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Application of artificial oxygen-carrying hemoglobin vesicles for marginal
liver grafts in machine perfusion preservation

Project/Area Number 17K10503 [Aﬂ—]

Research Project

Research Category Grant-in-Aid for Scientific Research (C)

Allocation Type Multi-year Fund

Section —&

Research Field General surgery

Research Institution Asahikawa Medical College

Principal Investigator Matsuno Naoto  J8)IIEERIKSF, EEFER, KFEHIX (00231598)

Co-lnvestigator(Kenkyﬁ_buntansha) EH R RREIERKE, EFE8, Hi% (70318830)
INR BB BEKFERR, VAT LT VHRE, #HIE (80305424)

Project Period (FY) 2017-04-01 — 2020-03-31
Project Status

Budget Amount *help ¥4,550,000 (Direct Cost: ¥3,500,000. Indirect Cost: ¥1,050,000)
Fiscal Year 2019: ¥1,430,000 (Direct Cost: ¥1,100,000. Indirect Cost: ¥330,000)
Fiscal Year 2018: ¥1,560,000 (Direct Cost: ¥1,200,000. Indirect Cost: ¥360,000)
Fiscal Year 2017: ¥1,560,000 (Direct Cost: ¥1,200,000. Indirect Cost: ¥360,000)

Keywords FRRHRAT | BUBTHRA | AT IIR  BARESRERR / DL o —FF / BESRTRAT / DIRELE K — / EMEEREE / 1 FETiRe
1 2 DMBIE R F— / 3 ATHRMIRSE RN / 4 ENAEEREE /B - BEER

Outline of Final Research Pig livers were excised after 60 minutes of warm ischemic time and were preserved under one of three preservation conditions for 4 hours.
The preservation conditions were as follows: cold storage (CS group; N = 5), Hypothermic machine preservation (HMP) (HMP group; N = 5),
subnormothermic MP (21° C) ; N = 5) SNMP with HbVs (SNMP+HbV group; N = 5). Autologous blood perfusion was performed for 2 hours in
an isolated liver reperfusion model). The oxygen consumption of the SNMP and SNMP +HbV group was higher than the HMP groups (p <
0.05). During the reperfusion, AST level in the SNMP+HbV group was lower than that in the CS, HMP and SNMP groups. The changes in pH
was significantly lower in SNMP+HbV group. The ultrastructural findings indicated that the mitochondria of the SNMP+HbV group was well

Achievements

maintained. The SNMP +HbVs preservation solution protected against metabolic acidosis and preserved the liver function after reperfusion
injury in the DCD liver.

Academic Significance and Societal ARBRIG. 79 ZRAWHIRKRNMAER TH D 2 & BREFERRIC &L D HHREEDEZHS U A TRAETOBHNMERRRIEEE X
TG, BRBEFMTE. BEENICHERNRAAEENTT 0. ATRIRAHNICAS 2 & 35< . BRSO/ — RILIEE<

Importance of the Research BWEEATWS, SH. EOFEREEENHTS 2 &AL, MELFEOALST, NEERRE THEOS VARG 5\
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All 2020 2019 2018 2017

All Journal Article Presentation Patent(Industrial Property Rights)

