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ABSTRACT 
Objective: Based on animal studies it has been hypothesized that circulating bone marrow 
derived mesenchymal stem cells (MSC), stem cell homing factors and angiogenic growth factors 
may be involved in neovascularization after acute myocardial infarction. The present study 
aimed at investigating the spontaneous occurrence of circulating MSC and angiogenic factors in 
patients with ST-elevation myocardial infarction (STEMI) treated with primary percutaneous 
coronary intervention (PCI). 
Design: In twenty STEMI patients, blood samples were obtained day 1, 3,7,14,21 and 28 after 
the acute PCI. Fifteen patients with a normal coronary angiography formed a control group. 
MSC (CD45-/CD34-), plasma stromal-derived factor-1 (SDF-1), vascular endothelial growth 
factor A (VEGF-A) and fibroblast growth factor 2 (FGF-2) were measured by multiparametric 
flow cytometry and ELISA. 
Results: Circulating CD45-/CD34-cells were significantly decreased day 7 compared to day 3. 
Cell counts normalized one month after the acute onset of STEMI. The changes were mainly 
seen in patients with large infarction. Plasma SDF-1 increased significantly from day 3 to day 28, 
and VEGF-A and FGF-2 significantly from day 7 to day 28. 
Conclusions: Based on the demonstrated spontaneous sequential fluctuations in MSC and the 
increase in vascular growth factors levels after the STEMI, the optimal time point for an 
additional stem cell therapy should be three weeks after myocardial infarction to obtain the 
maximal effects by the stimulation of endogenous growth factors on delivered stem cells. 
 
