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Background

The classical concept concerning mechanisms of albuminuria in DN relies on defects in the glomerular filtration
barrier.

a transmembrane protein of the immunoglobulin superfamily, is an important component of the slit
diaphragm located between the foot processes of the podocytes. Its alterations lead to the limitation of the size-
selectivity of the slit diaphragm.

VEGF) is a pro-angiogenic factor, produced mainly by the podocytes, which
acts upon these cells through an autocrine mechanism.
Urinary excretion of VEGF may increase even in the normoalbuminuria stage, a fact which suggests that

urinary VEGF may be used as a sensitive biomarker in the diagnosis of early DN.

Aim of study

PROXIMAL TUBULE DYSFUNCTION IS ASSOCIATED WITH NEPHRIN "
AND URINARY VASCULAR ENDOTHELIAL GROWTH FACTOR EXCRETION
IN NORMOALBUMINURIC TYPE 2 DIABETES MELLITUS PATIENTS:
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Currently, there is a debate as to whether
It is assumed that albuminuria is caused primarily by impaired
tubular uptake of intact albumin rather than by an increased leakiness of the glomerular filtration barrier.
In previous works performed by us in normoalbuminuric patients with type 2 DM we demonstrated that PT
dysfunction precedes the occurrence of albuminuria.
Amongst other causative factors related to PT dysfunction, advanced glycation end products (AGE) have been

involved in the pathogenesis of diabetic tubulopathy, an emerging entity.

to evaluate a potential relation of PT dysfunction with urinary nephrin and urinary VEGF excretion in patients with Type 2 DM
we queried if this association could be related to AGE intervention, which may impact both the PT and the podocytes

All p were assessed concerning:

Methods

C-reactive protein (CRP)

70 patients with type 2 DM attending the Department of
Diabetes and Metabolic Diseases (38-normoalbuminuric; 32-
microalbuminuric) and 21 healthy control subjects

a cross-sectional study

inclusion criteria
m long-standing DM (>5 years)
m normoalbuminuria (urine albumin-to-creatinine ratio (UACR) <30 mg/g) and
microalbuminuria (UACR between 30 and 300 mg/g),
m patients were on oral antidiabetic medication, angiotensin-converting enzyme
inhibitors (ACEls) or angiotensin Il receptor blockers (ARBs), and statins

urinary KIM-1,

3y anal / for the differences among
the groups was used m compare the means among the three groups.

| were carried out to evaluate the
significance of the relatlon between continuous variables for all groups together
(pooled data).

only significant variables yielded by univariate regression analysis were
introduced in the models for

the P values for all hypothesis tests were two-sided, and statistical significance

was set at
All analyses were conducted with Stata 9.2 (Statacorp, Texas, USA).

, plasma AGEs, and urinary AGEs were evaluated by the ELISA method

serum cystatin C, urinary alphal microglobulin and albuminuria were assessed by means of particle-enhanced immunonephelometry using the BN

ProSpec System

CKD was defined and the stages(1-5) of CKD were established according to the KDIGO Guidelines 2012 (estimated GFR- CKD-EPI equation formula)

Results

The demographic, clinical and laboratory data of the patients and control subjects are presented in

Table 1. Clinical and biological data of the stu

1died patients
DM: diabetes mellitus; BMI: body mass index; SBP: systolic blood pressure; DBP:

diastolic blood pressure; Hb: haemogloﬁ' in; eGFR estimated glomerular filtration
rate; HbA, : glycated haemoglobin; hsCRP: high sensitive C reactive protein; UACR:
urinary albumin:creatinine ratio; alpha,/creat: alpha,-microglobulin:creatinine
ratio; KIM-1: kidney injury molecule-1; VEGF: vascular endothelial growth factor;
AGEs: advanced glycation end-products

Discussion

in our study we found a

, but significantly higher in the microalbuminuric group
, thus raising the
possibility that the PT injury may precede the onset of microalbuminuria
the results of our study substantiate the fact that

we found elevated levels of

we assume that this observation documents an a fact

substantiated by the strong correlation of the PT dysfunction biomarkers with urinary VEGF, even in normoalbuminuric

patients. Most likely, as was the case with urinary nephrin, the PT interferes with the expression of podocyte damage
markers in early DN.

In our patients, increased levels of urinary VEGF were present in both normo- and microalbuminuric patients, leading

to the assumption that
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alphal/creat: alpha,-microglobulin:creatinine ratio; KIM-1: kidney injury molecule-1;
VEGF: vascular endothelial growth factor; eGFR: estimated glomerular filtration rate; AGEs:
advanced glycation end-products;

UACR: urinary albumin:creatinine ratio

Conclusion

in patients with Type 2 DM, there is an
this observation raises the possibility of
moreover, it forwards the hypothesis according to which
thus explaining increased

levels of urinary nephrin and urinary VEGF in normoalbuminuric patients with Type 2 DM.

presumably,
albumin, as well as nephrin and VEGF uptake and processing.

by coordinating

it may be assumed that and
explains development of normoalbuminuric renal insufficiency.
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