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Endothelial progenitor cell and adhesion
molecules determine the quality of the
coronary  collateral  circulation/
Endothelial progenitor cells
(CD34 + KDR +) and monocytes may
provide the development of good
coronary collaterals despite the vascular
risk factors and extensive atherosclerosis

Endotelyal progenitor hiicreler ve adezyon
molekiilleri koroner kollateral dolasumin kalitesini
belirler/Endotelyal progenitor hiicreler
(CD34 + KDR +) ve monositler vaskiiler risk
laktorleri ve yaygin ateroskleroza ragmen iyi
koroner kollateral gelisimini saglayabilirler

Dear Editor,

We read with great interest the paper by Kocaman et al. (1) entitled
“Endothelial progenitor cells (CD34+KDR+) and monocytes may provide
the development of good coronary collaterals despite the vascular risk
factors and extensive atherosclerosis.” The authors evaluated simulta-
neously the effects of endothelial progenitor cells (EPC) and inflamma-
tory cells on the presence and the extent of coronary artery disease
(CAD) and the grade of coronary collateral growth in patients with clini-
cal suspicion of CAD. They found that the patients with good collateral
growth had significantly higher EPC in comparison to patients with poor
collateral growth. They stated that the presence of EPC was associated
with reduced risk for CAD and was an independent predictor for good
collateral growth. They also found that CD34+KDR-, CD34+KDR+ and
CD34-KDR+ cells, and a CD34-KDR- cell subpopulation were highest in
number in good collateral group among all study population.

Coronary collaterals are the connections between portions of the
same coronary artery and between different coronary arteries (2).

A strong, positive correlation was identified between coronary collat-
eral flow and the number of circulating CD34+/CD133+ endothelial progeni-
tor cells in patients with CAD. Moreover, endothelial-cell-marker expres-
sion was more common in EPCs isolated from patients with adequate col-
lateral flow than in EPCs from patients with poor collateral flow (3).

In a recently published study performed by Tokgdzoglu et al. (4),
they found that the number of EPCs were significantly greater in
patients with good coronary collateral formation. Furthermore, circulat-
ing EPCs were higher among patients with normal coronary vessels
compared to patients with CAD for CD133 (+)/34(+) and CD34(+)/KDR(+)
cells. They demonstrated that EPC count was an independent predictor
of coronary collateral formation after adjustment for other cardiovas-
cular risk factors and extent of CAD. Finally, they concluded that
increased circulating EPCs provided better collateral formation com-
pared to those with lower EPC counts.

Giiray et al. (5) investigated the levels of soluble endothelial adhe-
sion molecules (CAMs) and vascular cell adhesion molecule (VCAM-1)
intercellular adhesion molecule-1 (ICAM-1) and E-selectin were com-
pared between patients with poor coronary collaterals and patients
with well-developed collaterals in a study published in 2004. They cre-
ated two groups according to the Rentrop collateral degree (Group A:
grade 0 and 1; Group B: grade 2 and 3 collaterals). They found that the
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levels of soluble VCAM-1, ICAM-1, and E-selectin were significantly
higher in group A in comparison with group B. They concluded that poor
collateral circulation is associated with increased levels of soluble
CAMs in patients with obstructive coronary artery disease.

Presence of collaterals that feed the jeopardized myocardial area
may limit the infarct size after coronary occlusion and may even provide
a survival benefit. However, some patients develop good collateral cir-
culation, whereas others do not. The inter-individual variations of
endothelial cell marker expression and soluble adhesion molecules
may explain why some patients develop adequate collateral circulation
whereas others do not.

