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Chronic effects of non-24 hour solar days
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OmZEIXFREZ Jihwan Myung (Research Scientist, RIKEN Brain Science Institute)

The internal period of physiological cycles in all life forms on Earth closely resemble the planet’s rotational period of 24-hour, hence the
cycles are called the circa- (about) dian (a day) rhythms. We now know that maintenance of the normal circadian rhythm is critical for mental
as well as physical health. However, the 24-hour rhythm is only unique on Earth as other planets in the solar system have vastly different
solar day lengths: Mars, the major target of space colonization, for example, has a solar day length longer than 24 hours. What would be
the long-term consequences of living under the non-24-hour days? Studies show that chronic disturbances of circadian rhythms result in
cognitive deficits and negative mood states. Would the longer-than-24-hour days on Mars cause similar problems in the brain? We study
this issue in the context of seasonal affective disorders. Circadian clocks distributed throughout the brain reorganize their relative phases
under seasonal daylengths. This circadian phase organization is a potential endophenotype of an affective mood state. We investigate if it
is possible for the chronic
non-24-hour days to cause A Brain-wide organization of circadian phases B Synchronized phase organization
phase organizations similar
to those seen under seasonal '
daylength conditions.
Our approaches are both
theoretical and experimental,
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Hypothermia as a risk factor
for memory consolidation

‘@& OMEMAKRE Michael Lazarus (Principal Investigator, International Institute for
! Integrative Sleep Medicine, University of Tsukuba)

O@:EEMAIEH Masanori Sakaguchi (Principal Investigator, International Institute for
Integrative Sleep Medicine, University of Tsukuba)

Whereas hibernation is common in rodents and other animals, there are only a very few cases of suspected hibernation or states
similar to hibernation in humans. Induced hibernation, also known as suspended animation, is the slowing or stopping of life
processes without termination by cooling the body down. This technology has great potential for long distance space travel and
medicine. Induced hypothermia has been used for open-heart surgeries and other clinical procedures, but the risk for brain functions
is largely unknown. In this research, we plan to elucidate the effects of pharmacologically or genetically induced hypothermia on the
consolidation of memories.

The research is conducted in collaboration between the Lazarus and Sakaguchi laboratories. The Lazarus laboratory uses innovative
genetically engineered systems to investigate homeodynamics

in sleep and body temperature. Moreover, the laboratory

has developed a high-throughput sleep bioassay system, by
which electroencephalogram (EEG) and electromyogram
(EMG) recordings are used for experimental assessment of
sleep and intraperitoneal thermal sensors are used to measure
simultaneously body temperature (Oishi Y, et al. J Vis Exp.
2015, 53678, doi:10.3791/53678). The Sakaguchi laboratory
studies behavioral learning and memory paradigms based on
fear conditioning. Mice are trained to associate a foot shock
with the context in which it occurs. Characteristic “freezing”
behavior, which entails complete immobility except for
breathing, is used as a measure of fear memory.

temperature monitoring
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