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Major adverse cardiovascular events (MACEs) negatively impact the cardiovascular prognosis of 45 
patients undergoing coronary angioplasty due to coronary ischemic injury. The extent of 46 
coronary damage and the mechanisms of vascular repair are factors influencing the future 47 
development of MACEs. Intrinsic vascular features like the plaque characteristics and coronary 48 
artery complexity have demonstrated prognostic information for MACEs. However, the use of 49 
intracoronary circulating biomarkers has been postulated as a convenient method for the early 50 
identification and prognosis of MACEs, as they more closely reflect dynamic mechanisms 51 
involving coronary damage and repair. Determination of coronary circulating biomarkers during 52 
angioplasty, such as the number of subpopulations of mononuclear progenitor cells (MPCs) as 53 
well as the concentration of soluble molecules reflecting inflammation, cell adhesion, and repair, 54 
allows for assessment of future developments and the prognosis of MACEs 6 months post 55 
coronary angioplasty. This method is highlighted by its translational nature and better 56 
performance than peripheral blood circulating biomarkers regarding prediction of MACEs and its 57 
effect on the cardiovascular prognosis, which may be applied for risk stratification of patients 58 
with coronary artery disease undergoing angioplasty.  59 
 60 
INTRODUCTION: 61 
Coronary angioplasty and stenting represent a salvage procedure for patients with coronary 62 
artery disease (CAD). However, major adverse cardiovascular events (MACEs), including 63 
cardiovascular death, myocardial infarction, coronary restenosis, and episodes of angina or 64 
decompensate heart failure, may occur months after coronary intervention, prompting 65 
unscheduled visits to the hospital. MACEs are common worldwide and their morbi-mortality is 66 
high1.  67 
 68 
Coronary ischemic injury induces early vascular response and reparative mechanisms involving 69 
mobilization of MPCs due to their differentiation ability and/or angio-reparative potential, as well 70 
as the production of soluble molecules like intercellular adhesion molecules (ICAMs), matrix 71 
metalloproteinases (MMPs), and reactive oxygen species, reflecting cell adhesion, tissue 72 
remodeling, and oxidative stress. Although intrinsic vascular features like plaque characteristics 73 
and coronary artery complexity have been used to predict MACEs, some studies have suggested 74 
that biomarkers related to the mechanisms of injury and repair occurring in the coronary 75 
endothelium could be very useful for the early identification and prognosis of cardiovascular 76 
events in patients with CAD submitted to coronary angioplasty2–5.  77 
 78 
Continuous interest in understanding the mechanisms underlying CAD injury and repair has 79 
motivated investigators to study intracoronary circulating biomarkers, because coronary 80 
sampling more closely reflects vascular damage and repair6. However, characterization of 81 
coronary biomarkers in human studies has been scarce7–9. Therefore, the purpose of the present 82 
study was to describe a method to determine the amount of coronary circulating MPCs and 83 
soluble molecules, reflecting both vascular injury and repair, and to show whether these 84 
biomarkers are associated with MACEs and the clinical prognosis of CAD patients that underwent 85 
coronary angioplasty. This method is based on the use of vascular-related, circulating MPCs and 86 
soluble molecules obtained by sampling locations closest to the vessel damage. It may also be 87 
useful for clinical studies for lower limb ischemia, stroke, vasculitis, venous thrombosis, and other 88 



   

injuries involving vascular injury and repair. 89 
 90 
PROTOCOL:  91 
 92 
This protocol meets the institutional guidelines from the human research Ethics Committee.  93 
 94 
1. Coronary angiography, ultrasound, and blood sampling 95 
           96 
1.1. Request baseline clinical and demographic information before coronary intervention. 97 
Collect the individual's data: age, sex, current smoking status, body mass index (BMI), high blood 98 
pressure, dyslipidemia, diabetes mellitus, medications, and the indication for current coronary 99 
angiography. 100 
 101 
1.2. Perform coronary angiography through heart catheterization using a radial approach. This 102 
procedure should be performed under a fluoroscopy guide in the hemodynamics room by expert 103 
cardiologists.  104 
 105 
NOTE: Identify evaluable vessels. For the present study, evaluable vessels were defined as 106 
arteries with sections larger than 1.5 mm and lumen stenosis of more than 50%.  107 
 108 
1.3. Advance the intravascular ultrasound catheter to the region of interest and record 109 
images. Use the appropriate software to locate and measure the smallest luminal area. 110 
 111 
1.4. Use a coronary catheter to collect 10 mL of blood from the closest location to the plaque.  112 
 113 
1.5. After patient discharge, schedule periodical medical evaluations to follow up study 114 
endpoints. If telephone contact is not possible or a physician visit is delayed for longer than 2 115 
months, request an authorized person (previously designed) to verify the study endpoints.  116 
 117 
NOTE: Consider any of the following a MACE: 1) cardiovascular death, 2) new myocardial 118 
infarction, 3) unstable angina prompting an unscheduled medical visit within 24 h, 4) stent 119 
restenosis as demonstrated by coronary angiography, 5) episodes of decompensated heart 120 
failure requiring clinical attention. 121 
 122 
2. Determination of circulating MPCs (Figure 2) 123 
 124 
2.1. Process the blood within 1 h from collection. Transfer 6 mL of the collected blood to a 125 
15 mL conical tube and dilute 1:1 (v/v) with 1x phosphate buffered saline (PBS), pH = 7.4.  126 
 127 
2.2. Add 2 mL of density gradient medium to three test tubes. Carefully transfer three equal 128 
volume aliquots of diluted blood into each test tube containing the density gradient medium. 129 
 130 
NOTE: The total volume of density gradient medium and diluted blood should not exceed three-131 
fourths of the test tube maximal capacity.  132 



