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Background:

Intestinal transplantation (IT) outcomes face challenges due to high ischemia-reperfusion injury (IRI) and
subsequent elevated immunogenicity of the grafts. Machine perfusion (MP) techniques were shown to
reduce [RI-related inflammation and improve outcomes in other solid organ transplantation, but its
application for IT remains limited. This study compared the effects of hypothermic oxygenated (HOPE),
normothermic (NMP) MP of human intestine to assess the condition after MP and identify the optimal
approach for IT.

Methods:

Discarded intestines were perfused through HOPE, NMP after static cold storage (SCS). Perfusates and
intestine tissue (baseline, 4h-MP, and 4h-SCS) were assessed for mitochondrial injury, metabolic activity,
IRI-associated inflammation, and epithelial injury.

Results:

Twenty intestines were included in this analysis (HOPE: 12, NMP: 8). Perfusate flavin mononucleotide
(FMN, pg/mL), a marker of mitochondrial injury at 1h perfusion was lower in the HOPE group (0.030
[0.56-1.67] vs. NMP: 0.088 [0.87-2.29], p=0.002). Similarly, perfusate levels of mitochondrial complex I
and II were significantly lower in HOPE cases (2.19 [1.47-8.80] vs. NMP: 12.3 [11.9-15.0], p=0.008).
The higher mitochondrial injury during NMP was supported by a higher intensity of complex I (Anti-
NDUFSI1, p=0.034), lower tissue ATP reloading (p=0.011), and higher tissue lactate and citrate during
NMP compared to HOPE (p=0.007, p=0.050, respectively).

Ultimately, The Park-Chiu score at the end of NMP or SCS was significantly higher compared to HOPE
(»<0.001). Significantly higher perfusate 8-OHdG, IL-6 and Claudin-3 levels during NMP point to a
higher IRI-associated inflammation and epithelial injury (p=0.020, 0.010, 0.021, respectively).



Conclusion:

Endischemic HOPE of human intestine preserved the mitochondrial and metabolic function best
compared to NMP. A pilot study is requested to proceed with the clinical application of HOPE for IT.
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