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The Earth's gravity is an inevitable stimulus for living animals, and it is highly likely that certain
evolutionary conserved biological response mechanisms toward gravity exist and elucidating them might
have biological significance. We previously reported that neural stimulation from gravity makes immune
cells enable to enter the central nervous system. The purpose of this study was to analyze the biological
response when the gravity stimulus was changed, and to clarify how gravity affects the biological
response. The blood vessels of the central nervous system including the brain and spinal cord are
protected by the blood-brain barrier. However, bacteria and viruses infect the central nervous system
and inflammatory diseases caused by invading immune cells also develop. From this background, it has
been considered that there is a possibility that there is an entrance (gateway) where pathogens and
immune cells easily enter the central nervous system. However, its identity was unknown. In 2012, we
investigated using a mouse model of multiple sclerosis, a chronic inflammatory disease of the central
nervous system, the gateway site of immune cells and the mechanism of their formation, and reported
that the dorsal vessel of the fifth lumbar spinal cord is the gateway under a steady state. The phenomenon
in which specific neural stimulation in response to an environmental stimulus (in this case, gravity)
changes the properties of local blood vessels to induce local inflammation is now known as “Gateway
reflex”. On Earth, the gravity effects can be tested by mouse tail suspension experiments, but they
are not a formal proof. Therefore, a space exper iment using the International Space Station was conducted
in col laboration with the Japan Aerospace Exploration Agency. The mice were kept under microgravity
for about one month. This study examined how the dorsal vessel gateway of the fifth lumbar spinal cord
changes. As a result, it was found that the gravity gateway reflex was not efficiently induced under
microgravity, as expected, and therefore the local inflammation of the fifth lumbar spinal cord was
suppressed. We will examine whether the gateway has disappeared or has moved to another site. These
results were presented at conferences including the 48th Annual Meeting of the Japanese Society of
Immunology.




