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Biological Satellite for Gravitational Biology

Pl: Masayuki Saigusa (Okayama University)

Perspective

Certain terrestrial organisms show their resistivity against extreme environment. Such
capability has been acquired through their evolutional history on Earth. We select plants,
animals and microorganisms for our test organism, and examine effects of extreme
environmental factors, such as high hydrostatic pressure, vacuum, hyper— and micro—gravity,
cryogenic and high temperature, cosmic radiation, and synergetic effects of those. The
responsible physiology is studied of their resistivity and restoration capability after
cryptobiosis. Our research objectives are closely related to the core scientific question for
the origin of life and the fundamental concept of living creature, the panspermia hypothesis,
planetary protection and ecopoisis on extraterrestrial planetary bodies.

Materials

Water bear (Miinesium tardigradum)

Spore and plant body of moss; species living on stone and rock, soil surface, and tree
stem.

Plant seeds
Cyanobacteria (Mostoc)




Findings in FY2006

Water bear: Survival and restoration was seen after exposure to high pressure
(7.5 GPa) for 3 hours. Convulsion of appendage limbs was observed after 6 *
hours of exposure. Lethal effects of 24 hours exposure. After exposure

against vacuum (102 Pa), it was shown partial survival and convulsion of
appendage limbs. }

Moss: Exposure of spore and plant body under vacuum (1073 Pa) ‘or nitrogen for 2
weeks resulted no damage t

Plant seeds: Vacuum (1_0 Pa) gave no.damage. _
Cyanobacteria: Vacuum (1073 Pa) for 2 weeks resulted in no damage:.

o
Devélopment offtemperattire logger for space
exposure experifaent f /

Bread,Board:Model of a stand-alone small sized logger has been developed and
tested. It will-enable to log-thermal environment through an exposure period for
securing scientific quality of experiment. *

-
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Resistibility of Milnesium tardigradum against the ultrahigh pressure in criptobiotic
condition

M. Saigusa', T. Uozumi', F. Ono? Y. Matsushima? A. Suzuki® T. Naganuma? H. Hashimoto®,

M. Yamashita® [Faculty of Science, Okayama University (1: Biology, 2: Physics), 3

Keio University, 4: Hiroshima University, 5: University of Tsukuba, 6: JAXA]
<Space Utiliz. Res, 23, 402-405>
Abstract: Criptobiosis is a feature of Minesium tardigradum (Phylum Tardigrata). When this animal is
exposed to environmental conditions that are not good for their activity, they are transferred to a special
shape called ‘tun’ We have investigated the resistibility of the tun against super high pressure. Twenty
specimens of M. tardigradum were transferred to tun in dry conditions, and were kept in desiccator for a
week. Tuns were placed in 7.5 GPa for 20 min, 3hrs, 6hrs, 12hrs, and 24hrs, respectively. While almost of
tuns exposed up to 6 hrs recovered, but all of the no specimens exposed for 24 hrs did recover.
Twenty-five percent of the specimens exposed to 12 hrs were alive, but no specimens couldn’t walk and
died within a week. We supposed that resistibility of M. tardigradum should be further enhanced if their

tun is formed in complete vacuum and low temperature.
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Table 1. Resistibility of M tardigradum
tuns against 7.5 GPa exposed in different

times.
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Figure 2. Survival ratio of M tardigradum
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Figure 3. Survival ratio of M. tardigradum
exposed to ultrahigh pressure for 3 hrs.
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RERFH BiE% ERHT  FohA T
7.5 GPa (20 min) 20 18 0 2
7.5 GPa (3 hrs) 20 20
7.5 GPa (6 hrs) 20 0 20
7.5 GPa (12 hrs) 20 0 5 15

Table 2. Influence of ultrahigh pressure on
M. tardigradum.
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Figure 5. Survival ratio of M. tardigradum
exposed to ultrahigh pressure for 12 hrs.

HhTRIL(E) ENnAOT454(H(R)

.

Figure 6. Chamber (left) where tuns are

placed with CgFy.

20 +
E
[}
5 15 1 i Cg4F 4 24hrs
%
£ =~ Control
%5 10 1
T
e}
0 1
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specimens not soaked.
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