Key words: Stem cell, cytokines, angiogenesis, vasculogenesis, acute myocardial infarction. 
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INTRODUCTION 
Acute occlusion of a major coronary artery leads to irreversible damage of cardiomyocytes and 
vascular structures followed by scar replacement in the ventricle. The main therapeutic issue for 
acute myocardial infarction has focused on early reperfusion in order to salvage myocardial 
tissue and limit remodeling. Recent studies for myocardial regeneration after ST-elevation acute 
myocardial infarction (STEMI) have concentrated on stem cell-based therapy. [1] [2] [3] [4] [5] 
[6] 
Circulating endothelial progenitor cells (EPCs) derived from the bone marrow can home and 
differentiate in situ in ischemic myocardium and they are involved in myocardial vasculogenesis. 
[1] [3] In addition, an improvement in cardiac function has been reported after intracoronary 
treatment with mononuclear bone marrow cells (MNC) in patients with acute STEMI. [4] [7] 
However, the content of stem cells or progenitor cells within the MNC fraction from bone 
marrow solutions used in clinical trials is only 2-3%, and the main part of the stem cells is 
hematopoietic stem cells. [4] [7] [8] Although clinical studies showed the feasibility and safety 
of hematopoietic stem cell-based therapy for vasculogenesis, the differentiation of these stem 
cells into new cardiomyocytes has been challenged. [9] This issue may call into question the 
mechanistic underpinnings of such clinical trials. Recently more attention has focused on the 
utilization of bone marrow derived mesenchymal stem cells (MSC). 
MSC is another rare population of multipotent non-hematopoietic CD45-/CD34- stem cells 
in the bone marrow. [10] Although MSC represents perhaps 0.001% to 0.01% of the nucleated 
cells in bone marrow, they can be isolated from the bone marrow and expanded in vitro. [11] [11] 
This makes it possible to produce sufficient MSC for autologous clinical cell therapy. The fact 
that MSC can be stimulated to lineage differentiation into either blood vessels or other tissues 
makes these cells particularly attractive for stem cell-based therapy. [3] [12] [13] [14] [15] 
Furthermore, it has been demonstrated that intramyocardial injection of autologous MSC or 
intravenous administration of MSC can increase vasculogenesis and improve cardiac function in 
myocardial infarction in rats. [16] [17] 
The angiogenic factors, such as vascular endothelial growth factor (VEGF) and basic fibroblast 
growth factor (FGF-2) seem to stimulate the developement of new blood vessels. [18] [19] [20] 
In addition, the stem cell homing factor, stromal-derived factor-1 (SDF-1) is considered to play 
an important role in migration and trafficking of stem cells and progenitor cells into the infarcted 
myocardium. It can affect stem cell proliferation and mobilization and it contribute to the 
ischemic neovascularization by enhancing stem cells recruitment into ischemic tissue. [21] [22] 
However, to generate and establish new clinical treatment strategies with stem cells or 
growth factors in patients with acute STEMI, it is essential to elucidate the natural and 
spontaneous occurrence of such variables in the regenerative process to find the optimal 
treatment period. [4] [7] 
The aim of the present study was to evaluate the possible physiologic mobilization of 
both MSC and EPCs and investigate the natural variation of stem cell homing factor SDF-1, and 
vascular growth factors, VEGF-A and FGF-2 in patients with acute STEMI treated with primary 
percutaneous coronary intervention (PCI). 
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METHODS 
Patient Population 
Twenty consecutive patients with ST-elevation myocardial infarction (STEMI) (17 men and 3 
women; 58±3 years, mean ± SEM) treated with percutaneous coronary intervention (PCI) within 
12 hours after the onset of symptoms were included in the study. The control group consisted of 
fifteen individuals (11 men and 4 women; 55±2 years) referred for the suspicion of angina 
pectoris, but with normal coronary angiography. Exclusion criteria were malignant disease, 
inflammatory disease and severe kidney disease. This study protocol complied with the 
Declaration of Helsinki and was approved by the local scientific ethical committee (KF 01- 
112/01). All patients received oral and written information about the study, and signed an 
informed consent. 
Blood sample 
In patients with STEMI, 50 ml venous blood samples were obtained within 24 hours after 
admission at day 1 (“baseline”), and day 3, 7, 14, 21 and 28 after onset of STEMI. In control 
subjects, 50 ml venous blood samples were obtained only once after coronary angiography. The 
blood for stem cells assessment was kept at room temperature until analysis within few hours 
after drawing. Plasma was obtained by centrifugation (3,000 rpm, 10 min at 4o C) and stored at - 
20 o C until the time for analyze. In the patients with STEMI, serum CK-MB was measured every 
6 hours over the first 24 h. 
Enumeration of mesenchymal stem cells (MSC) by flow cytometry. 
Circulating putative MSC in blood was quantified as CD45 and CD34 negative (CD45-/CD34-) 
