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40% children on PICU15% of inpatients

Long term morbidity £1.44-£1.45 Billion, per year



Models of injury

• Nephrotoxicity models
• Cisplatin
• Adriamycin
• Folic Acid
• Warfarin
• Gentamycin

• Surgical models
• Ischaemia Reperfusion Injury
• 5/6 nephrectomy
• Ureteric Obstruction 

• Systemic models
• Sepsis
• Diabetic nephropathy
• Rhabdomyolysis (Glycerol)



Ischaemia Reperfusion Injury



Monitoring Disease Progression
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tubing (inner diameter 0.28mm). A syringe containing sterile saline, attached to a 30G ½ inch 

needle, was then inserted into the other end of the tubing, and the tubing was flushed with 

saline before the free needle was inserted into the tail vein of the anaesthetised mouse. The 

mouse was transferred to the mouse holder, which was prepared according to standard 

MSOT protocols. The mouse was transferred to the MSOT scanner (inVision 256-TF, iThera 

Medical, Germany), and allowed to equilibrate to the temperature of the water for at least 

10 min prior to image acquisition. The centre of one kidney was identified and a 0.1mm slice 

was imaged in the MSOT using a multispectral protocol (wavelengths: 700, 730, 760, 775, 

785, 800, 850nm; frames per second: 10; averages: 20). 20nmol IRDye 800CW carboxylate 

(IRDye; LI-COR, Nebraska, USA) was administered in 200µl 0.9% saline via tail vein catheter 5 

min after imaging began over a period of 10s. Mice were imaged for a further 25 min, to a 

total of 30 min. Mice were transferred to a heat box after imaging until fully recovered from 

the anaesthesia. 

Figure 2.2: Transcutaneous assessment of FITC-sinistrin clearance. (A) Photograph of a 
transcutaneous device. (B) Photograph of a mouse during the measurement, showing that 
the mouse is conscious and alert, and tolerates the device well. (C) Representative FITC-
sinistrin clearance curve from a healthy mouse. Black data points represent raw data, blue 
lines represent the 3-compartment fit, and green lines represent 95% confidence intervals.  
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                       RIFLE classification of GFR reduction
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Bilateral Ischaemia Reperfusion Injury

Correlation between anaesthetic duration,
 pre-clamping anaestheic time and day 1 GFR

Day 1 GFR (µl/min/100g)
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Day 14 after Bilateral IRI
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MSOT



Unilateral Ischaemia Reperfusion Injury



IRI Chronic Kidney Disease Model



Change in GFR over time
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Take Home Messages

• The use of non-invasive monitoring can 
• enable better refinement of a kidney injury model
• reduce the numbers of subjects required for efficacy studies
• Has the potential to improve knowledge about mechanisms of injury

• The future
• Efficacy studies
• Alternative dyes for MSOT
• ? Translation to humans
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