   

 133 
2.3. Centrifuge at 1,800 x g, 4 °C for 30 min. Transfer the band at the interface between the 134 
layers into a new tube. Add 2 mL of PBS and centrifuge at 1,800 x g, 4 °C for 6 min. The pellet will 135 
contain the MPCs. 136 
 137 
2.4. Wash the pellet several times. Aspirate off the previous solution and gently resuspend 138 
the cell pellet in fresh PBS. For subsequent washes, centrifuge at 1,800 x g, 4 °C for 2 min. Repeat 139 
the process 6x.  140 
 141 

2.5. Resuspend the cell pellet in 1 mL of PBS. Mix 20 L of the cell suspension with 0.4% trypan 142 
blue, diluted 1:1 (v/v). Apply a drop to a hemocytometer and count the unstained cells under a 143 
light microscope. 144 
 145 
2.6. Proceed to MPCs determination. Label 5 mL flow cytometry tubes and aliquot out 1 x 106 146 
cells per tube. Prepare the corresponding isotype-matched control antibodies. Centrifuge at 147 
1,800 x g, 4 °C for 6 min and discard the supernatant. 148 
 149 

2.7. Add the primary antibody diluted in 100 L of an antibody incubation solution consisting 150 
of 1x PBS (pH = 7.4), 2 mM ethylenediaminetetraacetic acid (EDTA), and 0.05% bovine serum 151 
albumin (BSA). Resuspend for 10 s and incubate for 20 min at 4° C, light-protected. The protocol 152 
may be paused at this step by fixing the lymphocytes in 4% paraformaldehyde in PBS and storing 153 
samples up to 24 h at 4 °C. 154 
 155 
NOTE: The final concentrations of the primary antibodies used in the present protocol were CD45 156 
1:50, CD34 1:20, KDR 1:50, CD184 1:20, CD133 1:50.  157 
 158 

2.8. Centrifuge at 1,800 x g, 4 °C for 2 min and discard the supernatant. Resuspend in 500 L 159 
of 1x PBS (pH = 7.4), 2 mM EDTA. 160 
  161 
2.9. Perform flow cytometry analysis. Use isotype-matched control antibodies to set up the 162 
background staining. Then, select lymphocytes spread at the FSC/SSC plot, trying to exclude 163 
residual granulocytes, cellular debris, and other particles, which are usually located in the lower, 164 
left-distributed in the plot. Such distribution is considered as 100%.  165 
 166 
2.10. Use a gate containing a high number of cells with common immunophenotype CD45+ and 167 
CD34+. For double positive immunophenotypes, use a gate previously identifying CD45+, CD34+, 168 
with the addition of either KDR (VEGFR-2)+, CD133+, or CD184+. Identify the MPC subpopulations 169 
by their specific cell surface markers. Report as the percentage of gated events.  170 
 171 
2.11. Identify the main subpopulations of MPCs. In the present study the main 172 
immunophenotypes were CD45+CD34+CD133+, CD45+CD34+CD184+, CD45+CD34+CD133+CD184+, 173 
CD45+CD34+KDR+, CD45+CD34+KDR+CD133+, and CD45+CD34+KDR+CD184.  174 
 175 
NOTE: The cell surface markers used were CD45 (lymphocytes), CD34 (endothelial and/or 176 



   

vascular cells), KDR (VEGFR-2, membrane marker of endothelial cells), CD133 (endothelial 177 
progenitor cells), and CD184 (hematopoietic stem cells and endothelial cells). 178 
 179 
3. Determination of plasma soluble biomarkers 180 
 181 
3.1. Use an enzyme-linked immunosorbent assay (ELISA) to determine the concentration of 182 
SICAM-1 and MMP-9 (Figure 3, upper row). 183 
 184 
3.1.1. Centrifuge the blood samples at 3,000 x g, room temperature for 5 min and collect the 185 
plasma.  186 
  187 
3.1.2. Label the standards, sample tubes, and control tubes. Equilibrate the pre-coated wells in 188 
the assay plate by washing 2x with the washing buffer provided in the ELISA kit.  189 
 190 
3.1.3. Transfer the standards, samples, and controls to the wells. Seal and incubate at 37 °C for 191 
90 min.  192 
 193 
NOTE: Do not let the wells dry completely. 194 
 195 
3.1.4. Discard the contents and add the biotin-detection antibody. Seal and incubate at 37 °C 196 
for 60 min. 197 
 198 
3.1.5. Discard the contents and wash 3x. Seal the plaque and incubate sequentially with 199 
streptavidine working solution followed by tetramethylbenzidine substrate at 37 °C for 30 min, 200 
light-protected. Wash 3x between incubations. When the color develops, add the stop solution, 201 
and read the optical density absorbance in a microplate ELISA reader. 202 
 203 
3.2. Use an immuno-magnetic multiplexing assay to determine the concentration of tumor 204 

