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Promoting Researches Animal Welfare

2001-2003 Human Science Research 
Project such as Drug Development
“Creation of Transgenic Rat and 

Feasibility of Embryo Bank for
Public Use” (53.6 million yen)

2001-2003 Grants-in Aid for
Young Scientists (B) by Japan 

Society for Promotion of Science.
“The Development of Methodology 
against Re-infection after the Liver

Transplant caused by Viral 
Hepatitis”(10.8 million yen)

2004-2006 Human Science Research 
Project such as Drug Development

“Application for Drug Development of the Mice
with Liver Replaced by Human Hepatocyte”
-Establishment of Diagnosis Methodology

For  Bile Harvesting from Unconstrained Mice-
(7  million yen)

2008-2010 Grants-in-Aid for
Young Scientist (A) by Japan Society

for Promotion of Science 
“Basic Research for Next-generation

Liver Transplant through the usage of
Chimeric Liver”
(4.5 million yen)

2008-2012 Project to Support Strategic 
Research Core Formation “Bio-imaging 
research toward Pathology Solution and 
Therapy Development (471 million yen)

Development of Experimental Animals through the 
Introduction of Bio-imaging Technologies

2004-2006 Human Science Research 
Project such as Drug Development

“International Embryo Bank System for 
Transgenic Rat” (38 million yen)

2002-Ministry of Education, Culture,
Sports, Science and Technology-Japan

National Bio-resource Project
“Rat”(11 million yen) 



Alliance Business
The NIQRST conducts R & D alliance business cooperatively with several

companies in specific fields "as groups" in order to solve the technical problems
existing in the industry alone and to create innovation through the
breakthrough of these problems. Traditionally, one-on-one collaborative
research between individual companies and research institutions has been
carried out numerous times. However, there have been few cases where
multiple companies and research institutes (NIQRST) can become rivalry with
each other on a one-to-one basis to deal with technical issues. This plan
attracts attention as a new form of collaboration between industry and research
institutes.

In FY2017, we will promote the alliance business in the following three fields.

2. Drug Discovery Alliance by Quantum Imaging "Brain and Mind"

3. Drug Discovery Alliance of Quantum Imaging "Next Generation MRI / Contrast "

1. Innovative Functional Polymer Material Alliance

(Translated by E Kobayashi) 

Dr. Suhara Team leader with 14 companies 

Dr. Aoki Team leader with 4 companies 

The trend of bioimaging for new drug development in Japan



Drug Discovery Alliance by Quantum Imaging "Brain and Mind"
Development of drugs for treating mental and neurological disorders

has been stagnant for the past several years. It is mainly due to the
inadequate clarification of the pathology of diseases, the absence of objective
diagnostic methods and the identification of biomarkers that reflect the
therapeutic effect. These result in the low success rate
of drug development. Finally, the investment develop-
ment cost will not be collected.

In July 2017, the Science Council of Japan issued
"Recommendations on Industry-Academia-Government
Collaboration for Developing Therapeutic Methods
for Mental and Neurological Diseases ". As the

companies alone is difficult to develop the
biomarker and the patient stratification technology
etc., Public Private Partnerships (PPPs) are required
to cooperate from the pre-competition phase across
the researchers-the inter-company barriers.

Imaging biomarkers that can measure brain functions noninvasively
can be evaluated with the same index from model animals to humans.
Especially PET, which can directly image the site of action of drugs in
humans, has been recognized to be important for drug evaluation.

Dr. Suhara Team leader 

(Translated by E Kobayashi) 



Drug Discovery Alliance by Quantum Imaging "Brain and Mind“: Companies



Summary of Imaging biomarkers
in animals and human

Methods Human Animals Resolution(Time)    Application         Characters

PET ○ ○ 1～2mm; Min Metabolic High Sensitive/ Picomolar

CT ○ ○ 50～100μm;Min Anatomical Poor Contrast

Echo ○ ○ 50 μm ; Min Anatomical Bad for Bone & Lung

MRI ○ ○ 80～100μm;Sec～Min Anatomical/ High Sensitive/
Metabolic High Contrast

Bioluminescence × ○ 1～10mm; Sec～Min Molecular Dim/Deep

Fluorescence   × ○ 1～3mm;Sec～Min Molecular Sharp/Shallow

(Kobayashi E 2001)
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day1 day12 day28 day42
Days after tumor injection

day0

Bioluminesence system after intracardiac injection
of the human cancer lines

MDA-231 

High Performance Echo
Vevo 770



(Sato A, et al. J Immunol 2006)

