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Abstract

Diabetes mellitus (DM) is considered a leading cause of
premature cardiovascular (CV) mortality and morbidity in
general population and in individuals with known CV
disease. Recent animal and clinical studies have shown
that reduced number and weak function of endothelial
progenitor cells (EPCs) may not only indicate to higher CV
risk, but contribute to the impaired heart and vessels
reparation in patients with DM. Moreover, EPCs having a
protective impact on the vasculature may mediate the
functioning of other organs and systems. EPCs dysfunction
is probably promising target for DM treatment strategy,
while the role of restoring of EPCs number and
functionality in CV risk diminish and reduce of DM-related
complications is not fully clear. The aim of the short
commentary: to elucidate the causative role of EPCs
dysfunction in DM patients.
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Editorial
Diabetes mellitus (DM) is a worldwide epidemic metabolic

disease associated with increased cardiovascular (CV)
complications, premature CV death, and a higher incidence of
disability leading to social and economic burden [1]. DM was
found as the important cause of atherosclerosis, coronary
artery disease, chronic renal disease, and heart failure [2-5]. It
is suggested that hyperglycemia, lipotoxicity and hypoxia are
essential factors contributing in the microvascular
inflammation, endothelial dysfunction and endothelium injury
[6]. On this way, worsening of intracellular signaling, activation
of alternate polyol pathways, increment of growth factors
(growth-differentiation factor-15, vascular endothelial growth
factor, and accumulation of advanced glycation end products,
activation of protein kinase C, activation of the renin-
angiotensin-aldosterone system, inducting of oxidative stress
and apoptosis, and decreased nitric oxide bioavailability were
found an independent causes of weakened endothelium repair
ability and worsening of endothelial integrity [7-10]. Finally,

co-acting endothelial injury, incompetence in vascular
reparation mechanisms and existing co-morbidities (i.e.
hypertension, obesity, hyperuricemia, dyslipidemia) may lead
to endothelial dysfunction, acceleration of atherosclerosis,
senescence, thereby they may negatively influence on CV risk
and development of CV disease [11-13].

The key role in the endothelial repair, vasculogenesis,
neovascularization and attenuation of vasculature function
plays endothelial progenitor cells (EPCs) derived from bone
marrow and peripheral blood [14]. In contrast to recently
proposed local “response to endothelium injury hypothesis”
EPCs, which are mobilized or released into systemic circulation
in response to specific stimuli, contribute vessel formation and
endothelium reparation directly and through involvement of
several paracrine mechanisms [15,16].

In this context, dysfunction of EPCs defined as weak EPCs
functionality (i.e., reduced ability to proliferation,
differentiation, adhesion, migration, incorporation into tubular
structures, and survival) and / or lowering EPCs’ count in the
circulation might be a critical step in the initiation of any
cause-related vasculopaty that links etiological factors, co-
morbidities, aging and clinical events [9]. Nevertheless, EPCs
dysfunction may be a useful predictive tool for evaluating the
risk of death in general population and among subjects with
known CV and DM.

Alteration of structure and function of the EPCs in type 1
and type 2 DM may regulate through epigenetic changes [17].
It has suggested that glucose toxicity, lipid toxicity and reactive
oxidative species via enhancing inflammation induce DNA
methylation and histone modification in EPCs [6,9,18].
Although maturation and mobbing of the EPCs are under
control of growth factors, such as chemokine stromal cell-
derived factor-1, vascular endothelial growth factors,
granulocyte colony-stimulating factor, and alpha-chemokine
that binds to G-protein-coupled CXCR4, epigenetic changes in
EPCs are considered an important mechanism, which links
hyperglycemia, lipid toxicity and metabolic memory [9,19].
Thus, weak functionality of EPCs in type 1 and type 2 DM is
resulting mutual related molecular mechanisms affected
cellular signal systems, paracrine regulation and epigenetic
modification [20,21]. Therefore, poor differentiation, mobbing
and proliferation of EPCs lead to decreased circulating pool of
primitive cells and worsening reparative capability [22-24].
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Conclusion
In conclusion, reduced number and weak function of EPCs

may not only indicate to higher CV risk, but contribute to the
impaired heart and vessels reparation in patients with DM.
EPCs dysfunction is probably promising target for DM
treatment strategy, while the role of restoring of EPCs number
and functionality in CV risk diminish and reduce of DM-related
complications requires more investigations.

Acknowledgement
This research received no specific grant from any funding

agency in the public, commercial, or not-for-profit sectors.

References
1. Stöckl D, Rückert-Eheberg IM, Heier M, Peters A, Schipf S, et al.

(2016) Regional Variability of Lifestyle Factors and Hypertension
with Prediabetes and Newly Diagnosed Type 2 Diabetes
Mellitus: The Population-Based KORA-F4 and SHIP-TREND
Studies in Germany. PLoS One 11: e0156736.

2. Busch M, Nadal J, Schmid M, Paul K, Titze S, et al. (2016) GCKD
Study Investigators. Glycaemic control and antidiabetic therapy
in patients with diabetes mellitus and chronic kidney disease -
cross-sectional data from the German Chronic Kidney Disease
(GCKD) cohort. BMC Nephrol 17: 59.

