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Abstract

Background and aim:

Diabetic nephropathy (DN) is a major microvascular complication of diabetes and
microalbuminuria is considered as the first clinical indication of DN. However, some
diabetic patients have renal pathological changes and kidney dysfunction even if the levels of
albumin in urine are in the normal range, indicating that albuminuria is not the ideal marker
for the early detection of DN. Thus, discovering effective biomarkers to diagnose DN before
appearance of clinical evidence are needed. Therefore, the Aim of this study was to evaluate
the two renal tubular enzymes, urinary neutrophil gelatinase associated lipocalin (UNGAL)
and urinary N-acetyl-beta-D-glucosaminidase (uUNAG) and serum cystatin C as early
biomarkers of renal dysfunction in type 2 diabetes mellitus (T2DM).

Method:

The current case-control study was performed on 86 patients with T2DM and these
patients were classified according to their albumin/creatinine ratio (ACR) into three groups;
normoalbuminuric group with ACR <30 mg/g creatinine (n=26), microalbuminuric group

with ACR =30-299 mg/g creatinine (n=30) and macroalbuminuric group with ACR >300



(n=30). Age and gender-matched healthy subjects were recruited as control group (n=30).
uNGAL, uNAG and cystatin C were measured by ELISA technique in the studied groups.
Results:

Compared with healthy control, diabetic patients with normoalbuminuria excreted
significantly higher levels of uNGAL (P<0.001). In addition, significantly elevated uNGAL,
uNAG and cystatin C levels were observed in microalbuminuric and macroalbuminuric
groups when compared to the control and normoalbuminuric groups (P<0.001). uNGAL,
uNAG and cystatin C were found to correlate positively with FBG, HbAlc, duration of
diabetes, urea, creatinine, ACR, but correlate inversely with GFR in diabetic groups.
Conclusion:

Our results indicated that uNGAL is the most sensitive biomarker for early renal
dysfunction in diabetic patients. uUNAG and serum cystatin C are biomarkers of DN
progression. Combining these biomarkers can increase their sensitivity and specificity. Larger

prospective studies are needed to validate our findings.