cells by multiparametric flow cytometry as previously described. [23] A panel of monoclonal 
antibodies and one polyclonal antibody were measured, including anti-CD45 (HI30 clone, IgG1; 
Becton Dickinson (BD)) and anti-CD34 (8G12 clone, IgG1; BD) to exclude hematopoietic cells, 
as well as anti-CD105 (Endoglin, NI-3A1, clone, IgG1; Ancell), -CD106 (VCAM-1 vascular cell 
adhesion molecule, 51-10C9 clone, IgG1; BD), -CD31 (PECAM-1, platelet endothelial cell 
adhesion molecule, WM59 clone, IgG1; BD), -CD133 (hematopoietic stem cell antigen, AC133 
clone, IgG1; Miltenyi Biotec ), -CD59 (Protectin, P282(H19) clone, IgG2a; BD), -CD146 
(MELCAM, melanoma cell adhesion molecule, PIH12 clone, IgG1; BD), -CD36 (GPIIIb receptor, 
CB38-NL07-EGM clone, IgG1; BD), -CD73 (PI-linked; AD2 clone, IgG1; BD), -CD166 
(ALCAM, activated leukocyte adhesion molecule, 3A6 clone, IgG1; BD), -CD13 (myeloid cells, 
aminopeptidase N; F0831 clone, IgG1; DACO), -CD3 (T cell, SK7 clone, IgG1; BD), -CXC 
chemokine receptor 4 (CXCR4; 12G5 clone, IgG2a; R&D Systems ), VEGF R2 (KDR; R&D 
Systems), -CD144 (VE-cadherin; BMS158FI Polyclonalt; BenderMed). Analytic gates were 
used to enumerate total number and subsets of circulating CD45-/CD34- cells. Monoclonal 
antibodies were conjugated with fluorescein isothiocyanate (FITC), R-phycoerythrin (PE), 
peridinin chlorophyll protein (PerCP), or allophycocyanin (APC), and cell suspensions were 
evaluated by a FACS Calibur (Becton Dickinson, San Jose, CA). After acquisition of at least 
100,000 cells per sample, analyses were considered as informative when adequate numbers of 
CD45-/CD34-events (typically 3-400) were collected in the analytic gate (Figure 1). 
In vitro cell culture angiogenesis assay for MSC 
MSCs were isolated by Magnetic Cell Separation beats (MACS) method with CD34 and CD45 
antibodies. MSC (5,000-10,000) were plated in liquid culture in a 96-well plate coated with the 
solidified angiogenic matrix solution (Chemicon International, Inc., Denmark) and maintained in 
an incubator at 37 ºC for 12 hours. Endothelial tube formation was observed and digitally 
photographed under an inverted light microscope at 10⋅ magnifications. 
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Quantification of plasma VEGF-A, FGF-2 and SDF-1. 
Plasma SDF-1/VEGF-A/FGF-2 levels were measured in duplicate by a colorimetric enzymelinked 
immunosorbent assay (ELISA) kits (R&D Systems). The lower limits of detection were 
18 pg.ml-1 for SDF-1, 10 pg.ml-1 for VEGF-A and FGF-2. 
Statistical analysis 
All results are expressed as mean ± SE. Differences between groups were analyzed by Mann- 
Whitney’s U test for unpaired samples and sequential changes measured within patient’s group 
by the Wilcoxon signed-ranks test for paired samples. The interaction between maximum serum 
CK-MB level and the maximum number of MSC in peripheral blood, maximum plasma SDF-1, 
VEGF-A and FGF-2 level was examined by multivariate analysis using the general linear model. 
The interaction between known risk factors (age, gender, diabetes, hypertension, smoking and 
hyperlipidemia medication) before STEMI and cytokines and stem cells was analysed by a 
multivariate analysis using the multiple stepwise logistic regression model. All data were analyzed 
using SPSS statistical analysis program (SPSS version 11.0, SPSS INC., Chicago, Il.). A P value 
of < 0.05 was considered significant. 
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RESULTS 
Patient characteristics 
The demographic characteristics of the 20 STEMI patients and 15 controls are presented in Table 
1. Groups were comparable with respect to age, sex, incidence of hypertension and diabetes 
mellitus. All STEMI patients had the standard medication and complete reperfusion with 
Thrombolysis in Myocardial Infarction (TIMI) grade 3 flow after primary PCI with stent 
implantation. In the follow-up period they were treated with standard magnyl, clopidogrel, 
aceinhibitor, beta-blockers and lipid lowering therapy, and they were free of ischemic events for 
28 days after the onset of acute STEMI. 
Variation of circulating stem cells enumerated by flow cytometry 
Circulating MSC (CD45-/CD34- cells) were significantly decreased in peripheral blood on day 7 
compared to day 3 (Figure 2 A). There was no difference between MSC level in STEMI patients 
and controls (219±46⋅103/ml) at any time point. Analysis for a range of subpopulations among 
the CD45-/CD34- cells identified significant variations for CD105+, CD31+, CD36+ and CD59+ 
cells indicating selective variations associated to STEMI (Table 2). The endothelial CD105 
(Endoglin) positive MSC cells decreased significantly on day 3 after onset of STEMI compared 
with baseline and control group (Figure 2 B, table 2, P<0.05 for all). Thereafter, circulating 
CD105+ MSC normalized on day 7 and again decreased to the minimum level on day 28. The 
circulating MSC cells with the endothelial marker CD31+ (PCAM-1) was initially decreased 
significantly and then gradually normalized the weeks after STEMI (Figure 2 C). Circulating 
CD34+ cells in patients with STEMI did not changed and they were not different from controls 
at any time point after STEMI (Figure 3 A). Circulating leukocyte only increased significantly 
 