Consequently, as the endothelium and inflammatory cells play a
crucial role in the development of collaterals after a sudden or slowly
progressing stenosis of coronary arteries, endothelial progenitor cells
and soluble adhesion molecules determine the formation and the qual-
ity of the collaterals.
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Author’s Reply
Dear Editor,

We thank the authors for their supportive comments on our article
related to circulating CD34+KDR+ cells (1) in their letter entitled as
‘Endothelial progenitor cell and adhesion molecules determine the qual-
ity of the coronary collateral circulation’. They also pointed that CD34+/
CD133+ endothelial progenitor cells have a strong, positive correlation
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with coronary collateral flow (2), together with more dense endothelial-
cell-marker expression. In addition, they also argue that an interesting
study in which was investigated the levels of soluble endothelial adhe-
sion molecules (CAMs) and vascular cell adhesion molecule (VCAM-1)
intercellular adhesion molecule-1 (ICAM-1) and E-selectin, and found
that poor collateral circulation is associated with increased levels of
soluble CAMs in patients with obstructive coronary artery disease (3). In
conclusion, they said that the inter-individual variations of endothelial
cell marker expression and soluble adhesion molecules might explain
why some patients develop adequate collateral circulation whereas
others do not, as well as the functional endothelium, inflammatory cells,
specifically monocytes, and endothelial progenitor cells.

In our opinion, four points are very important in collateral develop-
ment. First point is first response of jeopardized tissue to ischemia,
second point is target tissue and cells for ischemic signals in collateral
development, third point is the active and increased functional cells,
and last point is the homing capability to ischemic tissue of functional
effectors cells. All of points can be disturbed by various risk factors,
possibly with impairment of sufficient and required microenvironments
at cellular level, or may be insufficient for good collateral growth in
patients with defective genetically background.

The growth factors and cytokines such as VEGF and EPQ (4), which
are secreted in response to hypoxia, may stimulate the resident and
remote cells to induce angio- and arteriogenesis with paracrine end
endocrine mechanisms. Lastly, some chemokines like CXCL1 are asso-
ciated with the presence and extent of spontaneously visible coronary
artery collaterals (5). The other important prerequisite for collateral
vessel growth is endothelial function. Endothelial nitric oxide synthase
activity was found to be related to the angiogenic capability in animal
models (6) and clinical settings (7). Resident and bone marrow-derived
progenitors and some monocyte subtypes (8, 9) were determined as
effector cells for collaterals. They serve as bioreactors and reservoirs
of various cytokines and chemokines, which stimulate arteriolar growth
in a paracrine fashion. As a prerequisite, the functional integrity of the
monocyte and EPCs are crucial for this process. A chemotactic deficit
should hamper the monocyte and EPCs to reach sites of vascular
remodeling and, thereby, its active participation in collateral growth.

The homing capability to ischemic tissue of functional effector cells
is related to damaged endothelium as well as trans-migrant cell func-
tions. This stage may possibly affected by microenvironment, such as
oxidant status, signal transmission, and may be an anti-oxidant concen-
tration in plasma, bilirubin (10).

The deleterious effects of vascular risk factors on factors neces-
sary for collateral growth, including pro-angiogenic growth factors,
endothelial function, the redox state of the coronary circulation, intra
and intercellular signaling, monocytes and bone marrow-derived pro-
genitors cells may impair collateral development by altered microenvi-
ronment of the coronary circulation.

Collateral growth is a multistage process and different factors can
harm the integrity of arteriogenesis. Known cells and cytokines may be
a little part of arteriogenesis as well as unknown cells and cytokines/
chemokines. Heterogeneity in collateral formation despite similar
degrees of coronary obstruction can be related to different effects of
inflammatory cells, the capability of homing factors in ischemic tissue
and levels of both cytokine and chemokines related with ischemic tis-
sue and functional cells on the development of collaterals. Besides, the
above four points may contain the candidates for new important cells,
cytokines and maybe receptors.

Sinan Altan Kocaman
Clinic of Cardiology, Rize Education and Research Hospital,
Rize-Turkey

Anadolu Kardiyol Derg
2012; 12: 447-54
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Echocardiographic = measurement
of epicardial fat thickness: In search
for a consensus/Correlation of
echocardiographic epicardial fat
thickness with severity of coronary
artery disease-an observational study

Epikardival yag kalinhiginin ekokardiyografik olgiimii:
Bir konsensus arayismda/Koroner arter hastaliginin
siddeti ile ekokardiyografik epikardiyal yag
kalimhginimn iliskisi-gozlemsel bir ¢alisma

Dear Editor,

We read with great interest the article published by Shemirani

et al. (1) in The Anatolian Journal of Cardiology, which showed a signifi-
cant association between epicardial fat thickness (EFT) and coronary
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