necrosis factor alpha (TNF) and interleukin 1 beta (IL-1) (Figure 3, lower row). 205 
 206 
3.2.1. Label the standards, sample tubes, and control tubes. 207 
 208 
3.2.2. Vortex the magnetic beads vials for 30 s. Transfer the bead suspension to appropriately 209 
sized tubes, and then to the wells in the multiplexing assay plate. Periodic vortexing avoids 210 
precipitation of the beads. 211 
 212 
3.2.3. Securely insert the hand-held magnetic plate washer. Wait 2 min for the beads to 213 
accumulate on the bottom of each well and quickly invert both the hand-held magnetic plate 214 
washer and plate assembly, over a sink or waste container. Remember to use the hand-held 215 
magnetic plate washer to maintain the beads inside the wells. 216 
 217 
3.2.4. Add 150 μL of wash buffer into each well and wait 30 s to allow the beads to accumulate 218 

on the bottom. Discard the contents as in step 3.2.3. Then, add 25 L of universal assay buffer 219 
(provided in the kit) followed by 25 μL of prepared standards, samples, and controls. 220 



   

 221 
3.2.5. Seal the plate and incubate for least 60 min at room temperature, light-protected, with 222 
constant shaking at 500 rpm. Alternatively, incubate overnight at 4 °C, light-protected, with 223 
constant shaking at 500 rpm if possible.  224 
 225 
3.2.6. Wash 2x by adding 150 μL of wash buffer and wait 30 s. Discard the contents by inserting 226 
the hand-held magnetic plate washer. Wait 2 min and invert over a sink or waste container. 227 
 228 
3.2.7. Incubate sequentially with 25 μL of detection antibody mixture followed by 25 μL of 229 
streptavidin-PE solution at room temperature for 30 min, sealed and light-protected, with 230 
constant shaking at 500 rpm. Wash 2x between incubations, as described in step 3.2.6.  231 
 232 
3.2.8. Obtain the readings. Add 120 μL of reading buffer. Seal the plate and incubate 5 min at 233 
room temperature, light-protected, with constant shaking at 500 rpm. Run the reading on a 234 
multiplexing assay reader. Adjust the reading parameters according to each analyte. 235 
 236 
REPRESENTATIVE RESULTS: 237 
Coronary, venous sinus, and peripheral blood were collected from 52 patients that underwent 238 
coronary angiography (Figure 1) and showed a high prevalence of hypertension and dyslipidemia. 239 
At the clinical follow-up, 11 (21.1%) MACEs occurred 6 months after coronary angiography: death 240 
(n = 1), angina requiring hospital attendance (n = 6), myocardial infarction (n = 2), and/or 241 
evidence of heart failure (n = 4).  242 
 243 
The baseline coronary concentration of most MPCs was significantly lower in patients who 244 
developed MACEs (Figure 4), with a larger decrease in MPC subpopulations CD34+CD133+ and 245 
CD45+CD34+CD133+CD184+. Likewise, patients who developed MACEs had an increased baseline 246 
in coronary amounts of sICAM-1 and lower MMP-9 (Table 1). 247 
 248 
Coronary MPCs (subpopulations CD45+CD34+CD133+ and CD45+CD34+CD133+CD184+) and sICAM-249 
1 (dichotomized by their median values) demonstrated prognostic ability for MACE-free survival 250 
(Figure 5).  251 
 252 
We further characterized the dynamics of soluble biomarkers under different conditions, 253 
because there is very little information regarding coronary blood determination. The expression 254 
of tumor necrosis factor alpha (TNFα) showed variations according to the time of measurement 255 
(pre- or post-angioplasty) and the location of coronary sampling based on a comparison of 256 
different lumen areas at same coronary artery using intravascular ultrasound (Figure 6).  257 
 258 
FIGURE AND TABLE LEGENDS:  259 
Figure 1: Coronary angiography and blood collection. The image shows heart catheterization 260 
using a radial approach, performed under a fluoroscopy guide in the hemodynamics room. 261 
Cardiology experts evaluate the coronary vessels during angiography and collect coronary blood 262 
from the closest location to the atheroma plaque and/or sinus blood through a heart catheter 263 
just before balloon angioplasty.  264 



   

