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Activity of mitochondrial complexes in cadaveric renal grafts, cold ischaemia time and subsequent recovery of graft function
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BACKGROUND: A previous study of some 14,000 cadaveric renal transplants confirmed that, amongst others,  factors such as a non – heart-beating donor (NHBD), conferred a particularly increased risk of delayed graft function (DGF) whereas cold ischaemia time (CIT) before engraftment was a relatively minor risk factor. One explanation for DGF could be that anoxia adversely affected mitochondrial function in proportion to its duration. 

METHODS: Mitochondrial complexes I, II/III and IV activities (MCAi) were determined in biopsies from 52 donor kidneys at the end of cold ischaemia to see if longer anoxia affected mitochondrial function and accounted for the increased risk of DGF in recipients of grafts with longer CIT or from NHBD. 

RESULTS: Frequency of DGF increased with increasing CIT (p=0.01).  CIT was significantly different between those without and with DGF (p=0.02) but MCAi were similar. CIT was correlated (r=0.43, p=0.003) with time taken for creatinine to fall to half the perioperative value (Crt½) but not with MCAi. Frequency of DGF, which was greater in NHBD, was significantly different from that of HBD (p=0.04) but CIT and MCAi were similar. However, Crt½ was significantly different (p=0.01), being longer in NHBD. 

CONCLUSION; These results confirm that the risk of DGF and duration of Crt½ both increase with duration of CIT. They are worsened in grafts from NHBD when compared with grafts from HBD and this cannot be attributed to any difference in CIT. In no case were any differences in MCAi at the end of cold ischaemia found to account for these observations. The effects of warm ischaemia and reperfusion on MCAi remain unknown and could affect the clinical outcomes (DGF and Crt½) examined here. Mitochondrial function remains stable during an inevitable period of anoxia related to cold storage of kidneys. Impairment of cellular functions other than mitochondrial activity or events subsequent to cold storage such as quality of allograft perfusion and reperfusion injury could be responsible for the differences observed and need to be examined.


