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Atherosclerosis and endothelial dysfunction
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MULTICOLOR FLOWCYTOMETRY
- CLASSIFICATION OF EPCs -

CD34 (hematopoietic/endothelial stem cell marker)
CD133 (hematopoietic/endothelial stem cell marker)
VEGFR2/KDR (endothelial marker)

EARLY EPC: CD34"9/CD133Pos/KDRPos
INTERMEDIATE: CD34ros/CD133P0s/K DRPoS
LATE: CD34pos/CD133"2¢/KDRPos



How do we assess the role of EPCs ?
e Number of EPC.
The function of the EPCs

«Colony formation unit

Tube formation

_
_




Coronary Endothelial Function

Acetylcholine




Conclusions: A higher percentage of EPCs express OCN

In patients with coronary atherosclerosis compared with
subjects with normal endothelial function and no

structural coronary artery disease. These findings have
potential implications for the mechanisms of vascul ar

calcification and for the development of novel mark ers

for coronary atherosclerosis.
(J Am coll Cardiol 2008;52:1314-25) © 2008 by the
American College of Cardiology Foundation







Percent each plagque constituents between the segmen ts
with and without impaired endothelial function

Composition of each constituents, %
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Numbers and Function of Progenitor cells in
100 - Patients with coronary endothelial dysfunction
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Coronary Endothelial Function & EPCs

Diagnostic

angiography
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Gradient CD34+/KDR+ across the coronary
circulation in patients with endothelial dysfunctio n

Where are the EPCs coming from?
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Thus, a large population of vascular progenitor cel
adventitia can differentiate into SMCs that contrib
Our findings indicate that ex vivo expansion of the
have implications for cellular, genetic, and tissue
to vascular disease.

Is existing in the
ute to atherosclerosis.
se progenitor cells may
engineering approaches










Relation Between the Number of Endothelial

Progenitor Cells and Endothelial Function
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Cumulative Event-Free Survival in an Analysis of
Death from CV Causes at 12 Months, According to
Levels of Circulating CD34+KDR+ Endothelial
Progenitor Cells at the Time of Enrollment
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Maneuvers that improve both
endothelial function and EPCs

eSystemic Increase.
Medication
Exercise

el ocal increase.
Local delivery

Increase homing: Stents



Conclusions: The level of circulating CD34+KDR+ en  dothelial
progenitor cells predicts the occurrence of cardiov ascular
events and death from cardiovascular causes and may help to
identify patients at increased cardiovascular risk.
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Local CMMC Delivery Accelerates
Reendothelialization After Balloon Injury
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We investigated whether replenishment with EPCs wou Id
protect the renal microcirculation in chronic exper Imental
renovascular disease

CP1343518-1



Renal Endothelial Function in Response to
Acetylcholine in Normal, RAS, and RAS Treated with
Autologous EPCs (RAS + EPC) Animals
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3-Dimensional Tomographic Images of Renal Angiogenes
RAS, and RAS Treated with Autologous EPCs (RAS+EPC) K
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Conclusions: The present study shows that a single
Intrarenal infusion of autologous EPCs preserved
microvascular architecture and function and decreas ed
microvascular remodeling in experimental chronic RA S.




Maneuvers that improve both
endothelial function and EPCs

eSystemic Increase.
Medication
Exercise

el ocal increase.
Local delivery

Increase homing: Stents
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Are we Increasing the right EPCs?

IS Increasing the endogenous
EPCs the right approach?

Are all EPCs equally beneficial?



Transfer of Endothelial Progenitor and Bone Marrow Cells
Influences Atherosclerotic Plaque Size and Composition in
Apolipoprotein E Knockout Mice

Jacob George, Arnon Afek, Anastasia Abashidze, Haim Shmilovich, Varda Deutsch, Juri Kopolovich,

Objectives — Recent clinical trials use cell therapy with
bone marrow (BM) cells or endothelial progenitor ce lIs
(EPCs) for ischemic syndromes. We explored the effe  ct
of BM cell- or spleen cell-derived EPC transfer on
plague size and stability markers in the apolipoprot
E knockout (apoE KO) mouse model

ein

found in mice transfused with spleen-derived EPCs.
Conclusions—Transfer of BM cells and EPCs may result in an increase in atherosclerotic lesion size, whereas EPC transfer
could also potentially influence plaque stability. (Arterioscler Thromb Vasc Biol. 2005;25:2636-2641.)

Key Words: stem cells m cell therapy m atherosclerosis m inflammation m endothelial progenitor cells

he pathogenesis of atherosclerosis involves a complex
interaction of endothelial cells (ECs), macrophages, and
lymphocytes, followed by smooth muscle cells and fibro-

blasts.! It is probable that factors that govern the initiation of

atherosclerosis, which involves less complex cellular cross-
talk, are not identical to determinants of plaque progression,

Apparently, confounding data have been provided with
regard to the effect of EC on plaque progression and
phenotype. Atherosclerosis is a disorder with endothelial
dysfunction, and it is thus conceivable that replenishment of
ECs would result in attenuated EC activation with consequent
inflammation. These findings are supported by a study by

Davenhar at al3 chawring that trancfer af hane marrnar RN



Transfer of EPCs

and BM Cells Alters

Lesion Size and
Stability in Mice

c P<0.05

= 600,000 P<0.05

400,000

©
Q
©
n
2 300000 [
‘0
3)
S
<

200,000
100,000

0
Control EPC BM

Georae J et al: Arterioscler Thromb Vasc Biol

Collagen
contributation (%)

25:2636, 2005

P<0.05

Control

EPC










Endothelial Progenitor Cell Function
In Old and Young Individuals
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Correlations of Endothelial Function and
Endothelial Progenitor Cell Function
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7% OCNPes cells in
lymphocyte gate

' M1

We identified an substantial percentage of circulat  ing
cells with osteogenic potential by flow cytometry
using antibodies for the osteoblast-specific protei n,
osteocalcin



Mineralization Assays

I vitro mineralization assay of CD34  * cells from an anonymous blood donor
using (A) von K<essasstaining:andi(B) alizarinaed stainingnand(€) of of penipheral
blood mononuclear cells from a patient with LCA (al  izarin red stzain);iinithese
cultures, cells were exposed to Ca " for 5 days followed by 21 days of culture in
osteoblast ifferentiationmedium;zallimagesaare:at 4 x magnignification

Gossl and Lerman et al: JACC 52:1314, 2008







Percent of the osteogenic OCN + cells
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Consumption of CD34+/KDR+ /OC+ across the
coronary circulation in patients with endothelial

dysfunction
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Plague Comparison and
Endothelial Function
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Percent each plagque constituents between the segmen ts
with and without impaired endothelial function

Composition of each constituents, %
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