 265 
Figure 2: Blood sample preparation and MPCs determination by flow cytometry. (A) Density 266 
gradient after blood centrifugation (blue arrow = lymphocyte band). (B) Collection of the 267 
lymphocyte phase. (C) Washes with 1x PBS. (D) Centrifugation. (E) Pellet formation at the bottom 268 
of the test tube. (F) Neubauer cell suspension load. (G) Lymphocyte cell count using light 269 
microscopy. (H) Determination of cell subpopulations by flow cytometry. 270 
 271 
Figure 3: Immunoassays to determine blood soluble mediators. Upper row: Enzyme-linked 272 
immunosorbent assay (ELISA). The image shows how information from the map samples 273 
(notebook) was transferred to the software to start the readings after sample preparation, 274 
antibody incubation, and washes. It also shows yellow color development, either in the standard 275 
wells (left columns in the plaque) or in the test samples (right columns in the plaque). Lower row: 276 
Immuno-magnetic multiplexing assay. After sample preparation, magnetic bead-antibody 277 
incubation, and washes, the sample information was transferred to the appropriate immuno-278 
magnetic multiplexing assay system reader software, and a typical standard curve is shown in the 279 
screen. 280 
 281 
Figure 4: Coronary circulating mononuclear progenitor cells (MPCs). The figure shows baseline 282 
%MPCs subpopulations. (A) Representative readings from flow cytometry. (B) Quantification of 283 
%MPCs subpopulations with flow cytometry, plotted according to the presentation of MACEs (*) 284 
= significant difference, with p < 0.05. This figure has been modified from Suárez-Cuenca et al.10. 285 
 286 
Figure 5: Coronary circulating cellular (MPCs), soluble biomarkers and prognosis. The figure 287 
shows baseline coronary blood amounts of (A) %MPCs subpopulations determined by flow 288 
cytometry and (B) plasma concentration of sICAM-1 determined by ELISA, both plotted according 289 
to the presentation of MACEs during the 6 month follow-up. The blue line indicates the number 290 
of individuals with risk values for each biomarker, such as lower %MPCs or higher sICAM-1. 291 
sICAM-1 = soluble intercellular adhesion molecule 1. This figure has been modified from Suárez-292 
Cuenca,  et al.10. 293 
 294 
Figure 6: Conditions determining variability of coronary circulating soluble biomarkers. The 295 
figure shows changes in the intracoronary concentration of tumor necrosis factor alpha (TNFα), 296 
according to the time of measurement (A: Pre-angioplasty or B: Post-angioplasty) as well as the 297 
location of coronary sampling (comparison between two coronary lumen diameters at a 3.5 mm 298 
cutoff, measured by intravascular ultrasound). (*) = p < 0.05 difference of biomarkers obtained 299 
pre- vs. post-angioplasty, and difference of sampling at locations of coronary lumen diameters 300 
≤3.5 mm vs. >3.5 mm. This figure has been modified from Suárez-Cuenca et al.11. 301 
 302 
Table 1: Baseline blood soluble biomarkers. (*) indicates p < 0.05 difference biomarkers from 303 
coronary blood vs. peripheral circulation. (**) indicates p < 0.05, without MACEs vs. with MACEs; 304 
one-tailed independent T-test. Abbreviations: sICAM-1 = soluble intercellular adhesion molecule 305 
1; IL-1β = interleukin 1 beta; MMP-9 = matrix metalloproteinase 9.  306 
 307 
DISCUSSION: 308 



   

Blood collection from the affected coronary artery may be difficult. Sometimes, the coronary 309 
artery is barely accessible. In this case, sampling from the venous sinus may be an alternative. 310 
We performed validation tests comparing circulating biomarkers in coronary artery vs. venous 311 
sinus, with no significant differences. However, the performance of circulating biomarkers was 312 
validated only for coronary sampling. Therefore, the performance of biomarkers obtained from 313 
the venous sinus remains to be explored. 314 
 315 
It is best to process the samples for MPCs within the first 3 h after blood collection. Therefore, 316 
good communication should be established between the cardiology team and the lab 317 
researchers. During MPCs isolation, care should be taken when depositing blood samples during 318 
density gradient preparation when washing the MPCs pellet. Finally, for convenience, we always 319 
transfer cells into a cytometry tube, add the primary antibodies, fix and store the cells overnight 320 
at 4 °C, and perform the flow cytometry reading the day after. Regarding the biomarker role of 321 
circulating MPCs, important efforts have been taken to standardize the most clinically useful 322 
immunophenotypes between progenitor cells12, but one limitation of the study may be the fact 323 
that specific subpopulations of circulating progenitor cells have not been fully characterized for 324 
all clinical scenarios within CAD or other vascular diseases. Therefore, different circulating 325 
progenitor cell subpopulations should be explored in each study. 326 
 327 
During the determination of soluble markers some general recommendations for ELISA and 328 
multiplexing assays include the use of a multichannel pipette, depositing solutions at the bottom 329 
of each well without touching the side walls, and avoiding the drying out of the wells during the 330 
assay. Always check the sample distribution in the plate, particularly for the multiplexing assay, 331 
to avoid precipitation of the magnetic beads by constant vortexing. Also, make sure to insert the 332 
bottom plate into the hand-held magnetic plate washer to maintain the magnetic beads inside 333 
the wells, otherwise the samples will be lost during the washes.  334 
 335 
We found that coronary circulating MPCs, mainly those from hematopoietic origin, as well as 336 
sICAM-1 and MMP-9, were outstanding biomarkers for prediction and prognosis of MACEs. This 337 
is consistent with the notion that inflammatory response and/or vascular damage mediators 338 
stimulate homing signals for MPC mobilization and recruitment, promoting local tissue repair4. 339 
Accordingly, we found variations in these biomarkers in several settings. Changes in relation to 340 
angioplasty and/or location of coronary sampling may be explained by the effect of the impact 341 
over the atheroma plaque during angioplasty, the size of the plaque, and the release of soluble 342 
mediators sequestered within the plaque into the coronary flow11. Increased IL-1β has been 343 
consistently involved in the development of the plaque and clinical complications13.  344 
 345 
To our knowledge, this is the first study prospectively evaluating the role of coronary circulating 346 
MPCs and soluble mediators of vascular injury and repair as prognostic biomarkers in a 347 
population with CAD submitted to coronary angioplasty, including characterization of changes 348 
related to angioplasty, location of coronary sampling, and comparison of coronary vs. peripheral 349 
sampling. We think that the method can be easily established in any hospital carrying out 350 
coronary angiography. However, one limitation is that we applied this methodology mainly in 351 
patients with chronic stable angina released from an emergency room department. 352 



