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(Transplant Proc 2010)

(J Hepatobriary Panc Sci 2013) (Transplant Proc 2009)
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Lung; 25 min after LPS injection

Granulocyte
９８，２％

Lymphocyte
７７，０％

FSC

(Sakuma Y, et al.Transplant Immunol 2004)

Benefits in bio-imaging system using  

(Sato A, et al. Anesth Analg  2005)

‘fluorescence’ 

Transplanted lung immediately after re-perfusion

(Enomoto A, et al. Microsurgery 2007)

Aequorea
victoria



Migration

Differentiation  from the fetal tissue

Cerebral infarction

Red: Nestin Red: GFAP

(Inoue H, et al. BBRC 329:288,2005)
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The role of microstructured and interconnected pore channels in a 
collagen-based nerve guide on axonal regeneration in peripheral nerves
Bozkurt A, Lassner F, O'Dey D, Deumens R, Böcker A, Schwendt T, Janzen 
C, Suschek CV, Tolba R, Kobayashi E, Sellhaus B, Tholl S, Eummelen L, 
Schügner F, Damink LO, Weis J, Brook GA, Pallua N.
Biomaterials. 2012 Feb;33(5):1363-75. doi: 
10.1016/j.biomaterials.2011.10.069. Epub 2011 Nov 13

The role of microstructured and interconnected pore channels in a 
collagen-based nerve guide on axonal regeneration in peripheral nerves
Bozkurt A, Lassner F, O'Dey D, Deumens R, Böcker A, Schwendt T, Janzen 
C, Suschek CV, Tolba R, Kobayashi E, Sellhaus B, Tholl S, Eummelen L, 
Schügner F, Damink LO, Weis J, Brook GA, Pallua N.
Biomaterials. 2012 Feb;33(5):1363-75. doi: 
10.1016/j.biomaterials.2011.10.069. Epub 2011 Nov 13

Promising future for the transgenic rat in transplantation research.
Doorschodt BM, Teubner A, Kobayashi E, Tolba RH.
Transplant Rev (Orlando). 2014 Oct;28(4):155-62. doi: 
10.1016/j.trre.2014.05.002. Epub 2014 May 27. Review
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Experimental Microsurgery

1992  1st. ISEM  Rome, Italy

1994  2nd. ISEM  Kanazawa, Japan

1996  3rd. ISEM  Wuerzburg, Germany

1998  4th. ISEM  London/Ontario, Canada

2000  5th. ISEM  Catania, Italy

2002  6th. ISEM  San Diego, USA

2004  7th. ISEM  Debrecen, Hungary

2006  8th. ISEM  Montreal, Canada

2008  9th. ISEM  Shanghai, People’s Republic of China

2010  10th. ISEM  Sao Paulo, Brazil

2012  11th. ISEM  Timisoara, Romania

2014  12th. ISEM  Kyoto, Japan

2016  13th. ISEM  Tianjin, China

2018  14th. ISEM  Debrecen, Hungary 

Clinical Microsurgery
1986  A-V shunt operation

2000  Hepatic artery reconstruction
in liver transplantation 2002  6th. ISEM  San Diego, USA

2004  7th. ISEM  Debrecen, Hungary

2008  9th. ISEM  Shanghai, People’s Republic of China

2010  10th. ISEM  Sao Paulo, Brazil



Defining Standards in Experimental Microsurgical Training: 
Recommendations of the European Society for Surgical Research (ESSR) 
and the International Society for Experimental Microsurgery (ISEM)

Tolba RH, Czigány Z, Osorio Lujan S, Oltean M, Axelsson M, Akelina Y, Di 
Cataldo A, Miko I, Furka I, Dahmen U, Kobayashi E, Ionac M, Nemeth N.
Eur Surg Res. 2017;58(5-6):246-262. doi: 10.1159/000479005. Epub 2017 Jul 
26.
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Hemizygote Homozygote WT littermate

ROSA 26 Luciferase

Photnus pyralis Firefly Tg Rat

(Hakamata Y, et al. Transplantation 2006)

Luminescence
Luciferin

Luciferase
+

Materials and Methods
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Light Emission of Luciferase 
Transgenic  Ｒat

(Hakamata Y, et al. Transplantation 2006)
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(Hakamata Y, et al Transplantation 2006)
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		Ope date		6/21/05		hepatectomy(+)+hepatocyte:050621				6/21																						Hepatoectomy		non-treat				SD		SD																																														mean		SD

				肝切＋肝細胞 カンセツカンサイボウ				1		12001000		100.0														6000550		8485917.77034164		1		13017285.7142857		4333316.66666667				1757420.40415106		5653462.30935816				1		100		100																						1		100		100		100		100		100		100				100		0

								3		22970000		191.4														11485095.7003583		16242107.4231104		3		22079333.3333333		1457114.28571429				3363715.24734188		1793867.22288282				3		191.4007166069		31.7523402858																						3		191.4007166069		50.0345925003		39.8017295929		138.1535038932		344.1876274643		508.9171974522				212.0825612517		182.9732347206

