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Objectives:

Extracellular nucleotide metabolism is important for the regulation of thrombosis and inflammation,
and we recently reported that it may play a significant role in valve calcification. This study
determines the activities of enzymes in valve leaflets that could affect concentrations of extracellular
nucleotides and adenosine. Furthermore, we studied how valve processing by decellularisation and
gamma irradiation affects these activities.

Method:

Decellularisation was carried out by hypotonic lysis, DNAsel/RNAseA digestion and isotonic washout.
Gamma irradiated valves were subjected to 25-40 kGy. Pieces of native (n=3) and
decellularised/irradiated/cryopreserved (n=3) porcine pulmonary valve leaflets (10mm?2 surface
area), were incubated in Hanks balanced salt solution containing ATP, AMP or adenosine, and
aliquots of medium were sequentially analysed by reversed-phase HPLC for nucleotides and their
catabolites. Rate of conversion of substrates into products was used to calculate enzyme activities in
intact valves.

Results:

Results demonstrated an exceptionally high activity of ecto-5’-nucleotidase (converts AMP to
adenosine) in native leaflets. The rate of leaflet adenosine production was 0.22+0.03 nmol/min,
which greatly exceeded previously established cultured endothelial cell and cardiac activity.
Catabolism of ATP to ADP and AMP (ecto-ATPD-ase) and conversion of adenosine to inosine
(adenosine deaminase) were also detected. Adenosine deaminase was almost completely
inactivated in decellularised/irradiated/cryopreserved valves, whereas ecto-5’-nucleotidase activity
was decreased by 30%.

Conclusions:

We conclude valve leaflets actively control nucleotide metabolism and
decellularisation/irradiation/cryopreservation disrupts this. Further studies may help elucidate the
role of nucleotide metabolism in the susceptibility of valves to inflammation, thrombosis and
calcification and have implications for valves processed for clinical implantation.

101



