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ISS Space Experiment using Human Neuroblastoma Cells “Neuro Rad”

— Long-term manned space mission -What occur in human neuron-like cells ? —
Hideyuki J. Majima

Kagoshima University Graduate School of Medical and Dental Sciences
Professor & Chairman
Department of Oncology, Maxillofacial Radiology Division
and Department of Space Environmental Medicine

8-35-1 Sakuragaoka, Kagoshima 890-8544
TEL +81-99-275-6270, 6272 FAX +81-99-275-6278
email: hmajima@dent.kagoshima-u.ac.jp

Abstract

Space environment includes space radiation exposure and microgravity. Space astronauts have been
counting over 450 people among over 30 countries. One major concern regarding long-term manned space
missions is the effect of accumulative doses of space radiation (daily dose is 0.2 ~ 1 mSv). Such missions
will inevitably expose astronauts to significant doses, are thought to result in increase of risk, including
carcinogenicity, neurotoxicity, and lifespan changes. These effects occur by nuclear and cytosol dysfunc-
tion, particular signal transduction or protein synthesis change and mitochondrial damage. In addition,
microgravity may affect cellular metabolisms, signal transduction, etc., and might lead into synergistic
effects with space radiation, which may result in further increase of risk. To clarify involvement of genome
expression by 20 or 30 days exposure of space environment, we will perform soon the space experiment
(Neuro Rad) in April, 2010, at International Space Station, launching a human neuroblastoma cell line, SK-
N-SH cells, which maintain neuron function. The human space mission and its possible risk are
reviewed, and the outline of “Neuro Rad” experiments are introduced.

Key words: Long-term manned space mission, space environment, space radiation, microgravity,
neuron function
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Space Environment

Microgravity
High Vacuum

(10 ~ 10+4g)

Life Science (Medical) Study
(<1011Pa)

in Human Space Flight

ydrog
Temperature -156~121°C

Space Radiation 1. Effect of Microgravity
2. Effect of Space Radiation
3. Effect of Isolated Environment
1) Control of Bacteriological
Layer

2) Psychological Problems

Space Radiation Research

e 0.2~0.3 mSv exposure/day

e y-rays, Protons, Neutrons, and
Heavy lons

¢ Low Dose Rate
e Long Period Exposure
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Introduction

How does a mammalian cell damage occur following
Space radiation exposure and microgravity ?

=Evaluation of realistic risk associated with the space
mission will be in urgent demand to protect them
adequately based on both physical and biological
knowledge.

=Considering cellular metabolisms or homeostasis,
which affect their risk, examinations of gene expression
change would be important.
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Experimental materials

Cell line :
SK-N-SH
=SK-N-SH (Human Neuroblastoma Cell Line) e
A nerve cell (a neuron) is an y
important and essential cell

Cell Culture for ISS experiment:
-at 37°C in CBEF e 80851
=in 5% CO, supply using “CO, POUCH ” Cultured for 20 days

which maintain adequate concentration of CO,
at1Gand ¢ G |
-for about 2 weeks (short-term cultivation)
and about 3 weeks (long-term cultivation)

CO, POUCH
In Meas Exp CO, Bag

“Neuro Rad” 00000 O0OODOOOO

oo
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Onboard Experiment
Space flight time course for Neuro Rad experiment
Crew Activity

Crew Activity
Crew Activity

Cells are
cultivated in the

CBEF.
about 2 weeks
_l about 3 weeks

Chambers are
stowed in the

%) P

Cells are Cells are
launched on 19A. returned on
ULF4.

OO0 1ISSO000 “Neuro Rad” 000000

Post Flight Analysis
DNA Microarray

DNA Array Chip : GeneChip
DNA Array Analysis : ScanArray Express (Perkin Elmer Inc.)

Screening for

*Mitochondria related gene
*Oxidative stress related gene
*Apoptosis related gene

U

RT-PCR quantitative PCR : ABI PRISM 7000
(Applied Biosystems)

010 “NewroRad”OUOOOOOODOO

Protein analysis by

("~ Western Blotting

Expected Outcome

What do space studies bring
to our future space life?

*Understanding the effects of space radiation on human
neuron cells.

=Assessing the risk in order to better determine acceptable
radiation doses.

*Gene expression (Mitochondria related gene, Oxidative
stress related gene, Apoptosis related gene etc.) could be
changed in space condition.

mm) Find newly ion of gene exp

1

[ These findings are essential to optimize the health of ]

astronauts and space man to live for long term in space
fields near future.
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(Kagoshima University)
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The potentiality of “my” body : application to palliative care (1)

Sumiyo Tsukada

Department of Psychosomatic Dentistry, Field of Social and Behavioral Medicine, Health Research Course,
Kagoshima University Graduate School of Medical and Dental Sciences
8-35-1 Sakuragaoka, Kagoshima 890-8544, Japan

Abstract

The aim of this article is to create a text to address certain inadequacies in the recently developed spiri-
tual care aspect of palliative care. The focus is not on supporting patients to live with hope in their lives
until death despite the importance of this attitude. My purpose is rather to reveal another hopell that for
eternal life [J through the philosophy of Gabriel Marcel.

For that purpose, firstly, I tried to grasp a typical contemporary Japanese view of death, the idea that
we may merge into the cosmos after death. I show that this view is one born from a compromise between
materialism, which implies the disappearance of our individuality and the spirit after death and animism
which includes the concept that our spirits will exist in the cosmic sphere.

Marcel argues against materialism, asserting conscience can’t be pinpointed as a visible object body.
He asserts all objective thinking, despite its indispensability, leads to the representation of the disappear-
ance of conscience after our death. Such thinking represents time as calendar time leading, finally, to a time
of destruction.

The hunger for life corresponds to a resistance against death as absolute meaningless annihilation.
According to Marcel, it is in the exigence of being, profound experiences, memory and intersubjective love
where we catch a glimpse of eternity in this world. These phenomena could be interpreted, despite their
different stages, as our participation in the symphonic unity of full being, in communion with other beings,

where our subject body subsists after death as an irreplaceable member.

Key words: palliative care, spiritual care, subject body, hope in eternal life, cosmic life after death
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Regulation of Cytokine Signal Transduction and Osteoclastogenesis
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Abstract

This review focuses on the signal transduction of cytokine receptors and of osteoclastogenesis.
Cytokines regulate cell growth, differentiation, and transformation in immune, hematopoietic, and nervous
system. Many of cytokine receptors exert their functions through JAK kinases and STAT transcription fac-
tors. The suppressor of cytokine signaling (SOCS) 1 and SOCS3 proteins are induced after stimulations
with several cytokines, and bind to the kinase domain of JAK kinases, thereby inhibiting kinase activity.
Hence, these proteins function in a classical negative feedback loop of cytokine signaling.

Bone resorbing osteoclast originates from monocyte-macrophage lineage cells. Two cytokines, macro-
phage colony-stimulating factor (M-CSF) and receptor activator of NF-kB ligand (RANKL) are indispen-
sable in the osteoclast differentiation process. RANKL expressed by osteoblasts activates TRAF adaptor
proteins, c-Fos, and eventually induction of nuclear factor of activated T cells (NFAT) cl, the master tran-
scription factor of osteoclastogenesis. Cholesterol depletion suppresses the osteoclastogenesis, and the
resoponse of signaling molecules to the stimulation of RANKL is disordered. With the notice that RANKL
stimulates the expression of caveolin-1, which is the scaffold protein of caveolae, signaling from lipid raft

seems essential for the proper differentiation signals.

Key words: cytokine, SOCS family, osteoclast, caveolae
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