(Ohsawa et al. Transplantation 2006)
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Many anti-cancer drugs 
tested by this technology
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Sheet1

		

				MDA-231-MB 皮下移植 ヒカイショク

						9/3(d7)		9/8(d12)		9/11(d15)		9/16(d20)		9/26(d30)		10/1(d35)		10/8(d42)

				no.1		6x8.5(153)		7.1x8.9(224),1.46		6.9x9.3(221)1.45		7.7x10.4(308)2.02		8.3x11.5(393)2.57		9.5x12.4(560)3.66		10.6x14.9(837)5.47

				no.2		4x5(40)		6x7(126),3.15		5.7x6(97)2.44		6.3x6.4(127)3.18		6.4x8.4(172)4.30		7.9x9.2(287)7.18		8.1x10.2(335)8.38

				no.3		6x7(126)		6.5x7.2(152),1.21		6.2x6.4(123)0.98		7.9x8.9(278)2.20		9.2x9.3(394)3.12		10.2x10.7(557)4.42		12.1x12.9(944)7.49

				no.4		6x7(126)		6.4x7.6(156),1.24		6x8(144)1.14		6.6x6.7(146)1.16		5.8x6.5(109)0.87		5.3x5.7(80)0.64		6.6x6.7(146)1.16

				no.5		-		8.3x12.5(431),		7.4x12.3(337)		7.7x12.1(359)		5x6.9(86)		6x9(162)		7.7x10.9(323)

				no.6		6.5x7(148)		6.5x7.2(152),1.03		6.1x6.7(125)0.84		6.8x9.2(213)1.44		6x6(108)0.73		5.7x6.2(101)0.68		4.9x6.1(73)0.49

				PC3-皮下移植 ヒカイショク

						9/3(d7)

						5.5x8(121)

						9/3(d7)		9/8(d12)		9/11(d15)		9/16(d20)		9/26(d30)		10/1(d35)		10/8(d42)

				no.1		3.7x107		5.4x107,1.46		8.4x107,2.27		1.3x108,3.51		1.71x108,4.62		2.03x108,5.49		4.49x108,12.1

				no.2		8.7x106		2.2x107,2.53		2.3x107,2.64		3.9x107,4.48		5.05x107,5.80		5.47x107,6.29		2.24x108,25.7

				no.3		2.3x107		5x107,2.17		7.2x107,3.13		1.3x108,5.65		1.89x108,8.22		2.97x108,12.9		6.16x108,26.8

				no.4		2x107		6.6x107,3.3		3.4x107,1.7		1.2x108,6.0		2.56x107,1.28		3.35x107,1.68		4.49x107,2.25

				no.5		2.2x107		1.5x108,6.82		2x108,9.09		2.1x108,9.55		9.85x107,4.48		6.82x107,3.1		2.2x108,10

				no.6		2.6x107		7.5x107,2.88		9.2x107,3.54		7.2x107,2.77		2.37x107,0.91		4.66x107,1.79		5.62x107,2.16

				no.4-no.6		タキソテール57.5mg/kg(iv) 030909
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						9/3(d7)		9/8(d12)		9/11(d15)		9/16(d20)		9/26(d30)		10/1(d35)		10/8(d42)

				no.1		6x8.5(153)		7.1x8.9(224),1.46		6.9x9.3(221)1.45		7.7x10.4(308)2.02		8.3x11.5(393)2.57		9.5x12.4(560)3.66		10.6x14.9(837)5.47

				no.2		4x5(40)		6x7(126),3.15		5.7x6(97)2.44		6.3x6.4(127)3.18		6.4x8.4(172)4.30		7.9x9.2(287)7.18		8.1x10.2(335)8.38

