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Introduction : Novel urinary biomarkerscan identify

damageto specificpartsof thenephron.

The useof novel urinary biomarkersin diabetesmay

provide a test that can detect, localise and diagnose

early renal disease. We aimed to perform a cross-

sectionalstudy to characterisethe patternof diabetic

nephropathyusing urinary biomarkersof glomerular

fibrosis(collagenIV), proximal tubulardamage(alpha

Glutathione-S Transferase, GST) and distal tubular

damage(Pi GST).

Methods: Clinical data from unselected patients

attendinga hospitaldiabetesclinic werecollected. Spot

urine sampleswereanalysedfor albuminandcreatinine

and the albumin/creatinine ratio calculated.

Normoalbuminuriawas defined as albumin/creatinine

ratio of <2.5mg/mmol, mircoalbuminuria 2.5-25

mg/mmol, and macroalbuminuriaas >25mg/mmol. The

novel biomarkerswere also measured(by ELISA), and

corrected to urinary creatinine. Normal ranges were

determinedfrom agroupof healthycontrolsubjects.

Results: Urine samples from 256 patients were

collected. Collagen IV and Pi GST, but not alpha

GST, correlated with the degree of albuminuria

(Spearmancorrelation coefficient r=0.4 P=0.001 for

collagenIV, r=0.2 P<0.001for Pi GST,andr=0.04 P=0.5

for alphaGST).

The proportion of subjects with abnormal results

increased across the normo-, micro-, and macro-

albuminuriagroups,with collagenIV (25%, 63%, 80%)

andPi GST (10%, 25%, 40%) but not with alphaGST

(20%, 16%, 33%).

There was a significant difference between the

proportionof abnormalresultsin the normoalbuminuria

and microalbuminuria groups with collagen IV

(P<0.001) and Pi GST (P=0.005), but not with alpha

GST(P=0.6).

Discussion: In patientswith diabetes,Pi GSTandCollagenIV, but not alphaGST, correlatedwith

the degreeof albuminuria. The patternof diabeticnephropathydetectedappearsto be primarily

glomerularanddistal tubular,ratherthanproximal tubular. Thereforean elevatedalphaGST in a

subjectwith diabetesmight indicaterenalinjury dueto adiseaseotherthandiabeticnephropathy.

Conclusion: Longitudinal studiesare now underwayto assessthe sensitivity, specificity and

predictivevaluesof thesebiomarkersfor progressiverenaldiseasein diabetes.

Individual measurementsof urine biomarkersfrom patientswith diabetes,separated

into Normo, Micro and Macro-albuminuric groups. The dashedline indicatesthe

highestvaluefrom thecontrolgroup.

Alpha GST staining of the 

proximal tubule

Pi GST staining of the distal 

tubule
Collagen IV staining of the 

glomerulus

Fluorescentregion-specific staining

of the nephron, demonstratingthe

proximal (red) and distal (green)

tubule.
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