on day1 compared with controls and then gradually decreased to the normal level (Figure 3 B, 
P<0.05). 
The SDF-1 receptor CXCR-4 was not included in the initial panel for CD45-/CD34- 

subpopulations. To verify that the receptor was present on the CD45-/CD34- cells we have 
additional measured it on CD45-/CD34- cells from 25 patients with STEMI treated with primary 
PCI the day after STEMI. We found 11.1+ 1.8⋅103 CXCR-4 cells/ml. 
MSC angiogenesis cell assay 
Cultured MSC appear fibroblastic and homogeneous in size and morphology by second culture 
passage (Figure 4 A). Twelve hours after seeding MSC on angiogenic culture plate, they 
differentiated into endothelial-like cells and formed tubes (Figure 4 B). Immunohistochemistry 
study showed von Willebrand factor positive cells localized in the endothelial tube formation 
(Figure 4 C) 
Plasma SDF-1, VEGF-A and FGF-2 
In patients with STEMI, plasma SDF-1 increased significantly from day 3 to day 28 with the 
peak on day 21 compared with day 1 (Figure 5 A, P<0.05 for all). Plasma VEGF-A tended to be 
reduced on day 1 compared with controls and gradually increased significantly to a maximum 
level on day 14 (244±49 pg/ml, P<0.05). Hereafter, VEGF-A level gradually decreased but still 
remained elevated day 28 compared with day 1 (P<0.05 for all, figure 5 B). Significant increases 
in plasma FGF-2 level in patients with STEMI were found from day 7 to day 28 with the peak on 
day 21 compared with day 1 (P<0.05 for all, figure 5 C). There was no relationship between left 
ventricular ejection fraction at the time of the acute infarction and plasma SDF-1, VEGF-A, 
FGF-2 and circulating stem cells levels at any time point after STEMI. Maximum MSC count 
did not correlate with maximum plasma SDF-1, VEGF-A and FGF-2 levels. 
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No correlation between any of the risk factors of the patients and circulating MSC or cytokines 
was found in any of the different time point after STEMI. In addition, in a multivariate analysis 
including all variables, we did not find a significant effect of serum maximum CK-MB level on 
maximum plasma SDF-1, VEGF-A and FGF-2 or maximum number of MSC in peripheral blood. 
Impact of infarct size on level of MSC and growth factors 
All of the patients had large infarctions in this study (Table 1). To investigate the influence of 
infarct size, 20 STEMI patients were divided into two groups according to their maximum serum 
CK-MB level using the median CK-MB level for the entire group as cut-off point (397mg/l); 
“large infarct“ group ≥397mg/l (n=11 CK-MB: 542±54mg /l) or “small infarct” group with 
CKMB<397mg/l (n=9 CK-MB: 169±37mg /l). In large infarct group, circulating MSC tended to 
fluctuate more and there was significantly fewer circulating MSC on day 7, when compared to 
day 1, day 3 and day 28 (Figure 6 A. P<0.05). Maximum plasma SDF-1 level was significantly 
lower in the large infarct group compared with the small infarct group (Figure 6 B, P<0.05), 
whereas no significant differences of plasma VEGF-A and FGF-2 levels were seen between the 
groups. 
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DISCUSSION 
The main findings of present study are the demonstration of acute and early changes in both 
circulating mesenchymal stem cell (MSC, CD45-/CD34-) and plasma stem cell homing and 
vascular growth factor levels in acute STEMI patients treated with primary PCI. 
MSC are of non-hematopoietic origin but also present in the bone marrow. They are 
CD34 and CD45 negative. These multipotent MSC can differentiate into endothelial cell and are 
involved in the development of new blood vessels. [13] Our in vitro studies demonstrated that the 
present human MSC could differentiate into endothelial cells positive for von Willebrandt factor, 
and that they contributed to endothelial tube formation. Studies have demonstrated that bone 
marrow-derived and exogenously administrated stem cells are localized to the peri-infarct region 
after myocardial infarction. [2] [9] [15] Therefore, the present demonstration of a decrease in 
circulating MSC within one week after STEMI might indicate enhanced recruitment of these 
MSC to the damaged myocardium. They may hereby co-operate with the increased level of 
angiogenic factors and be involved in new blood vessel formation during the subacute phase of 
STEMI. Therefore, the optimal time window of MSC-based therapy should be conducted during 
this period. It is well known that migration is essential for stem cells or progenitor cells to invade 
an ischemic tissue. SDF-1 is of great importance for mobilization of stem cells from bone 