				no.3		6x7(126)		6.5x7.2(152),1.21		6.2x6.4(123)0.98		7.9x8.9(278)2.20		9.2x9.3(394)3.12		10.2x10.7(557)4.42		12.1x12.9(944)7.49

				no.4		6x7(126)		6.4x7.6(156),1.24		6x8(144)1.14		6.6x6.7(146)1.16		5.8x6.5(109)0.87		5.3x5.7(80)0.64		6.6x6.7(146)1.16						d12		d15		d20		d30		d35		d42

				no.5		-		8.3x12.5(431),		7.4x12.3(337)		7.7x12.1(359)		5x6.9(86)		6x9(162)		7.7x10.9(323)				no.1-v		1		0.98		1.38		1.75		2.51		3.74

				no.6		6.5x7(148)		6.5x7.2(152),1.03		6.1x6.7(125)0.84		6.8x9.2(213)1.44		6x6(108)0.73		5.7x6.2(101)0.68		4.9x6.1(73)0.49				no.2-v		1		0.77		1.01		1.37		2.28		2.66

																						no.3-v		1		0.81		1.83		2.59		3.65		6.21

						d7		d12		d15		d20		d30		d35		d42				no.4-txt		1		0.92		0.94		0.7		0.52		0.94

				no.1-v		1		1.46		1.45		2.02		2.57		3.66		5.47				no.5-txt		1		0.78		0.83		0.2		0.38		0.75

				no.2-v		1		3.15		2.44		3.18		4.3		7.18		8.38				no.6-txt		1		0.82		1.4		0.71		0.66		0.48

				no.3-v		1		1.21		0.98		2.2		3.12		4.42		7.49														2.81		4.20

				mean-v		1		1.94		1.62		2.47		3.33		5.09		7.11														0.52		0.72

				sd		0		1.06		0.75		0.62		0.88		1.85		1.49						d12		d15		d20		d30		d35		d42

				no.4-txt		1		1.24		1.14		1.16		0.87		0.64		1.16				no.1-v		1		1.56		2.41		3.17		3.76		8.31

				no.5-txt																		no.2-v		1		1.05		1.77		2.3		2.49		10.18

				no.6-txt		1		1.03		0.84		1.44		0.73		0.68		0.49				no.3-v		1		1.44		2.6		3.78		5.94		12.32

				mean-txt		1.00		1.14		0.99		1.30		0.80		0.66		0.83				no.4-txt		1		0.51		1.81		0.38		0.51		0.68

				sd		0.00		0.15		0.21		0.20		0.10		0.03		0.47				no.5-txt		1		1.33		1.4		0.66		0.45		1.47

																						no.6-txt		1		1.23		0.96		0.32		0.62		0.75

						d7		d12		d15		d20		d30		d35		d42														4.06		10.27

				no.1-v		153		224		221		308		393		560		837														0.53		0.97

				no.2-v		40		126		97		127		172		287		335

				no.3-v		126		152		123		278		394		557		944

				no.4-txt		126		156		144		146		109		80		146

				no.5-txt				431		337		359		86		162		323

				no.6-txt		148		152		125		213		108		101		73

						9/3(d7)		9/8(d12)		9/11(d15)		9/16(d20)		9/26(d30)		10/1(d35)		10/8(d42)

				no.1		3.7x107		5.4x107,1.46		8.4x107,2.27		1.3x108,3.51		1.71x108,4.62		2.03x108,5.49		4.49x108,12.1

				no.2		8.7x106		2.2x107,2.53		2.3x107,2.64		3.9x107,4.48		5.05x107,5.80		5.47x107,6.29		2.24x108,25.7

				no.3		2.3x107		5x107,2.17		7.2x107,3.13		1.3x108,5.65		1.89x108,8.22		2.97x108,12.9		6.16x108,26.8

				no.4		2x107		6.6x107,3.3		3.4x107,1.7		1.2x108,6.0		2.56x107,1.28		3.35x107,1.68		4.49x107,2.25

