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(J Hepatobriary Panc Sci 2013)

Survival Rate (%)

Clinical Microsurgery in JIMU
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From 2001 to 20094k
n=140
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1

2 3 4 5 6 Year
(Transplant Proc 2010)

(Transplant Proc 2009)
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AREVT—IVEE
(Istanbul, 30t April — 3" May 2008)

1. Organ trafficking (fig28EX51) . Transplant tourism (F&4&Y—1 X L) .

Transplant commercialism (R X &) FOARNRTZTHMEL T, AEM. ¢
S, BEMNICHEELAH D BDITHLEFMICK T S E,

2. AR (NFE., IMELE) FF—Z2BETENL, BETORIFZEZIS
DG RIEUMNTEZE, ZD-=-HIZEHEMH HETHIE,

3. ERFF—IF. FF—REZHIEELL. EE CHBIEICEADL SRS IRIE
FOHEZERMICRYBT ISFUMNTEHIE,

152 professionals from 78 countries

(Lancet 2008%f#7H6H)





http://www.yamamoto-hiroshi.net/images/diary/090706-1.JPG
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Organ ‘Fabrication’

‘Fabrication’ being a concept of artificially
birding up from human stem cells



Summary of Aspects
In Generation of Human Organs in Pigs

Fetal Approach

ived stem (or progenitor) cells

Animal Human Chimera Immunological Difficulty
Aspects (Human brain and genital cells 4 (Rejection of human-derived cells)

(Modified from Kobayashi E, et al. Keio J Med 2019)




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

Human Stem/
Progenitor Cells

—

Mature pig

fetus neonate

Drug inducing
Apoptosis of Target Pig Organ

(E Kobayashi ;unpublished)



Transplantation of Engineered Chimeric Liver With
Autologous Hepatocytes and Xenobiotic Scaffold

(Hata T, et al. Annals of Surgery 2013)



Development of Chimeric Liver grafts in uPA/SCID mice

(Hata T, et al. Annals of Surgery 2013)



Viability of transplanted CL grafts
In wild-type LEW rat recipients

(Hata T, et al. Annals of Surgery 2013)



Auxiliary xenotransplantation as an in vivo bioreactor—
Development of a transplantable liver graft from a tiny
partial liver

hamster Nude rat

(Masano Y, et al. Xenotransplantation. 2019)



Histopathological changes of  hamster ‘s liver graft (HE and Ki - 67
staining).

Images and scheme of auxiliary xenogeneic partial liver transplantation Yellow arrowheads show the Ki - 67 positive cell

(AXPLT) just after vessel reconstruction

(Masano Y, et al. Xenotransplantation. 2019;00:e12545)
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https://www.asahi.com/articles/photo/AS20190521002383.html
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Development of an immunodeficient pig model
allowing long-term accommodation of artificial

human vascular tubes
BEDORERITA NENICEEREBBEH/HL-TA

CD45+ CD20+ CD3+

(Ito M, et al. Nat Commun.2019 May 21;10(1):2244.)
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Organ ‘Resurrection’

‘Resurrection’ being the largely religious
concept of a coming back to life after death



Organ Donation and Utilization in US
(1997-2006)

DCD: Donation after Cardiac Death

ECD; Expanded Criteria Donor

SCD; Standard Criteria Donor

( R.S.Sung, et al. Am J Trasuplntation 8(2); 922, 2008)



Impact of NHBD liver transplantation
In King’s college Hospital

250

B NHBD

200

150 |

100 |

50 L |[166 176 18 198 19¢ 199 18 176 20 155 171

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
(Muiesan P. 2008)



Hypothermic Machine Preservation in
Human Liver Transplantation: The
First Clinical Series

(Guarrera JV, et al. Am J Transplant 2009)



A randomized trial of normothermic preservation
In liver transplantation

Image of liver during

NMP device and circulit. : : :
normothermic machine perfusion

OrganOx metra (generation 1)

50 | NATURE | VOI 557 | 3 MAY 2018



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

The aim of this study was to investigate factors that may improve the
condition of a marginal kidney preserved with a normothermic solution following
cardiac death (CD) in a model of rat kidney transplantation (RTx).