marrow [24] and it also can enhance stem cell homing after myocardial infarction, caused by an 
upregulation of SDF-1 production in hypoxic tissue. [22] [25] To verify that the SDF-1 receptor 
CXCR4 was present on the chosen MSC in this study, we have additionally measured the 
CXCR4 receptor in 25 patients within 24 hours after an acute STEMI treated by primary PCI. 
We could demonstrate the CXCR4 receptor on a large proportion of the MSC cells. Therefore, 
the present increased plasma SDF-1 levels may represent a patho-physiologic relevant 
upregulation of a chemo-attractant for enhancing the recruitment of circulating stem cells or 
progenitor cells into the damaged myocardium after STEMI. [24] Patients with the large 
infarction had lower plasma SDF-1 levels than patients with smaller infarction. This is in 
agreement with animal study demonstrating initial decrease in serum SDF-1 caused by at 
trapping of SDF-1 in the peri-infarct area. [22] 
Moreover, the tendency to acute elevation of circulating MSC levels after STEMI in patients 
with a very large infarct (CK-MB≥397mg/l), followed by a significant reduction in the subacute 
phase indicated that myocardial infarct size might influence both the mobilization of MSC from 
bone marrow to peripheral blood and the homing of MSC in damaged myocardium. In addition, 
we found that MSC with the endothelial markers CD105 and CD31 both decreased significantly 
on day 3. The involvement of CD45-/CD34- CD105+ cells in vasculogenesis and microvascular 
development after STEMI is supported by the results demonstrating that human bone 
marrowderived CD45-/CD34- CD105+ cells are capable of differentiating into endothelial cells in 
vitro.[27] These findings might be interpreted as an increased mobilization and homing of MSC, 
with endothelial-building potential, from bone marrow into the damaged myocardium to be 
involved in vasuclogenesis. 
Inflammation is a well-known and important feature in the early phase of acute 
myocardial infarction. At occlusion site in coronary vessels and the microcirculation, 
inflammatory cells activation and neutrophil leucocytes induce endothelial dysfunction. Within 
infarcted myocardium, cytokines and inflammatory cells mediate the acute remodeling which 
initiates the wound repair process. MSC have a number of surface markers including CD106 and 
CD166, which can interact with T cells, and they can inhibit T cell proliferation and reduce the 
response of responder T cells to other stimulator cells in culture. [14] The changes of circulating 
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CD45-/CD34- CD106 and CD166+ cells one week after STEMI were not statistically significant. 
However, based on the changes of these two subpopulations of circulating MSC in the early 
phase of STEMI, we might hypothesize that a part of MSC from the bone marrow is involved in 
reducing local inflammatory response in damaged myocardium. They might have effects on 
myocardial healing after acute STEMI. In opposition, the number of circulating MSC expressing 
CD3 were significantly decreased at day one in the STEMI group compared with the control 
group. Only a 15% full recovery of this subtype of MSC in peripheral blood one month after 
STEMI was found. Inflammatory activity within coronary plaques and/or the myocardium may 
cause the consumption of circulating CD34-CD45- CD3+ cells. Thus, we can speculate whether 
circulating CD34-CD45- CD3+ cells might represent a cell population that could be a predictive 
biomarker for instability in patients with coronary artery disease. 
The homing of MSC to the ischemic myocardium may counteract pathologic remodeling 
after STEMI. However, the spontaneous mobilization of MSC from the bone marrow to the 
peripheral blood seems not be large enough to inhibit the well-known and clinical important 
remodeling process after myocardial infarction. 
We found unchanged circulating CD34+ levels within the first month after myocardial 
infarction. Thus, our results suggest that hematopoietic CD34+ cells are less important for the 
myocardial regeneration after myocardial infarction. This is in opposition to some studies 
demonstrating that CD34+ cells seem to be rapidly mobilized to colonize ischemic tissue area 
after myocardial infarction, where they potentially can differentiate into mature endothelial cells, 
involved in neovascularization. [3] [28] 
The increase of VEGF-A levels after acute STEMI in present study is in accordance with 
previous studies. [29] [30] VEGF-A peaked on day 14 and then gradually normalized implied 
