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Vitamin D concentrations, endothelial progenitor cells,

and cardiovascular risk factors

N.A. MIKIROVA 1, G. BELCARO?Z, J.A. JACKSON 1, N. H. RIORDAN 1

Our study aimed to establish the association of vitamin D sta-
tus with thelevel of circulating endothelial progenitor cells
(EPCs) and circulating angiogenic cells (CACs) and to demon-
stratetheeffect of vitamin D on thelevel of lipoproteinsrespon-
sible for increased cardiovascular risk and high blood pres-
sure. 41 healthy adults were selected. EPCs were defined as
CD34+/KDR+ cells, and CACs were defined as cells that
expressed endothelial markers after incubation of mononu-
clear blood cellswith endothelial growth factorsduring 5 days.
We found a positive association between EPCs, CACsand the
level of vitamin D and an inver se correlation between several
subclasses of lipoproteins. The level of vitamin D higher than
40 ng/ml demonstrated a positive effect on regulation of blood
pressure, and there was significant difference in choles-
terol/HDL ratio, very low-density lipoproteins, and triglyc-
eridesfor groupsof subjectswith varying levels of vitamin D.
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he purpose of this study wasto establish the asso-
ciation of vitamin D status with the level of cir-
culating endothelial progenitor cells (EPCs). Vitamin
D deficiency isacommon condition, presentin approx-
imately 30% to 50% of the general population. Low 25-
hydroxyvitamin D levels may have an effect on car-
diovascular health, cancer, and diabetes.1-9
Studies on the connection between ischemic heart
disease, hypertension and vitamin D are conflicting.
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Some studies found an inverse relationship between
levels of the active form of vitamin D, blood pressure,
and plasmarenin activity. 10, 11 Another study report-
ed a positive association.12

Because the vitamin D receptor (VDR) ispresent in
most cells, vitamin D has awide range of therapeutic
and health-rel ated benefits. The active form of vitamin
D3 isasteroid hormone shown to regul ate more than
60 genes.1314Thetrand ocation of 1o,25(0OH),D3 into
cells, where it binds with high affinity to vitamin D
nuclear receptors, results in altering rates of gene
expression. By this pathway, the active form of vitamin
D influences a number of genes relevant to arterial
wall functions. TheseincludeV EGF, matrix metallo-
proteinase, myosin, and structural proteins. Vitamin D
receptors are densely distributed in the endothelium,
and vitamin D5 modulates vascul ar tone by reducing
calcium influx into the endothelia cells. 1,25(0OH),D
isavery effective modulator of theimmune system. In
animal models, it has been demonstrated that pre-
treatment with 1,25(0OH),D is effective in preventing
the onset of type 1 diabetes, multiple sclerosis, rheuma:
toid arthritis, and Crohn’s disease.15

Our goa wasto provethat optimal levels of vitamin
D could be correlated with the increased number of cir-
culating EPCs and angiogenic cells. The number of
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