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Background: Endothelial progenitor cells (EPCs) play a key role in
endothelial repair processes. It is well known that the functionality of
the EPCs is poor in patients with diabetes mellitus type 2 (DM2) and
cardiovascular disease (CVD), although the exact mechanism of
dysfunction is still uncertain. Several studies have pointed out the
importance of adequate therapy (e.g. therapy with EPCs) for
endothelial repair, helping to reduce the alterations in the processes
of re-endothelization in patients with DM2 and CVD and therefore
decrease the occurrence of CVD. Recently, the SDF-1 axis and the
CXCRA4 co-receptor have become a key element in the study of CVD.
Moreover, it has been hypothesized that members of the E26 family
of transcription factors are involved in the development of CVD, and
in patients with DM2, the specific alteration of the transcription factor
Ets-2 could contribute to the dysfunction of the EPCs. Our main
objective was (i) to determine whether the degree of expression of
Ets-2—-SDF-1a/CXCR4 is capable of predicting the release of
circulating EPCs, (i) to relate the data found with clinical and
laboratory parameters of patients undergoing coronary artery bypass
grafting (CABG), and (iii) to study their modulation by DPP4 inhibitor
drugs (sitagliptin).

Methods: Ninety CABG patients were divided into diabetic and non-
diabetic patients (NDM). Peripheral mononuclear cells were obtained
by Ficoll-Hypaque density gradient centrifugation. Expression of
Ets-2, CXCR4, and SDF-1 were measured by western blotting. The
effects of sitagliptin on EPCs in culture were measured by western
blotting, ELISA and immunofluorescence.

Results: In patients with DM2, release of EPCs, determined by levels
of SDF-1aq, is a late effect due to the high levels of glucose and low
levels of HDL, but this effect decreases in patients treated with
insulin. In DM2 patients a low expression in the SDF-1/CXCR4 axis
was observed in comparison to NDM patients (NDM: 3.20+ 2.3 vs.
DM2: 1.41+1.4; NDM: 1.32+1.0 vs. DM2: 1.08+0.9), which was
associated with low levels of expression of Ets-2 (NDM: 1.60+ 1.5vs.
DM2: 1.17 £1.0). However, an increase in expression of Ets-2 was
observed in patients without cardiovascular risk factor (2.12 £ 1.5),
associated with early stages of cardiovascular instability, while the
expression was decreased in patients with longer evolution of CVD.
In EPCs in culture, sitagliptin improved cell morphology and
increased the expression of SDF-1a and CXCR4 at 24 hours; this
effect did not depend on stimulus by apoptotic bodies.

Discussion: In patients with DM2, release of EPCs is a result of the
SDF-1a axis and the CXCR4 co-receptor. Poor functionality of
circulating EPCs is associated with decreased expression of the
transcription factor Ets-2 in advanced stages of CVD in patients with
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DM2. Ets-2 could be an early marker of cardiovascular instability
associated with states of hyperlipidemia. Therapy with sitagliptin in
EPCs in culture could help to reverse the poor functionality of the
EPCs, especially in patients with DM2.
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