that endogenous VEGF was continuously synthesized and secreted due to increased VEGF 
mRNA expression in response to the acute myocardial infarction. [31] Interestingly, decreased 
plasma VEGF level within the first 24 hours after STEMI was seen in our observation. These 
results are in disagreement with another study demonstrating unchanged VEGF. [32] However, 
this study included patients with a three times smaller infarction compared to the present study, 
which could explain the difference by a less infarct consumption of circulating VEGF.  
The different type of sample or the different antibodies of VEGF used might explain this 
discrepancy. Measurement of serum VEGF might cause some VEGF released from platelets when 
blood clots. [33] Furthermore, the present lower plasma VEGF level in the acute phase also might 
be due to an increased consumption of circulating VEGF for participating in angiogenesis in the 
infracted myocardium. Concomitant increase of FGF-2 peaked three weeks after STEMI. This 
prolonged increase in plasma VEGF-A and FGF-2 might stimulate a subacute angiogenic cascade 
in ischemic myocardium, lasting for a long period, and stimulate the development of coronary 
collateral circulation after STEMI. In patients with chronic coronary artery disease, a correlation 
between circulating endothelial progenitor cells and cardiac risk factor has been described [34]. 
We could not identify any correlation between the measured variable and risk factors in the present 
patients with an acute myocardial infarction. 
Some limitations of our study should be considered. We have no direct evidence that 
upregulated SDF-1, VEGF-A and FGF-2 induced angiogenesis in the infarcted myocardium of 
the AMI patients studied. Due to SDF-1 plasma levels are highly influenced by platelets, the 
differences with regard to the influence of anti-platelet/thrombosis treatment on SDF-1 levels 
therefore should cause caution in further study. Experimental studies are needed to investigate 
the localization and quantification of SDF-1, VEGF-A and bFGF mRNA in and around the 
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infarcted myocardium to clarify the pathophysiological roles of these factors in STEMI. Such 
information would help to explain the clinical significance of the plasma levels of SDF-1, 
VEGF-A and bFGF in patients with acute STEMI. 
In conclusion, patients with acute STEMI treated by primary PCI showed a decrease in 
circulating mesenchymal stem cells with endothelial characteristics. There was an increase in 
plasma SDF-1, which might be important for stem cell mobilization and homing within the first 
four weeks after the infarction. In the same period, the vascular growth factors, VEGF-A and 
FGF-2 increased. Based on the knowledge of these spontaneous sequential fluctuations in MSC 
and the increase in vascular growth factors levels after the STEMI, the optimal time point for an 
additional stem cell therapy should be three weeks after myocardial infarction to obtain the 
maximal effects by the stimulation of endogenous growth factors on delivered stem cells. 
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LEGENDS TO FIGURES 
Figure 1 
Flow cytometry identification and enumeration of circulating progenitor cells. A representative 
experiment shows the gating strategy (panel A) used to exclude platelets, erythrocytes, death 
cells, and debris. The panels B and C shows the gating strategy used to exclude hematopoietic 
cells expressing the CD45 (Gate R2 indicates CD45 negative MNC) and CD34 antigen. Bottom 
panels (D, E) define the acquisition gate used for sampling of data and further analysis of subsets 
(CD105 and CD31 positive). 
Figure 2 
Absolute numbers of circulating mesenchymal stem cell (MSC, CD45-/CD34-) (A) and the 
subtypes CD105+ MSC (B) and CD31+ MSC (C) in the first month after acute STEMI treated 
with primary PCI. *P<0.05 Day 7 versus Day 3. #P<0.05 Day 3 and Day 28 versus Day1. 
Figure 3 
Circulating CD34+ cells the first month after acute STEMI treated with primary PCI and in 
control subjects. 
Figure 4 
(A) CD45-/CD34-MSCs grewed in medium containing DMEM and 10% EMEA-FBS after the 
second culture passage, where they appear fibroblastic and homogeneous in size and morphology. 
(B) The potential of the MSCs to form blood vessels were tested by cultured on Matrigel for 12 
hours. The cells differentiated into endothelial-like cells and formed tubes. (C) The 
immunohistochemical verification of the endothelial von Willebrand factor in cells localized in 
the endothelial tube formation. Magnification: 10x. 
 