				no.5		2.2x107		1.5x108,6.82		2x108,9.09		2.1x108,9.55		9.85x107,4.48		6.82x107,3.1		2.2x108,10

				no.6		2.6x107		7.5x107,2.88		9.2x107,3.54		7.2x107,2.77		2.37x107,0.91		4.66x107,1.79		5.62x107,2.16

						d7		d12		d15		d20		d30		d35		d42

				no.1-v		1		1.46		2.27		3.51		4.62		5.49		12.1

				no.2-v		1		2.53		2.64		4.48		5.8		6.29		25.7

				no.3-v		1		2.17		3.13		5.65		8.22		12.9		26.8

				mean		1.00		2.05		2.68		4.55		6.21		8.23		21.53

				sd		0.00		0.54		0.43		1.07		1.84		4.07		8.19

				no.4-txt		1		3.3		1.7		6		1.28		1.68		2.25

				no.5-txt		1		6.82		9.09		9.55		4.48		3.1		10

				no.6-txt		1		2.88		3.54		2.77		0.91		1.79		2.16

				mean		1.00		4.33		4.78		6.11		2.22		2.19		4.80

				sd		0.00		2.16		3.85		3.39		1.96		0.79		4.50

						d7		d12		d15		d20		d30		d35		d42

				no.1-v		37		54		84		130		171		203		449

				no.2-v		8.7		22		23		39		50.5		54.7		224

				no.3-v		23		50		72		130		189		297		616

				no.4-txt		20		66		34		120		25.6		33.5		44.9

				no.5-txt		22		150		200		210		98.5		68.2		220

				no.6-txt		26		75		92		72		23.7		46.6		56.2
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						T/C

						d20		d30		d35		d42

		Tumor volume				0.75		0.28		0.19		0.17

		luc activity				0.62		0.15		0.13		0.09

				MDA-231-MB-luc : 1x106 (0.1ml in matrigel , SC)

				luciferin : 2mg/mouse (10mg/ml,0.2ml , ip)

				Acquire of photons : 10min after luciferin injection
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タキソテール 57.5mg/kg (iV) , d13-one shot
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Txt-57.5mg/kg(iv),d13
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10020000

8026000

5799000

5149000

5799000

5149000

5524000

5524000

8619000

8619000

13270000

13270000

13610000

13610000



BMT

		1		1		1		1		1		1		1

		3		3		3		3		3		3		3

		6		6		6		6		6		6		6

		9		9		9		9		9		9		9

		13		13		13		13		13		13		13

		24		24		24		24		24		24		24

		37		37		37		37		37		37		37

		46		46		46		46		46		46		46

		59		59		59		59		59		59		59



6/21

7/19-1

7/19-2

8/8-1

8/8-2

8/9-1

8/9-2

12178000

5626000

921500

638400

3057000

3579000

3866800

3177000

472800

684000

1103000

572200

324000

818530

1053000

818400

802800

527300

228110

1437000

506810

656500

3127000

484000

1011000

281500

339100



hepatocyte transplant

		1		1

		3		3

		7		7

		14		14

		21		21

		35		35

		49		49

		63		63



Injured

Normal

13017285.7142857

4333316.66666667

22079333.3333333

1457114.28571429

11634800

804006

14464000

506810

9023000

1891750

5524000

747500

8619000

281500

13610000

339100



BMC

		1		1

		3		3

		7		7

		14		14

		21		21

		35		35

		49		49

		63		63



Injured

Normal

12001000

12178000

22970000

3866800

4099000

818530

14464000

506810

10020000

656500

5524000

484000

8619000

281500

13610000

339100



hepatocytes

		





						0		0

						182.9732347206		18.5455706326

						98.6737558824		8.6977067389

						103.9254454497		25.6571040615

						19.4897868309		9.8783797679

						16.2109465432		NaN

						NaN		NaN

						NaN		NaN





				1		3		6		9		13

		Hepatoectomized liver		12178000		3866800		818530		228110		506810

		Normal liver		12001000		22970000		4099000		8451600		14464000

		Ope date		6/21/05		hepatectomy(+)+hepatocyte:050621				6/21		7/19-1		7/19-2		8/8-1		8/8-2		8/9-1		8/9-2										Hepatoectomy		non-treat				SD		SD

