
The 1st Space Exploration Workshop  
and Kibo Utilization for Asia 

 
 
 

Space Utilization Activities 
 

2015/5/28 

© 2015 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 

Space Equipment Design Section 



© 2015 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 1 

AGENDA 

1. About MHI 
 

2. Aquatic Habitat Latest Status 
 

3. Mice Habitaion Unit Developping Status 
 

4. New concept of space utilization 



© 2015 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 2 

About MHI 



© 2015 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 3 

About MHI 



© 2015 MITSUBISHI HEAVY INDUSTRIES, LTD.  All Rights Reserved. 4 

CCD 
camera 

Gas exchanger 

Biological filter 

LED light 

Water circulation unit 
(closed environment)  Aquarium 

First Aquatic Habitat Experiment in Kibo (Oct. 26, 2012) Waste filter 

 Why aquatic experiment using medaka or zebra fish in space? 
1. Medaka genome has been decoded by extensive ground research 
2. Visibility of medaka: transparent embryo and body. 
3. Fish is vertebrate: usable for bone or muscular research 
4. Multigenerational breeding: 45 days from hatch to spawn. 
5. Japan has experienced a lot in aquatic experiments in space. 
6. Small biology; Low resources; High number of samples 

Aquatic Habitat Latest Status 

Provided by JAXA 

Provided by JAXA 
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Aquatic Habitat Latest Status 

 Zebrafish experiment 
 A long term (43 days) habitat experiment of zebrafish using Aquatic Habitat 

(AQH) was conducted from September 27 to November 9, 2014.  
 Part of the zebrafish was returned in living condition for the first time by Russian 

Soyuz vehicle, and 30 days rearing with observation followed by fixations was 
conducted.   

 All flight (fixation) samples were retrieved. The ground control experiment was 
completed. 
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Post flight rearing for 30 days 
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Provided by JAXA 
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Aquatic Habitat Latest Status 
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Provided by JAXA 
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Launch site Landing site 

Cell Biology Experiment 
Facility (CBEF) in Kibo 

Transportation Cage 

12 Mice 

Transportation Cage 

12 Mice 

Cage  
Units 
(6 mice 
x2 conditions) Launch 

Habitat in ISS/Kibo 
(30 days - up to 6 months) 

Live Return 
Artificial gravity 
section with a 
centrifuge 

Micro-g section 

Concept of JAXA mice experiment 

Individual Cage 

1. Comparison between micro-G and artificial-G (1G) conditions in space 
Provide the world’s first, long-term artificial gravity environment for mammal in space 

2. Individual Habitat (1 mouse per cage) 
Able to accommodate male mice which may fight each other in a group habitat 
condition; Able to monitor behavior of individual mouse 

3. Return mice to the ground in living condition: Skilled researchers can 
dissect mice for their detailed analysis with cutting-edge techniques 

Mice Habitation Unit Latest Status 

Provided by JAXA 
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Mice Habitation Unit Latest Status 

Provided by JAXA 

Artificial gravity section 
(with a centrifuge) 

micro-g section 

Cell Biology 
Experiment Facility 
(CBEF) in Kibo 

Features 
 30days ～6months keeping with maintainance 
 LED Lighting (0-50 lux) with on/off cycle 
 Cage refreshing requirement once a week 
 Feed/water resupply requirement once a week 
 Temperature, humidity, and concentration of 

CO2 and NH3, video Images are monitored. 
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mouse 
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Pharmaceutical Uses of Outer Space 
New concept of space utilization 
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10km Parabolic flight（20sec 0G） 

100km Suborbital flight（3min  0G） 

400km ISS（0G） 

0km Clinostat（Ave. 0G per 10min） 

Microgravity environment 

New concept of space utilization 
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Physiological Analysis 

Alteration of Cortisol 

Elevation of blood sugar 
level 

Increase in heart rate 

Alteration of Plasma 
Arginine Vasopressin  

Patent applied 
for Stress model 

Animal 

Mouse 
In Parabolic flight 

Gene Expression Analysis 

Alteration of gene 
expression in CNS 

Alteration of immediate 
early gene expression in 

muscle  

Alteration of gene 
expression in immune 

system of Crural muscle  

Alteration of gene 
expression in circadian 

rhythm 

Effects of Parabolic Flight on Plasma Arginine Vasopressin  
as a Sensitive Marker for Emotional Stress in Humans.  

New concept of space utilization 
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New concept of space utilization 
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3D-CLINOSTAT culture is that  ES cells maintained  in an 
undifferentiated state and increased cell proliferation. 

Simulated Microgravity･･･using 3D Clinostat 

It has the potential to promote the development of regenerative medicine research. 

●Motion control for generating trajectory 
●Offset gravitational vectors in all directions on an average per 10 minutes 
●Continuous running for several days 

Average of  accelerations  X=0G, Y=0G, Z=0G 
Variance of  accelerations X=1/3G, Y=1/3G, Z=1/3G 

180mm 170mm 

100mm 

Sample Weight: Max. 1kg (2.2 lb) 

Sample Envelop 
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