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ABSTRACT

Behaviors and postures of the fish medaka (Oryzias latipes) (adult) and the newt (Cynops
pyrrhogaster) (adult and larvae)were observed under microgravity during the parabolic flight.
Results and discussions were as follows.

MEDAKA : The experiments were done on the adult fish of five different inbred strains and one

variety (orange-red, closed colony) of the species. Among all the inbred strains tested, three

strains (HOS, HO4C, HB12A) showed looping (together with twisting) behavior under
microgravity and light conditions. The strain HNI-II did not show any looping behavior at all.

Most fish of the strain HB32C did not loop either, though some of them did. The variety showed

no sign of looping either. Thus, there existed a clear strain-difference in the behavioral response of

the fish under microgravity and light conditions. However, under microgravity and dark
conditions, all the fish tested, i.e., all the fish of the five inbred strains and the variety did loop. At
present, from these parabolic flight data, the best fish candidates for the space experiments are
those of HNI-II strain. About 2 day-duration of light period will be introduced, starting just
. before the launch, in order to give the fish enough time (without looping) to adapt to microgravity

conditions.
NEWT : Anadult newt in water swam with gentle rolling and twisting. Several developmental
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stages of larvae were flown. Later-stage (54-57) larvae tend to respond both at the onset and
during periods of microgravity with vigorous upward or sideways swimming. Responses to
hypergravity are not frequent or vigorous. Approximately 1/3 of early-stage larvae (42-48)
respond to the onset of microgravity with upward swimming. These responses are more vigorous
and long-lasting in light than in dark. Vigorous responses to hypergravity, either before or after
microgravity, were seen in both light and dark. In dark, the most common response was to either
freeze throughout the period of microgravity or to make a short movement, either upward or
sideways, and then to freeze. The observations made during these parabolic flights suggest that
the differences in behavior might be related to the development of the semicircular canals. Further
anatomical studies currently in progress will give us more information concerning when the
semicircular canals are sufficiently developed that they could give useful information on angular
acceleration. It will be of great interest to determine of this developmental sequence could explain
our observations.

Several species of amphibians (Hynobius, Cynopus pyrrhogaster, Rana rugosa, Rana
nigromaculata, Xenopus, Hyla japonica, Rhacophorus schlegelii) were exposured to the parabolic
flight to test the possibility of getting motion sickness in amphibians. Japanese tree frogs (Hyla
Japonica) were flown to the space station MIR and spent eight days in orbit during December, 1990.
On the MIR, frogs on a surface often bent their neck backward and walked backwards. This behavior
was observed on present parabolic flights and resembles the retching behavior of sick frogs on land-
a possible indicator of motion sickness.These results indicate that frogs can get motion sickness and
suggest that the unusual posture of the frogs on the MIR may have represented motion sickness.
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Fig. 3-1 Developmental Stages of Newt Cynops pyrrhogaster
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Fig. 3-2  Plot of total swimming of 5 groups of larvae, separated by developmental stage and light
condition. One "newt-sec” represents one larva swimming for one second. For each
animal, the total swimming was measured for each gravity condition®.
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Fig.4-1 Velocity (cm/sec) of a fish of HOS strain around the parabolic ﬂ1ght Time 0 designates the
entrance to microgravity level 9,
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Fig.4-2 Looping and twisting behavior of an inbred
strain medaka HOS under microgravity and

light conditions. Movement of a fish (shown
by a white arrow) is traced; (a) Time elapsed
from No.1 to 20 is 1.8sec, (b)Fish positions,
and (c)Direction of the fish during that period %)
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Table 4-3  Fish behavior under microgravity

F$£% (Strain) B (Light) B (Dark)
HOS O O
HO4C O O
HBI12A O O
HB32C A O
HNI- I X O
MR AT A N O
(Variety)

O : [l#x (all fish looped)
A . —E[EEL (some fish looped)
X . [#EET (no looping)
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Looping and twisting behavior of an inbred
strain medaka HOS under microgravity and
light conditions. Movement of a fish
{shown by a white arrow) is traced; (a) Time
elapsed from No.1 to 20 is 1.8 sec, (b)Fish
positions 9 '
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Table 5-1  Animals exposed to parabolic flight !V

Species & Nuﬁber of
Developmental Stage Controls
Hynobius nebulosus larvae 27
Cynops pyrrhogaster larvae 5
Cynops pyrrhogaster females 3
Cynops pyrrhogaster males 3
Rana rugosa males or juveniles 17
Rana nigromaculata juven.iles 21
Xenopus laevis juveniles 15
Hyla japonica females 3
Hyla japonica males 19
Rhacophorus schlegelii females 3
Rhacophorus schlegelii males 10

Totals for each day

Experimental Animals

Day 1(10} Day 2(8)

4

6

5
6

8
6 .

6

3
6

s
S 6
23 43

Day 3(3) Day4(9)

6

Bold values in body of table indicate groups

6
in which at least one individual vomited after exposure
to parabolic flight. The number of parabolas flown on
each day is shown in parentheses at top of table.

8

8
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Table 5-2 Latency between exposure to parabolic flight and emesis 19

Species Time Interval Over Which Emesis Occurred
Hynobius nebulosus
larvae <0.5 br
. (Tor2)
Rana rugosa
males or juveniles 1-2.25hr
(lor2) The large spread for times in this table reflects evening
Rana nigromaculata ' and night periods when no observations were made. The
. s : ; 4 based
juveniles : 6-19.5 hr mumber of individuals likely to have regurgitated food b
(Tor2) numbers in parentheses indicate the maximum and minimum
on the volume and distribution of vomitus in their containers.
Hyla japonica
males : 2128 hr
H
Rhacophorus schlegelii
females 7-21 hr
(210 4)
males 0.5 hr, 6-19.5 hr, 7-21 hr, 30-42 hr
(1w02) (1102) (1t02) (1wo2)
-12-
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