				肝切＋肝細胞 カンセツカンサイボウ				1		12001000		1.01E+06		2.30E+06		4.74E+07		8.99E+06		1.47E+07		4.71E+06				13017285.7142857		15975237.9190868		1		13017285.7142857		4333316.66666667				2091588.06244055		5653462.30935816

								3		22970000		3.62E+06				1.89E+07		1.24E+07		5.06E+07		2.40E+07				22079333.3333333		15899721.3392772		3		22079333.3333333		1457114.28571429				4369645.54609882		1793867.22288282

								6		4099000						1.61E+07		7.63E+06		1.66E+07		1.38E+07				11634800		5517990.36787851		6		11634800		804006

								9		8451600		6.18E+06														7315300		1606970.87092455		9		7315300		832555				4036398.23641395		854814.316708605

								13		14464000																14464000		0		13		14464000		506810

						7/15/05		24		1.00E+07		8.03E+06														9023000		1409970.92168598		24		9023000		1891750				5383224.48664622		262690.169210802

						7/22/05		31		5.80E+06		5.15E+06														5474000		459619.407771256		37		5524000		747500

						7/28/05		37		5.52E+06																5524000		0		46		8619000		281500

						8/6/05		46		8.62E+06																8619000		0		59		13610000		339100

								51		1.33E+07																13270000		0

								59		1.36E+07																13610000		0

						hepatectomy(-)+hepatocyte:050621				6/21		7/19-1		7/19-2		8/8-1		8/8-2		8/9-1		8/9-2

				右葉+肝細胞 ウヨウカンサイボウ				1		12178000		5.63E+06		9.22E+05		6.38E+05		3.06E+06		3.58E+06						4333316.66666667		4259130.58753388

								3		3866800		3.18E+06		4.73E+05		6.84E+05		1.10E+06		5.72E+05		3.24E+05				1457114.28571429		1444737.03654399

								6		818530						1.05E+06		8.18E+05		8.03E+05		5.27E+05				804006		186402.662749221

								9		228110		1.44E+06														832555		854814.316708605

								13		506810																506810		0

						7/15/05		24		6.57E+05		3.13E+06														1891750		1746907.30292137

						7/28/05		37		4.84E+05		1.01E+06														747500		372645.273685311

						8/6/05		46		2.82E+05																281500		0

								59		3.39E+05																339100		0

																										0

																										0

		Ｏｐｅ　		7/19/05		hepatectomy(+)+hepatocyte:050719

				肝切＋肝細胞 カンセツカンサイボウ		7/20/05		1		1.01E+06		#01

						7/20/05		1		2.30E+06		#03

						7/22/05		3		3.62E+06		#04

						7/28/05		9		6.18E+06		#04

						8/6/05		18		3.25E+06		#04

								23		8.03E+06

								31		5.15E+06

				右葉+肝細胞 ウヨウカンサイボウ

						hepatectomy(-)+hepatocyte:050719

						7/20/05		1		5.63E+06		#10

						7/20/05		1		9.22E+05		#11

						7/22/05		3		3.18E+06		#10

						7/22/05		3		4.73E+05		#11

						7/28/05		9		1.44E+06		#10

						8/6/05		18		1.03E+06		#10

								23		3.13E+06

								31		1.01E+06

						hepatectomy(+)+hepatocyte:050808

										LEW01		LEW02

								1		4.74E+07		8.99E+06

								3		1.89E+07		1.24E+07																														Click Number		ROI		Total Flux (p/s)		Date and Time

								7		1.61E+07		7.63E+06																														YH20050815132211		ROI 1		1.61E+07		8/15/05 13:22

																																										YH20050815132515		ROI 1		7.63E+06		8/15/05 13:25

						hepatectomy(-)+hepatocyte:050808

										LEW03		LEW04																														Click Number		ROI		Total Flux (p/s)		Date and Time

