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ABSTRACT Objective: Ex vivo lung perfusion (EVLP) is significant for lung transplantation but is costly. In this research, the
EVLP system of pig model was established by using domestic economic materials to maintain the efficacy of the system while reducing
the cost. Methods: We first configured the lung perfusate and assemble chambers via reasonably priced materials to established the EVLP
system. Then we surgically obtained the lungs of three domestic pigs, perfused the lung perfusate, and stored them for 6 hours at low
temperature. Finally, the lungs were connected to the EVLP system, and blood gas analysis and lung functional examination were used to
assess the physiological function of the lungs over time. Results: By using this relatively low-priced EVLP system, we successfully
obtained pig lungs and stored them for 6 hours at low temperature. Within 2 hours, the modified lung perfusion system maintained good
oxygenation function and lung physiological indexes. Pulmonary arterial pressure, peak inflation pressure, platform pressure, pulmonary
oxygen partial pressure and carbon dioxide partial pressure, and left atrial oxygen partial pressure and carbon dioxide partial pressure
were all stable, while the lungs had normal color and elasticity without significant edema and functional damage. Conclusions: The EVLP
system we established can effectively acquire and store the physiological functions of the donor pig lungs. Besides such systems could
reduce costs greatly. Together, what we done provided research basis for optimizing the ex vivo lung perfusion techniques for the
application of lung transplantation.
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Fig.1 Surgical acquisition and external maintenance of pig lungs
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Fig.2 Porcine lung perfusion in vitro
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Table 1 Indicators of blood gas and lung function during different time periods (m+s)

PAP PIP PP LAPO, LAPCO, PAPO, PAPCO,

mmHg cmH,O cmH,O mmHg mmHg mmHg mmHg
PI 52 11+ 2 8+ 2 471+ 9 31+ 1 92+ 5 71+ 1
1h 7+ 1 11+ 2 8+ 2 460+ 12 36% 17 95+ 4 68+ 5
2h 9% 1 12+ 2 8+ 1 440+ 21 41 1 105+ 5 66+ 4
3h 13+ 2 17+ 3 11+ 3 310+ 10 50+ 2 101+ 11 61% 3
4h 25+ 3 20% 5 13+ 2 260+ 27 51+ 7 105+ 5 52+ 4
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Fig.4 The variation of each index with time
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Fig.5 Changes of pig lung changes over time
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