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Planarian Responses to Extreme Hypergravity -
Robust Survival and Vulnerable Regeneration

Riona MatsumoTto* and Kohta TAKAHASH! * *
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Planarians are freshwater flatworms withmarkable regenerativebidity and have long been
used as model organisms for studies of tissegeneration and stem cell function. They retain
numerous gene functions conserved with highemafs and, due to their simple body structure

* Jeilp R RS LA A f LR, 20254F BEARS

* Graduated in 2025, Department of Life Science and technology, Faculty of Engineering, Hokkai—Gakuen University
R, AL AR RS AR Ay R
** Professor, Department of Life Science and technology, Faculty of Engineering, Hokkai-Gakuen University



52 oA H#ER-wm O K

and high adaptability to external environments, serve as a valuable model for evaluating multi-
cellular responses under extreme conditions. In this study, we investigated the tolerance of pla-
narians, as multicellular invertebrates, to hypergravity and its effects on regeneration. Planarians
exhibited extremely high hypergravity tolerance : after 24 hours of exposure to 18,800xg, more
than half of the individuals survived, and all animals exposed to 8,400xg recovered from tran-
sient behavioral abnormalities. Moreover, no behavioral changes were detected at 2,100xg. In
contrast, the regenerative process was more sensitive to hypergravity, with noticesble delays
even at 2,100xg. Importantly, when fragments avoided lethal damage, regeneration proceeded
under normal gravity and ultimately restored norma morphology despite the prior delay. These
results indicate that while fully formed individuals possess strong resistance to hypergravity, re-
generative processes involving dividing cells and tissue reconstruction are more fragile. Further-
more, the multicellular body appears to have an intrinsic regulatory capacity that enables dis-
rupted regeneration to recover once normal gravity is restored. Overall, this study provides fun-
damental insights into the tolerance of multicellular organisms under extreme gravitational envi-
ronments and offers implications for assessing biological resource transport and maintenance of
physiological functions in astrobiological contexts.
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LTHwHNA,
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BNDSEETH o7z (F2). £ <1218,800xgh L U8, 400X g T, YINT 2 HERICHAFTE
IR BHE SN LM AL CBlg SN (R3). 18, 800X gTHAAF L2RBER 7 Wih @5 H 5 IF
FCi, EROMSIEED S A4 I v ZI2FNHEL, IROKE SHRY—4 ke L CHAEL
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BT RE 2R L2b00, &EEPEIE L. S 5122,100 X gbL T TSN 2 815 %
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