   

 353 
Current traditional methods used for MACEs prediction or prognosis in CAD have moderate 354 
predictive ability. There has been an increasing amount of interest in finding novel biomarkers 355 
based on the pathophysiology mechanisms responsible for repair and regeneration occurring 356 
after CAD and angioplasty. Such biomarkers have shown similar or better predictive performance 357 
compared with traditional methods3–5,14,15. Thus, we think that the role of coronary circulating 358 
MPCs and soluble mediators in predicting the risk for MACEs will be explored further in future 359 
prospective studies. 360 
 361 
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Coronary

sICAM-1 (pg/mL) 17.7 ± 4.8

IL-1b(ng/mL) 1.2 ± 0.75

MMP-9 (pg/mL) 113 ± 59

Table 1. Baseline Blood Soluble Biomarkers

no MACEs (n = 32)

(*) indicates p<0.05 difference biomarkers from coronary blood vs. peripheral circulation. (**) indicates p<0.05,

w/o MACEs vs . MACEs; one-tail, independent T-test Abbreviatures: sICAM-1, soluble InterCellular Adhesion

Molecule 1; IL-1b, Interleukin 1 beta; MMP-9, Matrix Metalloproteinase 9.

Table 1 Click here to access/download;Table;Table 1.xlsx
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Peripheral Coronary Peripheral

17.9 ± 3.0 25.8 ± 9.9** 25.6 ± 9.7**

1.3 ± 0.94 1.2 ± 1.15 1.9 ± 2.02

208 ± 165 66 ± 18*/** 132 ± 73

Table 1. Baseline Blood Soluble Biomarkers

no MACEs (n = 32) MACEs (n = 20)

(*) indicates p<0.05 difference biomarkers from coronary blood vs. peripheral circulation. (**) indicates p<0.05,

w/o MACEs vs . MACEs; one-tail, independent T-test Abbreviatures: sICAM-1, soluble InterCellular Adhesion

Molecule 1; IL-1b, Interleukin 1 beta; MMP-9, Matrix Metalloproteinase 9.



Name of Reagent/ Equipment Company Catalog Number Comments/Description

BSA Roche 10735086001
Bovine Serum Albumin (BSA) as a buffering 

agent, stabilizer, standard and for blending.

Calibration Beads Miltenyi Biotec / MACS #130-093-607

MACQuant calibration beads are supplied in 

aqueous solution containing 0.05% sodium 

azide. 3.5 ml for up to 100 tests

CD133/1 (AC133)-PE Milteny Biotec / MACS #130-080-801
Antibody conjugated to R-Phycoerythrin in 

PBS/EDTA buffer

CD184 (CXCR4)-PE-VIO770 Miltenyi Biotec / MACS #130-103-798
Monoclonal, Isotype recombinant human IgG1, 

conjugated 

CD309 (VEGFR-2/KDR)-APC Miltenyi Biotec / MACS #130-093-601
Antibody conjugated to R-Phycoerythrin in 

PBS/EDTA buffer 

CD34-FITC Miltenyi Biotec / MACS #130-081-001
The monoclonal antibody clone AC136 detecs a 

class III epitope of the CD34

CD45- VioBlue Miltenyi Biotec / MACS #130-092-880 Monoclonal CD45 Antibody, human conjugated 

Conical Tubes Thermo SCIENTIFIC #339651 15ml conical centrifuge tubes

Cytometry Tubes FALCON  Corning Brand #352052
5 mL Polystyrene Round-Bottom Tube. 12x75 

style. Sterile.

EDTA BIO-RAD #161-0729
Heavy metals, (as Pb) <10ppm, Fe<0.01%, 

As<1ppm, Insolubles<0.005%

Improved Neubauer Without brand
Without catalog 

number

Hemocytometer for cell counting. (range 

0.1000mm, 0.0025mm2)

 K2 EDTA  Blood Collection Tubes BD Vacutainer #367863 Lilac plastic vacutainer tube (K2E) 10.8mg, 6 mL.

Lymphoprep Stemcell Technologies 01-63-12-002-A
Sterile and checked on the presence of 

endotoxins. Density: 1.077±0.001g/mL 

Paraformaldehyde SIGMA-ALDRICH #SZBF0920V Fixation of biological samples, (powder, 95%)

Pipette Transfer 1,3mL CRM Globe PF1016, PF1015
The transfer pipette is a tool that facilitates 

liquid transfer with greater accuracy.