								1		6.38E+05		3.06E+06																														YH20050815133043		ROI 1		1.05E+06		8/15/05 13:31

								3		6.84E+05		1.10E+06																														YH20050815133342		ROI 1		8.18E+05		8/15/05 13:34

								7		1.05E+06		8.18E+05

						hepatectomy(+)+hepatocyte:050809

										LEW01		LEW03

								1		1.47E+07		4.71E+06																														Click Number		ROI		Total Flux (p/s)		Date and Time

								3		5.06E+07		2.40E+07																														YH20050815135030		ROI 1				8/15/05 13:50

								6		1.66E+07		1.38E+07

						hepatectomy(-)+hepatocyte:050809

										LEW02		LEW04

								1		3.58E+06		ND

								3		5.72E+05		3.24E+05

								6		8.03E+05		5.27E+05

						hepatectomy(+)+hepatocyte:050809

										LEW/DA 01		LEW/DA 02

								1		1.33E+06		3.98E+06

								3		7.24E+06		3.42E+06

								7		dead		3.68E+06

						hepatectomy(-)+hepatocyte:050809

										LEW/DA 03

								1		2.48E+06

								3		9.29E+04

								7		3.86E+03

						hepatectomy(+)+hepatocyte:050809

										DA 01		DA 02

								1		1.52E+06		6.86E+06

								3		4.68E+06		5.05E+06

								7		dead		2.88E+03

		Ope date		6/21/05		hepatectomy(+)+hepatocyte:050621				6/21		7/19-1		7/19-2		8/8-1		8/8-2		8/9-1		8/9-2

				肝切＋肝細胞 カンセツカンサイボウ				1		12001000		1.01E+06		2.30E+06		4.74E+07		8.99E+06		1.47E+07		4.71E+06				13017285.7142857		15975237.9190868

								3		22970000		3.62E+06				1.89E+07		1.24E+07		5.06E+07		2.40E+07				22079333.3333333		15899721.3392772

								7		4099000						1.61E+07		7.63E+06		1.66E+07		1.38E+07				11634800		5517990.36787851

								14		14464000																14464000		0

						7/15/05		21		1.00E+07		8.03E+06														9023000		1409970.92168598

						7/28/05		35		5.52E+06																5524000		0

						8/6/05		49		8.62E+06																8619000		0

								63		1.36E+07																13610000		0

						hepatectomy(-)+hepatocyte:050621				6/21		7/19-1		7/19-2		8/8-1		8/8-2		8/9-1		8/9-2

				右葉+肝細胞 ウヨウカンサイボウ				1		12178000		5.63E+06		9.22E+05		6.38E+05		3.06E+06		3.58E+06						4333316.66666667		4259130.58753388

								3		3866800		3.18E+06		4.73E+05		6.84E+05		1.10E+06		5.72E+05		3.24E+05				1457114.28571429		1444737.03654399

								7		818530						1.05E+06		8.18E+05		8.03E+05		5.27E+05				804006		186402.662749221

								14		506810																506810		0

						7/15/05		21		6.57E+05		3.13E+06														1891750		1746907.30292137

						7/28/05		35		4.84E+05		1.01E+06														747500		372645.273685311

						8/6/05		49		2.82E+05																281500		0

								63		3.39E+05																339100		0

								POD		Injured		Normal		SD		SD

								1		13017285.7142857		4333316.66666667		15975237.9190868		4259130.58753388

								3		22079333.3333333		1457114.28571429		15899721.3392772		1444737.03654399

								7		11634800		804006		5517990.36787851		186402.662749221

								14		14464000		506810

								21		9023000		1891750		1409970.92168598		1746907.30292137

								35		5524000		747500				372645.273685311

								49		8619000		281500

								63		13610000		339100

								POD		Injured		Normal		SD		SD

								1		12001000		12178000		15975237.9190868		4259130.58753388

								3		22970000		3866800		15899721.3392772		1444737.03654399

								7		4099000		818530		5517990.36787851		186402.662749221

								14		14464000		506810

								21		10020000		6.57E+05		1409970.92168598		1746907.30292137

								35		5524000		4.84E+05				372645.273685311

								49		8619000		2.82E+05

								63		13610000		3.39E+05





						2091588.06244055		0		5653462.30935816

						4369645.54609882				1793867.22288282

						NaN				NaN

						4036398.23641395				854814.316708605

						NaN				NaN

						5383224.48664622				262690.169210802

						NaN				NaN

						NaN				NaN





		



