Abstract Title: 
REAL-TIME MICROENVIRONMENT OF THE ISCHEMIA-REPERFUSED PORCINE KIDNEY

[bookmark: _GoBack][bookmark: OLE_LINK1]Objectives: Acute kidney injury (AKI) can be a consequence of a temporary reduction in blood flow to the kidney cortex. For a mitochondrial-rich, highly oxidative organ, AKI is likely to reduce tissue PaO2 and pH, which will significantly alter organ metabolism. Real-time in-vivo recording of change in PaO2 and pH before, during and after renal ischaemia-reperfusion has not been reported previously. Here, using a large animal (porcine) model to directly record intra-renal parenchymal PaO2 and pH, we report a time-line of change in the kidney microenvironment with ischaemia-reperfusion induced AKI. 

Methods: Female pigs (n=6; 55-65 kg) were prepared under general anaesthesia for an ischemic AKI protocol in which the right kidney (RK) renal artery was clamped for 40 mins, with the left kidney (LK) exposed but left unclamped (paired internal control). Arterial (carotid) and venous (jugular and renal vein) catheters enabled blood sampling. Kidney cortex PaO2 and pH were sampled in-situ using oxygen-sensitive electrodes or a fluorophore-based nanosensor for pH. Probes were left in situ for the duration of the procedure in the right kidney only. The left kidney was sampled at the end of the procedure, to preserve the integrity of the control kidney. Blood samples were obtained before, and 2h after, IR for both kidneys (sham-LK; IR-RK). Pigs were euthanised by barbiturate overdose without recovery from GA.

[bookmark: OLE_LINK2]Results: At baseline and approximately 30mins after induction of anaesthesia kidney cortex pH and PaO2 were 7.02 ± 0.10 and 76.8 ± 12.2 (mean ± SD), respectively. Values in the left kidney at the end of the procedure were similar. With ischaemia, pH demonstrated a transient increase, followed by a gradual decline that continued after removal of the arterial clamp, such that at 2h reperfusion kidney pH was 6.80 ± 0.15 (Fig 1a). Parenchymal oxygenation of the kidney cortex immediately fell after occlusion of the renal artery (to 28 ± 12 mm Hg), remained low throughout the period of occlusion and gradually returned to baseline values at 1h post-reperfusion (Fig 1b). Baseline arterial lactate was 1.03 ± 0.07 mmol/L, which remained unchanged throughout the procedure (e.g.  1.12 ± 0.12 mmol/L at 2h reperfusion). However, renal vein lactate at 2h in RK was increased relative to the sham-control LK (1.62 ± 0.29 vs 0.99 ± 0.16 mmol/L), suggesting increased anaerobic metabolism of the ischaemic kidney.

Conclusion: Ischaemia profoundly effects renal oxygenation, but not intra-renal pH. Whilst PaO2 recovers relatively quickly, pH continues to decline perhaps due in part to increased production of metabolic acids such as lactate in the renal microenvironment. 
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