3. Kamceva G, Vavlukis M, Kitanoski D, Kedev S (2015) Newly
Diagnosed Diabetes and Stress Glycaemia and Its' Association
with Acute Coronary Syndrome. Open Access Maced J Med Sci
3: 607-612.

4. Abdullatef WK, Al-Aqeedi RF, Dabdoob W, Hajar HA, Bener A, et
al. (2013) Prevalence of Unrecognized Diabetes Mellitus in
Patients admitted with Acute Coronary Syndrome. Angiology 64:
26-30.

5. Capes SE, Hunt D, Malmberg K, Pathak P, Gerstein HC (2000)
Stress hyperglycemia and increased risk of death after
myocardial infarction in patients with and without diabetes: a
systematic overview. Lancet 355: 773-778.

6. Berezin A (2016) “Impaired Phenotype” of Endothelial Cell-
Derived Microparticles: Causality Factor Contributed the
“Vascular Competence” in Diabetes and Metabolic Syndrome?
Diabetes Res Treat Open Access 3: 133-136

7. Capitão M, Soares R (2016) Angiogenesis and Inflammation
Crosstalk in Diabetic Retinopathy. J Cell Biochem.

8. Berezin A (2016) “Impaired immune phenotype" of endothelial
cell-derived microparticles: the missed link between diabetes-
related states and cardiovascular complications? Journal of Data
Mining in Genomics & Proteomics 7: 195-197

9. Berezin A (2016) Metabolic memory phenomenon in diabetes
mellitus: achieving and perspectives. Diabetes & Metabolic
Syndrome: Clinical Research & Reviews.

10. Ogita H, Liao J (2004) Endothelial function and oxidative stress.
Endothelium 44: 248-252

11. Cai H, Harrison DG (2000) Endothelial dysfunction in
cardiovascular diseases: The role of oxidant stress. Circ Res 87:
840-844.

12. Berezin A, Kremzer A, Berezina T, Martovotskaya Yu, Gromenko
O (2016) Pattern of endothelial progenitor cells and apoptotic
endothelial cell-derived microparticles in chronic heart failure
patients with preserved and reduced left ventricular ejection
fraction. EBioMedicine 4: 86-94.

13. Berezin AE, Kremzer AA, Martovitskaya YV, Samura TA, Berezina
TA (2014) Serum Uric Acid Predicts Declining of Circulating
Proangiogenic Mononuclear Progenitor Cells in Chronic Heart
Failure Patients. J Cardiovasc Thorac Res 6: 153-162.

14. Berezin AE, Kremzer AA (2015) Signature of circulating
endothelial-derived progenitor cells in patients with metabolic
syndrome and diabetes mellitus. Biological Markers and Guided
Therapy 2: 113-135.

15. Berezin AE, Kremzer AA (2015) The impact of low-grading
inflammation on circulating endothelial-derived progenitor cells
in patients with metabolic syndrome and diabetes mellitus.
Journal of Endocrinology and Diabetes 2: 8-16.

16. Berezin AE, Kremzer AA (2014) Circulating endothelial
progenitor cells as markers for severity of ischemic chronic heart
failure. J Card Fail 20: 438-447.

17. Fadini GP, Avogaro A (2010) Potential manipulation of
endothelial progenitor cells in diabetes and its complications.
Diabetes Obes Metab 12: 570-583.

18. Monge M, Massy ZA, van Zonneveld AJ, Rabelink TJ (2011)
Endothelial progenitor cells: what are we talking about? Nephrol
Ther 7: 521-525.

19. Fadini GP, Agostini C, Avogaro A (2005) Endothelial progenitor
cells and vascular biology in diabetes mellitus: current
knowledge and future perspectives. Curr Diabetes Rev 1: 41-58.

20. Fadini GP, Sartore S, Albiero M, Baesso I, Murphy E, et al. (2006)
Number and function of endothelial progenitor cells as a marker
of severity for diabetic vasculopathy. Arterioscler Thromb Vasc
Biol 26: 2140-2146

21. Berezin AE, Kremzer AA, Samura TA, Berezina TA, Kruzliak P
(2015) Impaired immune phenotype of circulating endothelial-
derived microparticles in patients with metabolic syndrome and
diabetes mellitus. J Endocrinol Invest 38: 865-874.

22. Berezin AE (2015) Diabetes mellitus and cellular replacement
therapy: Expected clinical potential and perspectives. World J
Diabetes 5: 777-786.

23. Berezin A, Kremzer A (2013) Analysis of Various Subsets of
Circulating Mononuclear Cells in Asymptomatic Coronary Artery
Disease. J Clin Med 2: 32-44.

24. Lüscher TF (2016) Novel mechanisms of atherosclerosis and
cardiovascular repair. Eur Heart J 37: 1709-1711.

 

Journal of Clinical Epigenetics

ISSN 2472-1158 Vol.2 No.2:14

2016

2 This article is available from: http://10.21767/2472-1158.100022

http://10.21767/2472-1158.100022

	Contents
	Endothelial Repair in Diabetes: The Causative Role of Progenitor Cells Dysfunction?
	Abstract
	Editorial
	Conclusion
	Acknowledgement
	References