Figure 5 
Plasma SDF-1 (A), VEGF-A (B) and FGF-2 (C) levels one month after acute STEMI in patients 
treated with primary PCI and in control subjects. *P<0.05 versus day 1. 
Figure 6 
Circulating mesenchymal stem cell (MSC) (A) and maximum plasma SDF-1 (B) levels in 
patients with “small infarct” (CK-MB<397mg/l group) and “large infarct” (CK-MBε397 mg/l 
group). *P<0.05, #P<0.05 Day 7 versus Day 1, Day 3 and Day 28 in CK-MBε397 mg/l group. 
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Table 1 
Demographic and hemodynamic characteristics of the STEMI patients and control subjects. 
 
 
Data are indicated by mean±SE. IRCA indicates infarct related coronary artery. 
LAD indicates left anterior descending artery. LCX indicates left circumflex artery. 
 

RCA indicates right coronary artery. 
 
 
 
 
 

 STEMI 
(n=20) 

Controls 
(n=15) 

P-value 

Male/female 17/3 11/4 NS 

Age, years 58±3 55±2 NS 

Smokers n (%) 10(50) 3(20) NS 

Hypertension n (%) 7(35) 3(20) NS 

Diabetes mellitus n (%) 4(20) 1(5) NS 

Hyperlipidemia medication n (%) 19(95) 6(40) NS 

IRCA    

LAD 9 ─  

LCX 2 ─  

RCA 9 ─  

Max.CK-MB mg/L 372±53 ─  
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Table 2 
Analysis for a range of subpopulations among the CD45-/CD34- cells of the STEMI patients after onset and 
control subjects 

 

  Day 1 Day 3 Day 7 Day 28 Controls  

  (103/ml) (103/ml) (103/ml) (103/ml) (103/ml) 

CD105 (Endoglin) 4.96±1.27 *∆2.19±0.61 4.16±0.81 *∆1.45±0.57 4.91±1.32 

CD106 (VCAM-1) 0.53±0.28 0.55±0.19 0.33±0.13 0.09±0.06 0.55±0.28 

CD31 (PECAM-1) 9.95±2.1 *∆4.75±0.78 6.98±1.46 8.55±1.59 10.46±2.11 

CD133 ∆0.36±0.2 ∆0.09±0.06 ∆0.37±0.14 ∆0.19±0.15 2.38±0.73 

CD59 (Protectin) 5.02±3.49 3.38±2.28 ∆1.27±0.25 ∆1.51±0.37 4.79±1.16 

CD146 (MEL-CAM) 0.07±0.05 0.09±0.06 0.27±0.13 0.08±0.08 0.09±0.09 

CD36 (GPIIIb receptor) 13.98±4.86 8.89±1.36 ∆7.71±1.08 8.81±1.03 17.64±5.17 

CD73 (PI-linked) 1.82±0.52 1.26±0.22 0.88±0.11 1.65±0.31 1.72±0.47 

CD144 (Endothelial) 5.17±3.06 3.59±0.65 2.62±0.52 3.99±0.86 5.19±1.41 

CD166 (ALCAM) 0.76±0.27 0.55±0.21 0.74±0.13 0.54±0.15 0.91±0.33 

CD13 (APN) 0.44±0.12 0.33±0.11 0.41±0.16 0.19±0.1 0.67±0.27 

CD3 (T cell) ∆30.37±8.4 43.3±10.11 ∆23.43±6.66 35.61±7.21 51.88±13.4 

VEGFR-2 2.59±0.93 2.46±0.47 1.53±0.22 1.51±0.26 2.38±0.66 
 
 
Data are indicated by mean±SE. VCAM-1: Vascular cell adhesion molecule. PECAM-1: Platelet endothelial cell 
adhesion molecule. ALCAM: Activated leukocyte adhesion molecule. MEL-CAM: Melanoma cell adhesion 
molecule. APN: Aminopeptidase N. LPS: Lipopolysaccharide. VEGFR-2: Vascular endothelial growth factor-2.  
*P<0,05 versus day 1. ∆ P<0,05 versus control group.  
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