6/21

7/19-1

7/19-2

8/8-1

8/8-2

8/9-1

8/9-2

6/21

7/19-1

7/19-2

8/8-1

8/8-2

8/9-1

8/9-2



		



6/21

7/19-1

7/19-2

8/8-1

8/8-2

8/9-1

8/9-2



		



Injured

Normal



		



Injured

Normal



		

								ROI		Total Flux (p/s)		Total Flux (p/s)

								ROI 1		6.26E+03		6.26E+03		2.31E+05		4.23E+05		5.40E+05		6.81E+05		8.11E+05		7.09E+05		8.20E+05

								ROI 2		9.60E+03		9.60E+03		2.37E+05		4.01E+05		4.53E+05		7.96E+05		8.13E+05		7.39E+05		8.74E+05

								ROI 3		8.13E+05		7.93E+03		2.34E+05		4.12E+05		4.96E+05		7.38E+05		8.12E+05		7.24E+05		8.47E+05

								ROI 4		8.20E+05

								ROI 5		8.74E+05

								ROI 6		8.11E+05

								ROI 7		7.96E+05

								ROI 8		7.39E+05				%		Photon

								ROI 9		7.09E+05				0		7927

								ROI 10		6.81E+05				25		233700

								ROI 11		5.40E+05				50		412100

								ROI 12		4.53E+05						75

								ROI 13		4.23E+05				100		738350

								ROI 14		4.01E+05

								ROI 15		2.31E+05						811900		112.9777790671

								ROI 16		2.37E+05						723550		100.1630308656

																846800		118.0398584358

												1		14		30

												4036600000		9340200000

												4465800000		10196000000		7865500000

														4119900000		157080000

												4251200000		7885366666.66667		4011290000

												POD

												1		4251200000

												14		7885366666.66667

												30		4011290000





		



Photon



		





		

						Hepatocyte transplant

								1		3		6		9		13

						Hepatoectomized liver		12001000		22970000		4099000		8451600		14464000

						Normal liver		12178000		3866800		818530		228110		506810





		



Hepatoectomized liver

Normal liver



		

								Click Number		ROI		Total Flux (p/s)		Date and Time

								YH20050607201050_004		ROI 1		3.80E+06		6/7/05 20:14

								YH20050607201050_004		ROI 2		2.07E+04		6/7/05 20:14

										Pre BMT		20660

										Post BMT		3795000





		





		

				LUC#11		Click Number		ROI		Total Flux (p/s)		Date and Time

				PH1		YH20050620174324_002		ROI 1		1.20E+06		6/20/05 17:44

				PH2		YH20050620174324_002		ROI 2		1.77E+06		6/20/05 17:44

				PH3		20050808				3.44E+06

				PH4						4.18E+06

										2.65E+06

										1396042.05572695

				LUC#11

				SH1		YH20050620174324_002		ROI 3		1.93E+06		6/20/05 17:44

				SH2		YH20050620174324_002		ROI 4		1.92E+06		6/20/05 17:44

				SH3		20050808				6.89E+05

				SH4						6.56E+05

										1.30E+06

										722255.483208677

				LEW

				PH		20050808				3.08E+04

										2.16E+04

										1.11E+05

										5.44E+04

										48953.0211665565

								1202000		1932000

								1769000		1915000

								1485500		1923500

								Total Flux		SD

						Luc PH		2648902.5		1396042.05572695

						Luc SH		1298147.5		722255.483208677

						Wild LEW		54350.6666666667		48953.0211665565

								Total Flux		SD

						Luc Tg		2648902.5		1396042.05572695

						Wild LEW		54350.6666666667		48953.0211665565





				1396042.05572695

				722255.483208677

				48953.0211665565



Total Flux



				1396042.05572695

				722255.483208677



Total Flux





Skin

Liver

KidneySmall Bowel

Extremities

Heart

“Firefly” Transgenic LEW Rat

Real-Time Detection System for Perfect Microsurgery



Luminescence technology in preservation and transplantation for rat islet.
Negishi K, et al. Islets. 2011 

