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[ Abstract] : Objective To establish an in vitro nitric oxide (NO) preloading model for red blood cell products which containing
excessive amount of free hemoglobin (fHb) , and to explore the suitable preloading parameters in order to reduce the adverse reactions
associated with blood transfusion. Methods Residual blood from the cardiopulmonary bypass ( CPB) circuit of 5 patients with ascend-
ing aortic aneurysm dissection was loaded with NO by using polypropylene (PP) membrane oxygenator. The changes of blood NO con-
sumption capacity, fHb, methemoglobin and K* concentration were compared before and after the NO preloading process to verify the
effectiveness of NO preloading under four different blood flow velocities (20 ml/min, 15 ml/min, 10 ml/min and 5 ml/min) through
the oxygenator. In addition, the efficiency and safeness of NO preloading under the four blood flow velocities were compared so as to i-
dentify the optimal preloading parameters for clinical use. Results PP membrane oxygenator was effective in ex vivo NO preloading as
demonstrated by the reduced NO comsumption. The effectiveness of NO preloading was maximized under the blood flow velocity of 20
ml/min over other three blood flow velocities. The process of NO loading caused mild red blood cell damage, however, the increase of
fHb and K* concentrations caused by hemolysis after NO preloading were not significantly different from the baseline value. The methe-
moglobin level increased after NO preloading, which was less than 3% , far beyond the clinical critical value that affecting oxygen deliv-
ery. Conclusion PP membrane oxygenator can be safely and effectively used for ex vivo NO preloading in red blood cell products con-
taining a large amount of fHb. 20 ml/min is the recommended velocity of blood flow through the oxygenator during NO preloading.
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