Table of Materials Click here to access/download;Table of Materials;JoVE_Materials.xlsx

https://www.biocompare.com/9776-Antibodies/2107369-Mouse-AntiCD309-VEGFR2KDR-Monoclonal-Antibody-APC-Conjugated-Clone-ES820E6/
https://www.biocompare.com/9776-Antibodies/2107369-Mouse-AntiCD309-VEGFR2KDR-Monoclonal-Antibody-APC-Conjugated-Clone-ES820E6/
https://www.editorialmanager.com/jove/download.aspx?id=1118393&guid=b99c948c-3dba-43e6-87fa-c886f0d84298&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1118393&guid=b99c948c-3dba-43e6-87fa-c886f0d84298&scheme=1


Test Tubes KIMBLE CHASE 45060 13100 Heat-resistant test tubes. SIZE/CAP 13 x 100 mm
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RESPONSE TO COMMENTS FROM REVIEWERS (FORMAT COMMENTS) 3 

REVIEWER COMMENT RESPONSE AND ACTION(S) TAKEN 

 
Comment 1: 
Please take this opportunity to thoroughly proofread the 
manuscript to ensure that there are no spelling or 
grammar issues. 

 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: We have performed a thoroughly proofread of the manuscript, 
searching for spelling or grammar issues. 

 
Comment 2: 
The Abstract is over the 50 word limit. 
 

Response: We appreciate the reviewer’s comment.  

Actions: Abstract extension was limited to 49 words. 

 
Comment 3: 
Please do not use more than 1 note for each step. 
 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Only one note was used for each step, if a note was required. 

 
Comment 4: 
To film a step, all details need to be included. For 
example, in order to film “wash the pellet several times” 
in step 2.5, “Aspirate off previous solution and gently 
resuspend cell pellet in fresh PBS. For subsequent 
washes, centrifuge at 1800 x g, 4°C for 2 min and 
repeat the process during 6 times” also need to be 
highlighted. Please highlight fewer steps and highlight 
enough details for each highlighted step. 
 

 
 
Response: We appreciate the reviewer’s comment.  
 
Actions: Highlighted steps were edited to contain enough details, and 
fewer steps were considered.  

 
Comment 5: 
Step 3.2.1: Please write this step in the imperative 
tense. 
 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: the step 3.2.1 was re-written in imperative tense. 

 
Comment 6: 
After you make all changes, please ensure that the 
highlighted protocol steps are fewer than 2.75 pages 
including headings and spacing. 
 
 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Highlighted protocol steps (including headings and spacing) 
were checked to meet a limit of 2.75 pages.  

 
Comment 7: 
Unfortunately, there are a few sections of the 
manuscript that show significant overlap with previously 
published work. Though there may be a limited number 
of ways to describe a technique, please use original 
language throughout the manuscript. Please rewrite the 
note after step 1.2, step 2.6, step 3.1.7, step 3.1.12, 
step 3.2.4.2, step 3.2.4.3. 
 

 

Response: We appreciate the reviewer’s comment.  
 
Actions: Indicated steps and notes were re-written. Likewise, techniques 
were described again, using more common language, and more similar 
to other published works. 

 
 
 
 

Most Recent Rebuttal Letter, Cumulative Click here to access/download;Rebuttal Letter;JoVE Response
to Editors 3.docx

https://www.editorialmanager.com/jove/download.aspx?id=1118398&guid=4f97a066-19e5-4829-9fe3-9ae70140cace&scheme=1
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RESPONSE TO COMMENTS FROM REVIEWERS (FORMAT COMMENTS) 2 

REVIEWER COMMENT RESPONSE AND ACTION(S) TAKEN 

 
Comment 1: 
Please take this opportunity to thoroughly proofread the 
manuscript to ensure that there are no spelling or 
grammar issues. 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: We have performed a thoroughly proofread of the manuscript, 
searching for spelling or grammar issues. 

 

 
Comment 2: 
Please highlight complete sentences (not parts of 
sentences) for filming. 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Complete sentences were highlighted (text for filming) 

 
Comment 3: 
Please avoid long steps (more than 4 lines). 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Steps were reduced to ≤4 lines. 
 

 
Comment 4: 
Please use a single space between numerical values 
and their units. 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Numerical values and their units were edited to contain single 
space between them. 

 

 
Comment 5: 
Please use h, min, s for time units. 
 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: recommended abbreviations for time units were replaced. 

 

 
Comment 6: 
Please define all abbreviations before use. 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Abbreviations were defined before use. 

 

 
Comment 7: 
Please revise the text in Protocol to avoid the use of any 
personal pronouns (e.g., "we", "you", "our" etc.). 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Personal pronouns were deleted from protocol text. 

