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Development of the machine perfusion and non-invasive assessement of marginal
cardiac grafts
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We found that heavy water containing orginal preservation solution improved
the graft survival rate in an extended cold preservation and subsequent heterotopic heart
transplantation in rats. The metabolome analysis revealed the similar profiles in grafts preservaed
in the new prervation solution at the end of cold presservation and that of normal heart without
preservation. Only in the UW-preserved group, the metabolomics profile was quite different. However,

in Langendorff perfusion model, the superiority of the new preservation solution was abolished. To
explain the discrepncy, we established the methods of osmium maceration SEM to observe the
ultrastructure, flavonoids (Ribflavin, FMN, FAD) measuremetn by HPLC with fluorescent detector, and
metabolome with NMR detection were established. Furthermore, reduction of cold preservation injury
was shown in water-soluble polyphenol "X" together with the direct scavenging of radicals and the
activation od Nrf2.



pH

1

2)

3

4)

5)

a)

b)
c)

a) b) c)Ca?*overload d)
e) pH
a)-d)
a)-d)

1)

2 uw

3,4)

5)

WakayamaK, Fukai M, KimuraT et al. Successful transplantation of rat hearts subjected to
extended cold preservation with a novel preservation solution. Transpl Int 2012;25:696-706.
Shimada S and FukaiM et al. Heavy water (D20) containing preservation solution reduces

hepatic cold preservation and reperfusion injury in an isolated perfused rat liver (IPRL) model. JClin
Med. 2019;8(11):1818

Shimada S, FukaiM et a. Hydrogen gas ameliorates hepatic reperfusion injury after prolonged cold
preservation in isolated perfused rat liver. Artif Organs 2016;40:1128-1136.

Ishikawa T, FukaiM et a. Post-reperfusion hydrogen gas treatment ameliorates ischemia reperfusion
injury inrat livers from donors after cardiac death. Surg Today

Fukai M, Taketomi A. et al. Hypothermic Machine Perfusion with Hydrogen Gas Reduces Focal
Injury in Rat Livers but Fails to Restore Organ Function. Transplant Proc. 2023 Online ahead of

print.
24-48
Dsol FJ 48
8-24
FJ
(LC-MS/MS)

SEM SR



(Flavin mononucleotide; FMN):

FMN
HPLC ODS
HPLC : EICOM ODS (4.6¢p><
150mm) :10mM (pH5.5) / =65:35
0.75 ml/ 37 20l : F-1050 (Ex. 445, Em. 530 nm)
pH
pH
a) 24 Dsol 100% UW 80% 36
Dsol 75% UW 14% (Wakayama
et al. 2012) 100% uw 36
2(2/7) 10-15 1 1
1 3/7 6/7
b) FJ 48 100% (3/3) 7
c) ( )
SEM SR
FJ SR

2.0kV 10.6mm x20.0k SE(UL)

1OI.0|.1mI

2.0kV 10.6mm x5.00k SE(UL)

(Ex. 445, Em. 530 nm)  FMN (RF)
(FAD)
FMN FMN
RF, FAD
uv

FMN NADH, NADPH



(Ex.340, Em. 460 nm) UV/VIS

NADP/ NADPH

pH
TCA homogenize KOH

Tris-HCI
TCA

254 nm
FMN
(PCA) homogenize K2CO3
(TCA)
80-90%
3
pH

PCA
LC-MS/MS

TCA

COVID19

NAD/NADH

NMR

pH

Tris-HCI

6.7

proton
pH



7 7 0 2

Fukai M, Nakayabu T, Ohtani S, Shibata K, Shimada S, Sakamoto S, Fuda H, Furukawa T, Watanabe 10

M, Hui SP, Chiba H, Shimamura T, Taketomi A.

The Phenolic Antioxidant 3,5-dihydroxy-4-methoxybenzyl Alcohol (DHMBA) Prevents Enterocyte Cell 2021

Death under Oxygen-Dissolving Cold Conditions through Polyphyletic Antioxidant Actions.

Journal of Clinical Medicine 1972-1988.
DOl

10.3390/jcm10091972.

Fukasaku Yasutomo Goto Ryoichi Ganchiku Yoshikazu Emoto Shin Zaitsu Masaaki Watanabe 81

Masaaki Kawamura Norio Fukai Moto Shimamura Tsuyoshi Taketomi Akinobu

Novel immunological approach to asses donor reactivity of transplant recipients using a 2020

humanized mouse model

Human Immunology 342 353
DOl

10.1016/j .humimm.2020.04.007

Shibata Kengo Hayasaka Takahiro Hashimoto Satsuki Umemoto Kohei Ishikawa Takahisa Sakamoto 52

Sodai Kato Koichi Shimada Shingo Kawamura Norio Wakayama Kenji Kobayashi Nozomi Hama

Yuka Fukai Moto Shimamura Tsuyoshi Taketomi Akinobu

Imaging Mass Spectrometry Reveals the Changes in the Taurine Conjugates of Dihydroxycholanoic 2020

Acid During Hepatic Warm Ischemia and Reperfusion in a Rat Model

Transplantation Proceedings 1880 1883
DOl

10.1016/j - transproceed.2020.01.169

Fukai Moto Sakamoto Sodai Bochimoto Hiroki Zin Nur Khatijah Mohd Shibata Kengo Ishikawa 55

Takahisa Shimada Shingo Kawamura Norio Fujiyoshi Masato Fujiyoshi Sunao Nakamura Kosei

Shimamura Tsuyoshi Taketomi Akinobu

Hypothermic Machine Perfusion with Hydrogen Gas Reduces Focal Injury in Rat Livers but Fails to 2023