Impact of normothermic preservation with extracellular type solution containing 
trehalose on rat kidney grafting from a cardiac death donor

Iwai S, et al. PLoS One. 2012
A luminance-based heart chip assay for assessing the efficacy of graft 
preservation solutions in heart transplantation in rats

Maeda M, et al. Heart Asia. 2013 
Luminescence-based assay to screen preservation solutions for optimal ability to 
maintain viability of rat intestinal grafts Kasahara N, et al. Transplant Proc 2013

Use of Mesenchymal Stem Cell-Conditioned Medium to Activate Islets in 
Preservation Solution Kasahara N, et al. Cell Med. 2013 

Evaluation of liver preservation solutions by using rats transgenic for luciferase
Doi J, et al. Transplant Proc 2014

Muscle is a target for preservation in a rat limb replantation model
Iijima Y, et al Plast Reconstr Surg Glob Open. 2013



( K Negishi et al. Islets 3(3):111-117 2011)

Luminescence Technology in preservation and
transplantation for rat islet



（A Yamaguchi et al. Plast Peconstr Surg 127(1):78-87 2011）

Luminescence Imaging of Regenerating 
Free Bone Graft in Rats



The Fate of Nonvascularized Fat Grafts:
Histrogical and Bioluminesent Stusy

(Sunaga A, et al. Plast Reconstr Surg Glob Open 2013)

Vascularized Graft Non-Vascularized Graft



Ebselen Preserves TissueEngineered Cell Sheets 
and their Stem Cells in Hypothermic Conditions

(Katori R et al. Scientific Reports 2016)



What is Medicine ?



Self MSCs

Injection through
the artery

Growth Factors 

Application of  Somatic Stem Cells 
for Regenerative Medicine

(Hara M, et al. J Autoimmun 2008)



(H Kanazawa et al. PLoS One 6(4):e19195 2011)

Bone Marrow-Derived Mesenchymal Stem Cells Ameliorate 
Hepatic Ischemia Reperfusion Injury in a Rat Model



In Vivo Bioimaging Analysis of Stromal Vascular Fraction-Assisted 
Fat Grafting: The Interaction and Mutualism and Cells and Grafted Fat

Nude mice

WT-Rat Luc-Rat

FatSVF

(Zhou SB, et al. Transplantation 2014)



Human original
Stem cell

Chimeric liver

1 4 7 10 13 16 19 22 25 28

(Hata T, et al. Ann Surg 2013)

Transplantation of engineered chimeric liver with 
autologous hepatocytes and xenobiotic scaffold



0

20

40

60

80

100

120

0 2 4 6 8 10 12 14

(Ishikawa J, et al. Scientific Reports 2015)
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18.3min

45 min 90 min

(Sekine H, et al. Nature Comm 2013)

In vitro fabrication of  functional three-dimensional 
tissues with  perfusable blood vessels 
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The researches need more 
Information

and Technique !

Bioimaging for the Internationalization 
of Domestic Drugs



Comparison of Luminescence intensity 
between iv and ip in Luc Tg newborns

IV
30mg/kg

IP
150mg/kg

2 4 6 ８
(Minutes)

(Hakamada Y. Unpublished)



(Takakura H, et al. J Am Chem Soc. 2015)

New class of bioluminogenic probe based on bioluminescent 
enzyme-induced electron transfer: BioLeT



(Kojima R, et al. Angew Chem Int Ed Engl. 2015)

Development of a Sensitive Bioluminogenic Probe for 
Imaging Highly Reactive Oxygen Species in Living Rats



How to establish a new stage of International In Vivo 
Bioimaging Hub for new drug development  ?

107

106

105

104

103

 

        

    

New Prove

Domestic Drugs

In vitro Screening System 

In Vivo Testing System 

New Imaging Machine

Firefly Tg rat 

Surgical Technique 

We can cooperate for
the suffering patients
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