Normothermic storage with extracellular-type solution containing trehalose
might prevent reperfusion injury due to temperature-dependent tissue edema

(lwai S, et al. PLoS One. 2012;7(3):e33157)



Difference of changing luminescence pattern after RTX
between survivors and non - survivors

1 1

(lwai S, et al. PLoS One 2012 )



FYhEE-T-hR

Organ preservation using
a photosynthetic solution.

Organs harvested from a body lapsing into circulatory deficit are exposed to
low O2/high CO2, and reach a critical point where original functionality after

transplantation is unlikely.
The present study evaluates the effect of respiratory assistance using

Chlorella photosynthesis on preservation of the rat pancreas from the
viewpoint of donation after cardiac death (DCD).

(Yamaoka |, et al. Transplant Res. 2012 Apr 24;1(1):2. doi: 10.1186/2047-1440-1-2.)



Organ Resurrection by Phot

Photosynsesis Solution System

Donation of Pancreas
after 3 hours DCD

LED

osynthesis Solution

All rats survived

_ \/ | | | \ F/Membrene
OO OO
= g g ™~ Chrolera
\

Conventional Solution

TX

Eighty % death

-

TX

(Yamaoka I, et al. 2012)



FIvhEfE->-HE
Hypothermic temperature effects on organ survival
and restoration

0 min 50 min 80 min 100 min
D)
=
<
©
o .
Procels..é. ...........
controll 100 ® _
er > ! resurrected liver
\ — .
S q transplantation
j o 80 peececcecece %
et Perfusate © 60 | : UW stored liver
reservoi receiver c_>5 . transplantation
r = :
% 40 ‘s Partial
7p] : hepatectomy
20 - oo
0 1 1 1 O 1 1
0 2 4 6 8 10 12 14
Days after transplantation

(Ishikawa J, et al. Scientific Reports 2015)



FIvhEfE->-HE
In vitro fabrication of functional three-dimensional
tissues with perfusable blood vessels

EC (+) FGF (+)

25x10° 7 EC (+) FGF (-) 45 min 90 min
EC (-) FGF (+)

EC () FGF (1) M
8
15x10° 7 /

1.0x10° 7

2.0x 108 T

S0x10° 1 18.3min

Bioluminescence (photon / sec)

0 10 20 30 40 50 60 70 80 90 100
Time (min) :
(Sekine H, et al. Nature Comm 2013)



Don Quixote Project for Organ Resurrection

(Kobayashi E with Screen Ltd. from 2015)
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The Culture of Whole Organs

(1873-1944)

In 1912, Dr. Alexis Carrel
was awarded the Nobel Prize
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BERASOHARIERERIG ASHIZLIHV?

Hydrogen has been experimentally shown to prevent
ischemic—reperfusion injury, but not used clinically ?

Lack of RTR


プレゼンター
プレゼンテーションのノート
Ischemia-reperfusion injury is an inevitable complication of solid organ transplantation and limiting this type of injury can increase graft survival. Use of hydrogen gas has been reported to be effective in transplantation models of various organs, including the small intestine (6-7), lung (8-14), liver (15-18), heart (19, 20), osteochondral tissue (21), and kidney (22).
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I Ischemia Free Transplantation in Pigs

(Yoshimoto S, et al. Transplant Proc 2019)



New technology for sewing vessels while perfusing organs

Triangular tube A cross section

(Kobayashi E & Yoshimoto S. Transplant Direct 2019)
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The cylindrical tube The triangular tube

Applied stress

N >
e @O A
alie

<

Col lapsed
shapes -

image

The flow was stopped at 150° Non-stop

(Kobayashi E & Yoshimoto S. Transplant Direct 2019)
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