								6		4099000		34.2														2049517.07774352		2898406.54450716		6		11634800		804006										6		34.1554870427		6.7213828215																						7		34.1554870427		49.9		33.8958025733		84.8164627364		112.8484024473		292.5690021231				101.3641928205		98.6737558824

								9		8451600		70.4														4225835.21206566		5976133.87449541		9		7315300		832555				1237648.05330582		854814.316708605				9		70.4241313224		1.8731318772																						14		120.5232897259		45.0117614501		35.3511917317				152.4813052345		292.5690021231				129.1873100531		103.9254454497

								13		14464000		120.5														7232060.26164486		10227507.2602468		13		14464000		506810										13		120.5232897259		4.1616850057																						27		83.4930422465		111.0557631106												97.2744026785		19.4897868309

						7/15/05		24		1.00E+07		83.5														5010041.74652112		7085150.90899285		24		9023000		1891750				1467323.76048609		262690.169210802				24		83.4930422465		5.3908687798																						35		48.3209732522		71.2467137125												59.7838434823		16.2109465432

						7/22/05		31		5.80E+06		48.3														2899524.16048663		4100478.05601293		37		5524000		747500										37		46.0294975419		3.9743800296																						49		71.8190150821														71.8190150821

						7/28/05		37		5.52E+06		46.0														2762023.01474877		3906025.31150464		46		8619000		281500										46		71.8190150821		2.3115454098																						63		113.4072160653														113.4072160653

						8/6/05		46		8.62E+06		71.8														4309535.90950754		6094502.56333427		59		13610000		339100										59		113.4072160653		2.7845294794

								51		1.33E+07		110.6														6635055.28705941		9383228.79863624

								59		1.36E+07		113.4														6805056.70360803		9623643.1009374

						hepatectomy(-)+hepatocyte:050621				6/21

				右葉+肝細胞 ウヨウカンサイボウ				1		12178000		100.0														6089050		8611075.67061166

								3		3866800		31.8														1933415.87617014		2734218.04919701																																										1		100		100				100		100		100				100		0

								6		818530		6.7														409268.360691411		578783.360869253																																										3		31.7523402858		56.4699608958				36.0811252862		15.9877060631		9.0528080469				29.8687881156		18.5455706326

								9		228110		1.9														114055.936565939		161296.803352211																																										7		6.7213828215		8.4038393175				26.7713444553		22.4308466052		14.7331656887				15.8121157776		8.6977067389

								13		506810		4.2														253407.080842503		358365.845017465																																										14		4.1616850057		18.2723071454				29.9869152764		70.3269069573		14.7331656887				27.4961960147		25.6571040615

						7/15/05		24		6.57E+05		5.4														328252.69543439		464211.789929098																																										24		5.3908687798		55.5812300036												30.4860493917		35.4899447715

						7/28/05		37		4.84E+05		4.0														242001.987190015		342236.871783219																																										27		4		17.970138642												10.985069321		9.8783797679

						8/6/05		46		2.82E+05		2.3														140751.155772705		199048.924394579																																										35		3.9743800296														3.9743800296

								59		3.39E+05		2.8														169551.39226474		239777.940540681																																										49		2.3115454098														2.3115454098

																										0																																												63		2.7845294794														2.7845294794

																										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		7.23E+06		100.0				Click Number		ROI		Total Flux (p/s)		Date and Time

						7/20/05		1		2.30E+06		100.0				YH20050720152447_001		ROI 1				7/20/05 15:25																																																		mean						SD

						7/22/05		3		3.62E+06		50.0																																																										1		100		100				0		0

						7/28/05		9		3.60E+06		49.9																																																										3		212.0825612517		29.8687881156				182.9732347206		18.5455706326

						8/6/05		18		3.25E+06		45.0																																																										7		101.3641928205		15.8121157776				98.6737558824		8.6977067389

								23		8.03E+06		111.1																																																										14		129.1873100531		27.4961960147				103.9254454497		25.6571040615

								31		5.15E+06		71.2																																																										21		97.2744026785		10.985069321				19.4897868309		9.8783797679

																																																																						35		59.7838434823		3.9743800296				16.2109465432

				右葉+肝細胞 ウヨウカンサイボウ																																																																		49		71.8190150821		2.3115454098