[Journal Article] Initial perfusate purification during subnormothermic machine perfusion for porcine liver donated after cardiac death 2020 v
[Journal Article] Impact of Machine Perfusion on Sinusoid Microcirculation of Liver Graft Donated After Cardiac Death. 2020 v
[Journal Article] Applicability of Hypothermic Oxygenate Machine Perfusion Preservation for Split-Liver Transplantation in a Porcine Model: An Experimental Study 2020 v
[Journal Article] SRz & fE2R#R7F Current topics of immunosuppression and preservation for organ transplantation 2020 v
[Journal Article] Impact of human-derived hemoglobin based oxygen vesicles as a machine perfusion solution for liver donation after cardiac death in a pig model. 2019 v
[Journal Article] EIUERIC & 2 ICEE U I BIED 1o 6 DiEes A ETMMEI. Organ viability assessment technology using machine perfusion for transplantation. 2019 v
[Journal Article] Oxygen consumption during hypothermic and subnormothermic machine perfusions of porcine liver grafts after cardiac death 2018 v
[Journal Article] Current development of organ assessment method using machine perfusion for organ transplantation 2018 v
[Journal Article] Application of Perfusate With Human-Derived Oxygen Carrier Solution Under Subnormothermic Machine Perfusion for Donation After Cardiac Death Liver Grafts in Pigs 2018 v
[Journal Article] Evaluation Using an Isolated Reperfusion Model for Porcine Liver Donated After Cardiac Death Preserved with Oxygenated Hypothermic Machine Perfusion 201 8 v
[Journal Article] DvELE R+ — A DFFBIBICX T % ALARIMER (Hemoglobin vesicles, HbV) %AW BREE RO B 2018 v
[Journal Article] Ex vivo reperfusion model to evaluate the utility of machine preservation for porcine liver donated after cardiac death 201 8 v
[Journal Article] The ultrastructural characteristics of porcine hepatocytes donated after cardiac death and preserved with machine perfusion preservation. 201 7 v
[Journal Article] L5838 h 5 RIE T ZBMEEREAN ; BISERERE. BEBETOYLI MIDWT 2017 v
[Journal Article] SR HSIRETTIC & 2 BRI ASETAR Ko D37 B 2017 +
[Presentation] Present status of transplant organ preservation by dynamic machine perfusion system: How important is the development of a novel organ preservation solution? 2019 v
[Presentation] The efficacy of hemoglobin vesicles(HbV)containing solution in machine perfusion in donation after cardiac death(DCD) in pig liver model 2019 v
[Presentation] %% D7 < BIBRESERRFEHEICH 13 3 AOFRIIR (HbV) SHERREROWE 2018 v
[Presentation] [EEFIEERFFICEINY 28 L WETI SRR, S2-4 FEABETICEER L cEREMETRICE 1T 2B ERIHEETMOERIIRE 2018 v
[Presentation] CNBEBHIRXEUZILY VRYVL) CREROHERRE S4-5 ERERFRTACET EBENERREOEMIECHET 255 2018 v
[Presentation] The examination of perfusate with arfificial oxygen carrier under subnormothermic machine perfusion for DCD liver grafts in pigs. 2017 v
[Presentation] RIARIERF & 1 e A\LARIIRIC & 3 FPERIREROERIMRES 2017 v
[Presentation] A THRIMIREFERRIC & 2 FHERIERR T OERIIRE 2017 v
[Presentation] FFSHEE 7L % F3\\ e A THRIMIR S BRI T O FFEMERIRE O BIENRST 2017 v
[Patent(Industrial Property Rights)] CONNECTOR AND FLUID SUPPLY SYSTEM 2019 v
[Patent(Industrial Property Rights)] #il{R 7= B 2017 v
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Project/Area Number
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Review Section
Research Institution
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Co-Investigator(Kenkyu-buntansha)

Project Period (FY)
Project Status

Budget Amount *help

Keywords

Outline of Research at the Start
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Grant-in-Aid for Scientific Research (C)

Multi-year Fund

—&

Basic Section 59040:Nutrition science and health science-related
Jikei University School of Medicine

EABHE HRRERIENKZ, EFER, 7 (60632841)

Al Z RREBERERNKE, EFE, 1% (00508426)

& £ WEABEARR, JO—/NILFJOXTF 1 Y VRERE Y 5 —, #£51% (50553450)
B E—B RRBESENKE, EFEH, #HIX (80338889)

U1t AR RREBRERKSE, EFE, 2% (80163476)

2020-04-01 — 2023-03-31

¥4,420,000 (Direct Cost: ¥3,400,000. Indirect Cost: ¥1,020,000)

Fiscal Year 2022: ¥910,000 (Direct Cost: ¥700,000. Indirect Cost: ¥210,000)
Fiscal Year 2021: ¥1,560,000 (Direct Cost: ¥1,200,000. Indirect Cost: ¥360,000)
Fiscal Year 2020: ¥1,950,000 (Direct Cost: ¥1,500,000. Indirect Cost: ¥450,000)

FHEZ /B /H/ MINEN / BFEME

BEAFHEEHOAELEBZ, £ MFHTEEYT 2ERBEOLEMNTE > TV, AARZFETIE. FETO "B OERELZE
DHLEEED. HNENTORYEBEENMICEL T 2 A H = XLRPZBET, SHROBRERDO D, ERFERAT—Y 3 VICTHINE
ATTREICHAB S NY I R0OMBHE . HETREMNENKEZBVTEBESNER - MIBZNRe LT, XE - BEERELLR
BENBRNZECKRET 2. FAROMRRER. BEOTFTHEPERICH CBEREMML. S S5RIBTFEREBEEZDORBAIHOBERE R
Blcth. SHOBRREEEEZRET 2FHRAKOERIMICKRI O Z EN T3,
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