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Does it keep cells young in space?
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Abstract: Missing link connecting our life system evolved on the earth and physics-based science
with computational simulation, should be discovered to recreate the human sustainability through
space life science performed in 1SS Kibo Japanese Experimental module. In March 11" 2011
Japan has suffered from great disaster of earthquake with Tsunami as well as accident at nuclear
power generation plant at Fukushima Prefecture, the influence of which is too great for scientists
to neglect this happening. The difficulty to extend preventive medicine for an individual person,
especially older people is similar to nuclear accident. Despite that we human society has people
with a lot of severe life-related (and also age-related) diseases or severe experience like Chernobyl,
modern science and technology has been directed to after treatment in spite of having much
experience as historical facts. The human being has to decide to change the direction of science at
both levels of an individual and peoples; such that the human being should rightly evaluate ability
as natural object, whose biological knowledge to be able to adapt the environment have evolved
for forty billion years, also that historical and geological facts into man-made simulation analyses
and sensing and measuring our biological human body and mind system. From both knowledge,
eggshell membrane is considerable into both aged people and space biological problem. We found
that water-soluble alkaline-digested form of eggshell membrane (ASESM) can be used as a
material to provide extracellular matrix (ECM) environment for human dermal fibroblast cells
(HDF) in vitro. Avian eggshell membrane (ESM) has fibrous-meshwork structure and has long
been utilized as a Chinese medicine for recoveries from burns injuries and wound in Asian
countries. Therefore ESM is expected to be providing an excellent natural material for biomedical
use but those applications were hampered by the insolubility of ESM proteins. In this study a
novel 2-methacryloyloxyethyl phosphorylcholine polymer (PMBN) biointerface selectively
capture the ASESM proteins were used. The surface shows fibrous structure under atomic force
microscope (AFM) and adhesion of HDF to ASESM was ASESM-dose dependent. Quantitative
mMRNA analysis showed expression of type Il collagen, MMP2, and decorin mRNAs was high at
more than two-fold when HDF was faced to lower dose ASESM-PMBN scaffold. This
combination of gene expressions, which was also observed in mouse dermal tissue after 10 days
application in our different experiment, is observed in stem-cell like environment in previous
studies. From these studies, eggshell membrane is expected to be available for both cell culture
study and also human application of astronaut in space and also aged people on the earth.

Key words; Space Utilization, knowledge of life, eggshell membrane, dermal fibroblast cell, stem
cell biointerface.
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Fig. 1 Chicken eggshell membrane is a double
thin layers mainly consisted of materials of
extracellular matrix.
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Fig. 2 Skin is constructed of epidermis, connected
keratinocytes cell layers each other as a barrier, dermis
sparcely distributed cells in extracellular matrices of
collagen, proteoglycan and water-binding glycan like hyal
uronan, and hypodermis.
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