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Reducing ischemic lung perfusion injury by artificial hemoglobin
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Ischemic reperfusion injury (IRI) still has been a big problem to be solved
for long term survival for lung transplant recipients. Hemoglobin vesicles (HbVs) are artificial
oxygen carriers that encapsulate purified human Hb solution in phospholipid vesicles. The smaller
average particle size of HbVs, compared to human red blood cells, allows better perfusion through
narrow capillaries. The purpose of this study was to evaluate the effect of HbVs with lung
preservation solutions to improve IRI.

In our rat model, we could not identify the usefulness of HbVs with lung preservation. Current lung
preservation solution is strong enough not to be needed HbVs. Thus we used HbVs for evaluation of
decellularization ex-vivo perfusion models. Recellularization of decellularized organ scaffold is a

promising option for organ regeneration. In rat model, we demonstrated that HbVs was the good
?valuation tool for ex vivo functional analysis as HbVs -PBS solution passed through regenerated
ungs-
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Table 1. Gas exchange function of regenerated lung with or without ventilation evaluated by HbVs-PBS solution

Group ‘Without ventilation With ventiration (O;; 0.21) With ventiration (O;; 1.0)

sDs Pre admin. PV Pre admin. PV Pre admin. PV
pH 677 6.83 6.78 6.82 6.81 6.84
Pa0; (mmHg) 31 120 26 51 50 289
PaCO; (mmHg) 14.8 13 13.7 10.1 12 9.5

NaOH-PBS
pH 6.76 6.83 6.77 6.85 6.77 6.88
Pa0, (mmHg) 28 166 29 116 40 283
PaCO; (mmHg) 14.4 12.2 133 10.1 13.2 82

Abbreviations. HbVs; hemoglobin vesicles. Pre admin; pre administration. PV indicates harvested HbVs-PBS solution from

pulmonary vein.



1
Sodium hydroxide based non-detergent decellularizing solution for rat lung. Sengyoku H, Tsuchiya T,
Obata T, Doi R, Hashimoto Y, Ishii M, Sakai H, Matsuo N, Taniguchi D, Suematsu T, Lawn M,
Matsumoto K, Miyazaki T, Nagayasu T. Organogenesis. 2018 14(2):94-106. doi: 10.1080/15476278.

1
36 -

2019

)

NAGAYASU  Takeshi

8 80284686

TSUCHIYA Tomoshi

8 30437884

HATACHI Go

8 80437889
2

SAKAI Hiromi

TAKAGI Katsunori