																																																																						63		113.4072160653		2.7845294794

						hepatectomy(-)+hepatocyte:050719

						7/20/05		1		5.63E+06		100

						7/20/05		1		9.22E+05		100

						7/22/05		3		3.18E+06		5.65E+01

						7/22/05		3		4.73E+05		8.4038393175

						7/28/05		9		1.44E+06		25.5421258443

						8/6/05		18		1.03E+06		18.2723071454

								23		3.13E+06		55.5812300036

								31		1.01E+06		17.970138642

						hepatectomy(+)+hepatocyte:050808

										LEW01		LEW02

								1		4.74E+07		8.99E+06		100		100

								3		1.89E+07		1.24E+07		39.8017295929		138.1535038932

								7		1.61E+07		7.63E+06		33.8958025733		84.8164627364

								14		1.68E+07		dead		35.3511917317

						hepatectomy(-)+hepatocyte:050808

										LEW03		LEW04

								1		6.38E+05		3.06E+06		100		100

								3		6.84E+05		1.10E+06		107.1428571429		36.0811252862

								7		1.05E+06		8.18E+05		164.9436090226		26.7713444553

								14		2.30E+06		9.17E+05		359.962406015		29.9869152764

						hepatectomy(+)+hepatocyte:050809

										LEW01		LEW03

								1		1.47E+07		4.71E+06		100		100

								3		5.06E+07		2.40E+07		344.1876274643		508.9171974522

								6		1.66E+07		1.38E+07		112.8484024473		292.5690021231						Date and Time

								13		2.24E+07		1.38E+07		152.4813052345		292.5690021231

						hepatectomy(-)+hepatocyte:050809

										LEW02		LEW04

								1		3.58E+06		3.58E+06		100		100

								3		5.72E+05		3.24E+05		15.9877060631		9.0528080469

								6		8.03E+05		5.27E+05		22.4308466052		14.7331656887

								13		2.52E+06		5.27E+05		70.3269069573		14.7331656887

						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

								14				2.89E+06

						hepatectomy(-)+hepatocyte:050809

										LEW/DA 03

								1		2.48E+06

								3		9.29E+04

								7		3.86E+03

								14		6.75E+04

						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

								14				9.41E+04

		Ope date		6/21/05		hepatectomy(+)+hepatocyte:050621				6/21

				肝切＋肝細胞 カンセツカンサイボウ				1		12001000																12001000		0

								3		22970000																22970000		0

								7		4099000																4099000		0

								14		14464000																14464000		0

						7/15/05		21		1.00E+07																10020000		0

						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

				右葉+肝細胞 ウヨウカンサイボウ				1		12178000																12178000		0

								3		3866800																3866800		0

								7		818530																818530		0

								14		506810																506810		0

						7/15/05		21		6.57E+05																656500		0

						7/28/05		35		4.84E+05																484000		0

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

								63		3.39E+05																339100		0
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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





(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)



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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(Ishikawa J, et al. Scientific Reports 2015)
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Human original
Stem cell

Chimeric liver

1 4 7 10 13 16 19 22 25 28
(Hata T, et al. Ann Surg 2012)

Transplantation of engineered chimeric liver with 
autologous hepatocytes and xenobiotic scaffold



Prohibited Medicine



Chimeric 2C10R4 anti-CD40 antibody therapy is critical 
for long-term survival of GTKO.hCD46.hTBM pig-to-
primate cardiac xenograft

(Muhammad M, et al. Nature Comm 2016)



unfertilized egg

Distraction of Nuclei 
by UV irradiation

Reprograming

( Gurdon JB, J Embryo Exp Morphol 1962)
Tadpoles

Intestinal   
Cell

Somatic Cell nuclear transplantation

Tadpoles Cloned FrogMulberry Real 
Embryo

Reprograming

Injection

John Bertrand Gurdon
Novel Prize in Physiology or Medicine ２０１２



Cloning of Macaque Monkeys by Somatic Cell Nuclear 
Transfer

(Liu Z, et al. Cell  https://doi.org/10.1016/j.cell.2018.01.020)

中中（チョンチョン）
華華 （ホワホワ）



Genetically technology  for pigs



Production of `Colored` Pigs 

(Kawarasaki T, et al. 2009)

Islets Hepatocytes
Bone Marrow Cells

adipogenesi
s

(Matsunari H, et al. 2009)

MSC

Kusabira Orange PigGFP  Pig



(Yamaguchi T, et al. Nature2017)

In the heat of argument, Pig as In vivo bioreactor 
for human organs

(Wu J, et al. Cell 2017)



Fertilized egg
Blastocyst

Fetus Newborn

A theory of blastcyst complementation generating 
human organ in vivo in lacking organ cloned pig

Human ES/
iPS cell

Adult pig



Dr. Claude Bernard

Birth (Country) 1813 (France) 1915 (Brazil) 

University Universite de Paris Oxford University 

Professor(Age) Sorbonne (41) Birmingham  (32) 

Novel Award (45) 

Death(Age) 1878 (65) 1987 (72) 

Sir Peter Medawer

Experimental Medicine Transplantation Immunology



1945









fetus

Human Stem/
Progenitor Cells

Drug inducing 
Apoptosis of Target Pig Organ

neonate
Mature pig

Project of Production of Pigs with Human Organ 
by Actively Acquired Tolerance

（E Kobayashi ）



Thank you for ‘your attention’

for ‘Experimental Annimals’
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