps on the Moon, we will try to establish the high sensitive assay system for carcinogenesis.
In addition, we operated the Simulator of the environments on the Moon and Mars with Neutron-
irradiation and Gravity-change (SWiNG) as a platform of space radiation research. Here, we report

on the progress of this year.

Key words; Combined effects, Space radiation, Variable gravity, Cancer progression, Simulator.

1. HEDE=R

N & EBITFED AT, FEREIRE TIN5,
ECRBIFOME LD ZCOBFRD, T Tl
M CHEIT T 22 EMNMBILTND. BADOHETTIEFE TIL,
A AABL, HAEL TRZW T REIC R D ETIZ, £<
DA IR Lo THERRS LTV . Lol
FHERIZB WL, H EoREE ITELIL -k
RROKTFAREIIHLDILD (Akiyama et al, npj
Microgravity, 6:14, 2020). &7z, JEFEE~T AET L
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V% (Wang etal, Proc Natl Acad Sci USA, 104:14777-82,
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YRR — LR, SN RESRDIENIESNT
V% (Lee et al, Aviat Space Environ Med, 76:536-40,
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TRV, ZDT2, BERELTZZEIZEDTEEFIFH D
FIFIAN AD B TITRNWZENFERINTND. £,

RBAVRIEDI 2T, MIROHEN#ERD. SHIZ, K
PR~ A NDE, BB fr— LT
BIEBIRELRD, WFITEWVITRO LN LR
STz, ZHIUFIE O BEFETTHE I S E RE DK 2B 5
LTWHZEARLTERY, BRI > THRIEROK
TRREEILERET ORI THD. FexrbRigD~D
ADFM, BAMIEE IV, BEBREET VICBITS
JEGE DGR TCHE R LT 510, 2 br— b
T, MEBbiEx 2252 AL, DADEITRRELD
LEMERL-. &5, mEWZ e, 1A 2 K, B
A v T D &MU - B iR s KOV O HESH
LB N e — LB DL W e LT
(Takahashi et al, Int J Mol Sci, 19: 3959, 2018). Z D& 5
b, B AMEZITERA AN AL T, FHTO
DA DHELTEBIH T2 HIEDREIZ D73 5EE 2T
W5,

IHIZ, Tz 1L 3D 7Y SRSy NEE A T B LU
E O X B LOERL TR R RS 27 22877
\ZBERL72 (Ikeda et al, Biol Sci Space 30: 8-16, 2016;
Ikeda et al, Life Sci Space Res 12: 51-60, 2017). ZD %
Ex A, BAR I BURAT 21TV, HUR & 58 U0
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) 0 [F) P I 3 (T 0 A e B 4 208 TE L <4 Uk R
DNA 5N ELEESNRNEES ) LARLE & R~
THRERES TS (Ikeda et al, Int J Mol Sci 20:4791,
2019). IHIT, HE ML THIZE ML CH BN &
jj"FBEQTézhtn‘\HiH’? IEFRE TR SNz RpE T, X
RIS KO ERLF ROV TN Th Y (R B
N ipb % L T\% (Hada et al, Int J Mol Sci.
20: 43, 2019; Yamanouchi et al, Life 10:187, 2020).
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HE IRANRKREL 72D ZE06 IBRABHKD ]
Z LB HIA T, M ERERER T E T VA%
BfSEL, REEO7 4 VT 4 AX2T  HiEEH
fELTW% (Fig. 1).

I HlZ, Gateway, H - KEOHWFHTZZE, [F
HEHR & BEOREZLICE DEAEE) 25
RE RN OFEERGEZE X THWDH, EFEH
TWOEBRTELDONIAEETHD. TN THE
D A Z, WHARA~DORRA &, WFFE SR DRSO 72
O, RERE Y a ryE2FEEE LA L, BEMOICH
7 Gap LD, EHET LB RAEEDLI L E
JHo>TWb (Fig. 1).
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FTBRES & BLHE L 725 (SwiNG: Simulator of the
environments on the Moon and Mars with Neutron-
irradiation and Gravity-change) % (i % L 7= (Takahashi
etal, Life 10:274,2020). K& /EREEI1X, AR E
TR % 32T DRNCEAT 2 2 #lc XV 3 kochlEs
SELHZ LT, EHMEERIICELEED. 2
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Using film badge, measured radiation dose equwalent of control sample
and irradiation sample for 24 hours.

=8
samples samples
Incubator of SwWiNG No. 1 No. 2

ND 10.8 £ 0.0 mSv

ND 1.08 + 0.00 mGy/day

Measurement date, 18-21 March, 2020. *1 em dose equivalent. ND. not delecL
The dose rate was determined from the dose equi The radi
factor of neutron [*52Cf, 2.1 MeV) was calculated as 10 [ICRP Publication 92].

Fig. 3. SWiNG O 3 i i SR

AEEIMRETMME LT, — DX 74Ny
(Radiophoto-luminescence EN, Chiyoda Technol Co.,
Tokyo, Japan) z fifi o 72 #f &=L HE ATV, TRFH M
23TV 1 mGy/day OIEAR EFR P EGERA TE 5
Z L &R L7z (Fig. 3) (Takahashi et al, Life 10:274,
2020).
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Measured integrated RCF for different rotary speeds of moter 1 during 1-minute rotation.
The XY ratios of clino-rotation were set at 11:13 rom.
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ALEE O O IT OS> 7 VET 10 em D
HEECH Y, ZoE»bHEN S REE TOH
TAD X, Y, Z FEIZBT S MExmEL ] (RCF:
Relative centrifugal force) ™ #k B 19 & {k %2 3D
accelerometer ADXL335 (Analog Devices, Norwood, MA,
USA)Z W TRRTZ. ZORER, v Ia—var &
BV OEHEELOFRE TEE) B 20 R ITIZHE O
ENCZET HZ ENFHIIES 7z (Fig. 4) (Takahashi
etal, Life 10:274, 2020).
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