 
Comment 8: 
Unfortunately, there are a few sections of the 
manuscript that show significant overlap with previously 
published work. Though there may be a limited number 
of ways to describe a technique, please use original 
language throughout the manuscript. Please check the 
iThenticateReport attached to this email. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Techniques were described again, using more common 
language, and more similar to other published works. 
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RESPONSE TO COMMENTS FROM REVIEWERS 

REVIEWER COMMENT RESPONSE AND ACTION(S) TAKEN 

General Comment: 
Please submit each figure as a vector image file to 
ensure high resolution throughout production: (.psd, 
ai, .eps., .svg). Please ensure that the image is 1920 x 
1080 pixels or 300 dpi. Additionally, please upload tables 
as .xlsx files. 
 

 
Response: We appreciate the comment.  

Actions: Figures at 300 dpi were saved as .eps. Table was saved ad 
.xlsx file. 

 

 
Reviewer 1, Comment 1: 
Please take this opportunity to thoroughly proofread the 
manuscript to ensure that there are no spelling or 
grammar issues. The JoVE editor will not copy-edit your 
manuscript and any errors in the submitted revision may 
be present in the published version 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: We have performed a thoroughly proofread of the manuscript, 
searching for spelling or grammar issues. 

 

 
Reviewer 1, Comment 2: 
Figure 3: Please remove commercial language: 
MAGPIX 
 

 
Response: We appreciate the reviewer’s comment.  

Actions: Commercial name “MAGPIX” was deleted along all the text 
and modified for: Immuno-Magnetic Multiplexing Assay 

 
Reviewer 1, Comment 3: 
Figure 6: Please include a space between numbers and 
units. 3.5 mm instead of 3.5mm 

 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Figure 6 was modified. We inserted a space between numbers 
and units as follows: “3.5 mm“. 

 
Reviewer 1, Comment 4: 
Materials Table: Please sort alphabetically by material 
name. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Materials Table were alphabetically sorted by material name; 
as well as in Materials Table inserted at the end of the text. 
 

 
Reviewer 1, Comment 5: 
Please shorten the title to be more concise. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: The title was shorten, as recommended by reviewer. 
 
Old title: “Coronary Circulating Mononuclear Progenitor Cells and Soluble 
Biomarkers to Estimate Cardiovascular Prognosis after Coronary 
Angioplasty”. 
 
New Title: ”Coronary Progenitor Cells and Soluble Biomarkers in 
Cardiovascular Prognosis after Coronary Angioplasty”. 
 

 
Reviewer 1, Comment 6: 
JoVE cannot publish manuscripts containing commercial 
language. This includes trademark symbols (™), 
registered symbols (®), and company names before an 
instrument or reagent. Please remove all commercial 
language from your manuscript and use generic terms 
instead. All commercial products should be sufficiently 
referenced in the Table of Materials and Reagents. 
For example: Lymphoprep, MAGPIX, Luminex, etc. 
 
 
 
 
 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: All trademarks symbols, company names and any term 
containing a commercial implication was removed. 
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Reviewer 1, Comment 7: 
Please include an ethics statement before the numbered 
protocol steps, indicating that the protocol follows the 
guidelines of your institution’s human research ethics 
committee. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: The following statement: “This protocol meets institutional 
guidelines from human research Ethics Committee” has been included 
just below the subtitle “PROTOCOL:” 
 

 
Reviewer 1, Comment 8: 
Please highlight 2.75 pages or less of the Protocol 
(including headings and spacing) that identifies the 
essential steps of the protocol for the video, i.e., the 
steps that should be visualized to tell the most cohesive 
story of the Protocol. Remember that non-highlighted 
Protocol steps will remain in the manuscript, and 
therefore will still be available to the reader. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Essential steps of the protocol were highlighted. 

 
Reviewer 1, Comment 9: 
Please obtain explicit copyright permission to reuse any 
figures from a previous publication. Explicit permission 
can be expressed in the form of a letter from the editor 
or a link to the editorial policy that allows re-prints. 
Please upload this information as a .doc or .docx file to 
your Editorial Manager account. The Figure must be 
cited appropriately in the Figure Legend, i.e. “This figure 
has been modified from [citation].” 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Statements of copyright permission for reuse figure(s) from a 
previous publications are provided. 

 
Reviewer 1, Comment 10: 
As we are a methods journal, please revise the 
Discussion to explicitly cover the following in detail in 3-
6 paragraphs with citations. While some of these topics 
are discussed, please add some more depth. 
a) Critical steps within the protocol 
b) Any modifications and troubleshooting of the 
technique 
c) Any limitations of the technique 
d) The significance with respect to existing methods 
e) Any future applications of the technique 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Discussion was modified as shown below, and two references 
were added: 

 Schmidt-Lucke, C., Fichtlscherer, S., Aicher, A., Tschöpe, C., Schultheiss, 
H.P., Zeiher, A.M., et al. Quantification of circulating endothelial progenitor cells using 
the modified ISHAGE protocol. PLoS One. 5 (1), e13790 (2010). 

 Morales-Portano JD, Peraza-Zaldivar JÁ, Suárez-Cuenca JA, Aceves-Millán R, 
Amezcua-Gómez L, Ixcamparij-Rosales CH, et al. Echocardiographic measurements 
of epicardial adipose tissue and comparative ability to predict adverse cardiovascular 
outcomes in patients with coronary artery disease. International Journal of 
Cardiovascular Imaging. 34 (9), 1429-1437 (2018). 