Restore Organ Function

Transplantation Proceedings 1016-1020

DOl
10.1016/j - transproceed.2023.02.036




Fukai Moto Sugimori Hiroyuki Sakamoto Sodai Shibata Kengo Kameda Hiroyuki Ishikawa 55

Takahisa Kawamura Norio Fujiyoshi Masato Fujiyoshi Sunao Kudo Kohsuke Shimamura Tsuyoshi

Taketomi Akinobu

Rapid and Reliable Steatosis Rat Model Shrsp5-Dmcr for Cold Storage Experiment 2023

Transplantation Proceedings 1032-1035
DOl

10.1016/j - transproceed.2023.02.063

Fukai Moto Sakamoto Sodai Shibata Kengo Fujiyoshi Masato Fujiyoshi Sunao Bochimoto 55

Hiroki Ishikawa Takahisa Shimada Shingo Nakamura Kosei Kawamura Norio Shimamura Tsuyoshi

Taketomi Akinobu

Combination of Cold Storage in a Heavy Water-Containing Solution and Post-Reperfusion Hydrogen 2023

Gas Treatment Reduces Ischemia-Reperfusion Injury in Rat Livers

Transplantation Proceedings 1027-1031
DOl

10.1016/j - transproceed.2023.03.061

Sakamoto S, Bochimoto H, Shibata S, Zin NKM, Fukai M, Nakamura K, Ishikawa T, Fujiyoshi M, 12

Shimamura T, Taketomi A.

Exploration of Optimal pH in Hypothermic Machine Perfusion for Rat Liver Grafts Retrieved after 2023

Circulatory Death.

Journal of Clinical Medicine 3845-3859

DOl
10.3390/jcm12113845.

13 0 5

3,5-dihydroxy-4-methoxybenzyl alcohol DHMBA

121 2021.4.10 (SF-091-8) hybrid

2021




121 2021.4.8 PS-026- hybrid

2021
Versican

121 2021.4.8 (SF-037-8) hybrid
2021

120 (web )
2020

120 (web )

2020




120 (web )

2020
3,5-dihydroxy-4-methoxybenzyl alcohol DHMBA
122 2022.4.16 (SF-109-8 ) Hybrid Web
2022
pH
122 2022.4.14 (SF-29-6 ) Hybrid Web
2022

Kengo Shibata, Takahiro Hayasaka, Satsuki Hashimoto, Kohei Umemoto, Takahisa Ishikawa, Sodai Sakamoto, Koichi Kato, Shingo
Shimada, Norio Kawamura, Kenji Wakayama, Nozomi Kobayashi, Yuka Hama, Moto Fukai, Tsuyoshi Shimamura, and Akinobu Taketomi

Lysophosphatidylinositol (16:0) as a possible cause of ischemia reperfusion injury.

Transplantation Science Symposium (TSS) Asian Regional Meeting 2022, Kyoto, 25-26 Sep. 2022

2022




Moto Fukai, Kengo Shibata, Sodai Sakamoto, Masato Fujiyoshi, Sunao Fujiyoshi, Kosei Nakamura, Takahisa Ishikawa, Norio
Kawamura, Nur Khatijah Mohd Zin, Hiroki Bochimoto, Tsuyoshi Shimamura, Akinobu Taketomi .

Important components of D20 containing solution for liver cold storage using an isolated perfused rat liver (IPRL).

Transplantation Science Symposium (TSS) Asian Regional Meeting 2022, Kyoto, 25-26 Sep. 2022

2022

Moto Fukai, Kengo Shibata, Sodai Sakamoto, Masato Fujiyoshi, Sunao Fujiyoshi, Kosei Nakamura, Takahisa Ishikawa, Norio
Kawamura, Nur Khatijah Mohd Zin, Hiroki Bochimoto, Tsuyoshi Shimamura, Akinobu Taketomi .

Cold storage in D20 containing solution and post-reperfusion H2 gas treatment reduced rat liver damage: An IPRL study

Transplantation Science Symposium (TSS) Asian Regional Meeting 2022, Kyoto, 25-26 Sep. 2022

2022

Moto Fukai, Kengo Shibata, Sodai Sakamoto, Masato Fujiyoshi, Sunao Fujiyoshi, Kosei Nakamura, Takahisa Ishikawa, Norio
Kawamura, Nur Khatijah Mohd Zin, Hiroki Bochimoto, Tsuyoshi Shimamura, Akinobu Taketomi .

Hypothermic machine perfusion with H2 gas reduced focal injury in DCD rat liver but failed to restore organ function.

Transplantation Science Symposium (TSS) Asian Regional Meeting 2022, Kyoto, 25-26 Sep. 2022

2022

Moto Fukai, Kengo Shibata, Sodai Sakamoto, Masato Fujiyoshi, Sunao Fujiyoshi, Kosei Nakamura, Takahisa Ishikawa, Norio
Kawamura, Nur Khatijah Mohd Zin, Hiroki Bochimoto, Tsuyoshi Shimamura, Akinobu Taketomi .

Rapid and reliable steatosis rat model (SHRSP5-Dmcr) for cold storage experiments: A preliminary study.

Transplantation Science Symposium (TSS) Asian Regional Meeting 2022, Kyoto, 25-26 Sep. 2022

2022




(SHINGU YASUSHIGE)

(30617064) (10101)
(BOCHIMOTO HIROKI)

(60632841) (32651)
(KIMURA TAICHI)

(90435959) (10101)
(FUJIYOSHI MASATO)

(90844720) (10101)




