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Endothelial progenitor cells (EPC) were found as biological marker of endothelial dy-
scfunction in several cardiovascular diseases including hypertension. Recent pre-clinical
and clinical studies have revealed that reduced number and weak function of circulat-
ing EPCs may proceed to arterial hypertension and associate with severity of the disease.
However, there are serious controversies in understanding causative role of EPC dysfunc-
tion in nature evolution of arterial hypertension. The Editorial is depicted the phenome-
non of EPC dysfunction in arterial hypertension as a independent predictive biomarker
of the disease. It has been suggesting that hypertensive patients present impaired repair
capacity EPCs compared with healthy volunteers, but perhaps EPCs dysfunction is not

MS.ID.002566. cause of hypertension, while it may contribute to target organ damage manifestation and
appearing CV complications.
Keywords: Hypertension; Cardiovascular Risk; Endothelial Progenitor Cells; Prognosis
Introduction

Endothelial progenitor cells (EPC) are defined as CD34(+) pre-
cursors of mature endothelial cells originated from pre-endothelial
resident cells or having mononuclear origin [1]. EPCs are involved in
maintaining vascular integrity, endothelial function, vascular repair
and angiogenesis [2]. There is a large body of evidence regarding
the pivotal role of EPCs in developing cardiovascular (CV) diseases
and CV events [3-6]. For instance, nature evolution of vast range
of CV diseases were associated with deficiency of circulating num-
ber of EPCs as well as weak function of endothelial precursors in-
cluding mobbing, proliferation, differentiation and survival, which
were incorporated into term EPC dysfunction [7]. In patients with
pre-hypertension and hypertension lowered number and declined
function of EPCs were identified and EPC dysfunction appeared to
be a biomarker of endothelial dysfunction and arterial stiffness [8].
However, there are serious controversies in understanding whether
EPCs dysfunction is causative factor for arterial hypertension or it
appears to be just whiteness of nature evolution of endothelial dys-
function. Indeed, impaired endothelial repair capacity of early EPCs
was found in pre-hypertensive in significantly relation to conven-
tional CV risk factors [9,10]. However, an accelerating senescence

of early EPCs was being an attribute of aging, some CV risk factors
(smoking, abdominal obesity, insulin resistance, dyslipidemia),
co-existing metabolic conditions including diabetes mellitus, hype-
ruricemia, hyperthyroidism, atherosclerosis [11].

In fact, number and function of pro-angiogenic EPCs with im-
mune phenotypes CD34+CD133+, CD34+CD133+VEGFR2+, and
CD34+CD133+VEGFR2+Tei2+ are reduced in hypertensive pa-
tients and in hypertensive disorders of pregnancy and strong cor-
relate to severity of endothelial dysfunction. Nevertheless, clear
characterization of dysfunctional phenotype of circulating EPCs in
pre-hypertensive patients includes shaping of colonies and ability
to trans-differentiation into mature endothelial cells and smooth
muscle vascular cells were found in close relation to co-morbidity
conditions, while similar association was not confirmed in arteri-
al hypertension patients [12,13]. Moreover, there was no evidence
between impaired vascular integrity evaluated as EPCs dysfunction
and excess CV morbidity and mortality in patients with pre-hy-
pertension, but for hypertensive patients including gestational
hypertensive female the evidence was received [14,15]. The exact
molecular mechanisms, which lead to EPC dysfunction in pre-hy-
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pertensive and hypertensive patients, are not fully clear. Because
EPCs are able to enhance neovascularization and support vascular
function through the JAK2/STAT3 signaling pathways, wide spec-
trum factors contributing to expression on the surface of EPC ap-
propriate Tie2+ receptors could be embedded in this interacting.

Yet, epigenetic impact on the Lnk gene in EPCs, which are cru-
cial for proliferation, migration, and tubule-like formation and
for angiogenesis overall, is considered a core element for shaping
incompetence of EPCs. There are wide ranges of stimuli that are
candidates for co-regulators of epigenetic influences and recep-
tor-targeting effectors result in both decreasing number of EPCs
in peripheral blood and weak their function, i.e. inflammatory cy-
tokines, increased fasting glucose, hyperinsulinemia, components
of oxidative stress such as oxidized low-density protein cholester-
ol, galectines, free radicals, as well as growth factors (growth fac-
tor-bets), catecholamines, and hormones (renin, angiotensin-II, al-
dosterone, endothelin-1) [4,7,10]. Unfortunately, all these findings
do not explain why some patients without CV risk factors demon-
strate EPC dysfunction before hypertension manifestation. For in-
stance, in early pregnancy female at risk of preeclampsia and with
established preeclampsia the number of circulating pro-angiogenic
EPCs was lower in comparison to pregnancy female in the absence
of preeclampsia risk [16]. Additionally, EPC colony formation, as
well as differentiation and migration abilities were also impaired
in the gestational hypertensive female [17]. It has been speculated
that vascular health in early pregnancy could be altered in women
with aberrant numbers of EPCs with pro-angiogenic immune phe-
notypes (CD34+CD133+VEGFR+ or CD34+CD133+VEGFR+Tie2+)
and might represent significant CV maladaptation contributing to
an increased risk of preeclampsia. The majority of data received by
several investigators supported a hypothesis that EPCs dysfunction
reflects an endothelial alteration that accompanies arterial hyper-
tension and that the extent of endothelial damage does not appear
to be associated with the severity of the disease [18].

Additionally, in pulmonary hypertension colony forming ability
of EPCs was rather associated with right ventricular (RV) remod-
eling and RV dilation than pulmonary vascular obstruction and
disease severity [19]. However, EPC dysfunction is novel biological
marker of endothelial dysfunction and vascular reparation in hy-
pertension with predictive value requires to be investigated in large
clinical trials. In conclusion, hypertensive patients present greater
apoptosis and impaired repair capacity EPCs that they were found
in healthy individuals, but perhaps EPCs dysfunction is not cause of
hypertension, while impaired EPC function may contribute to tar-
get organ damage manifestation and appearing CV complications.
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