 
 
“Blood collection from the affected coronary artery may show technical 
difficulties. Sometimes, coronary artery is little accessible and sampling 
from venous sinus may be an alternative. We performed validation tests 
comparing circulating biomarkers in coronary artery vs venous sinus, with 
no significant differences. However, clinical performance of circulating 
biomarkers was validated only for coronary sampling; therefore, 
performance of biomarkers obtained from venous sinus remains to be 
explored. 
 
After blood collection, sample processing for MPCs determination within 
the first 3-hours is recommended; therefore a good communication should 
be established between cardiology team and lab researchers. During 
MPCs isolation, careful should be paid in deposing blood samples through 
the walls during density gradient preparation, as well as delicate washes 
of MPCs pellet. Finally, for time-administration convenience, we always 
transfer cells into cytometry tube, add primary antibodies, fix and store 
cells overnight at 4°C; then perform Flow Cytometry Reading the day 
after. Regarding biomarker role of circulating MPCs, important efforts 
have been done to standardize most clinically useful immunophenotypes 
between progenitor cells12, but one limitation may be the lack of specific 
subpopulations of circulating progenitor cells fully characterized for all 
clinical scenarios within CAD or other vascular diseases. Therefore, 
different circulating progenitor cells subpopulations should be explored in 
each study. 
 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidt-Lucke%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fichtlscherer%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aicher%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsch%C3%B6pe%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schultheiss%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schultheiss%20HP%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeiher%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=21072182
https://www.ncbi.nlm.nih.gov/pubmed/21072182
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During determination of soluble markers some general recommendations 
for ELISA and Multiplexing assays include the use multichannel pipette, 
deposit solution at the bottom of each well without touching the side wall, 
and avoid the wells get completely dry during the assay. Always register 
sample distribution in the plaque, and particularly for Multiplexing assay 
avoid precipitation of magnetic beads by constant vortexing and insert the 
Bottom Plate into the Hand-Held Magnetic Plate Washer to maintain 
magnetic beads inside the wells; otherwise samples will be lost during 
washes.  
 
We found that coronary circulating MPCs, mainly those from 
hematopoietic origin, as well as sICAM-1 and MMP-9, were outstanding 
biomarkers that impacted prediction and prognosis of MACEs. This is 
consistent with the notion that inflammatory response and/or vascular 
damage mediators stimulate homing signals for MPC mobilization and 
recruitment, promoting local tissue repair4. Accordingly, we found 
variations of these biomarkers when measured under several possible 
settings. Changes in relation to angioplasty and/or location of coronary 
sampling may be explained by the effect of the impact over the atheroma 
plaque during angioplasty, the size of the plaque, and the release into 
coronary flow of soluble mediators sequestered within the plaque11. 
Consistently, increased IL-1β has been involved in the development of 
the plaque and clinical complications13.  
 
To our knowledge, this is the first study prospectively evaluating the role 
of coronary circulating MPCs and soluble mediators of vascular injury and 
repair as prognostic biomarkers in population with CAD submitted to 
coronary angioplasty, including characterization of changes related to 
angioplasty, location of coronary sampling and comparison of coronary vs 
peripheral sampling. We think that the method is feasible to establish in 
any hospital carrying out coronary angiography. However, one limitation 
is that we applied this methodology mainly in patients with chronic stable 
angina, out from an emergency room department. 
Current traditional methods used for MACEs prediction or prognosis in 
CAD own moderate predictive ability. There has been an increasing 
interest to study novel biomarkers based on pathophysiology 
mechanisms responsible for repair and regeneration occurring after CAD 
and angioplasty. Such biomarkers have shown similar or better clinical 
performance as compared with traditional methods3-5,14,15; then, we think 
that the role of coronary circulating MPCs and soluble mediators in 
staging risk for MACEs will be addressed in future prospective studies”. 
 

 
Reviewer 1, Comment 11: 
Please do not abbreviate journal titles in the references. 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Journal titles were re-written without abbreviations. 
 

  

 
Reviewer 2, Comment 1: 
Manuscript Summary: 
The manuscript describes a method for the evaluation of 
intracoronary circulation biomarkers for the early 
identification and prognosis of MACEs within 6 months 
from coronary angioplasty. In particular, the amount of 
subpopulations of Mononuclear Progenitor Cells as well 
as the concentration of soluble molecules reflecting 
inflammation, cell adhesion and repair, are evaluated 
after 10 ml coronary blood withdrawal. 
 
Major Concerns: 
- The main concern is that the authors' purpose is to 
explore the role of intracoronary circulating biomarkers 
rather than showing a method useful for patients' 
stratification. As JOVE is a methods journal, the 
suggestion is that authors show the efficacy of the 
protocol as a prerequisite for the method application, 
reorganizing the structure of the paper. 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: The purpose of the study was re-written as shown below.  
Introduction: “…Therefore, the purpose of the present study was to 
describe a method to determine the amount of coronary circulating MPCs 
and soluble molecules, both reflecting vascular injury and repair, and to 
show whether these biomarkers associated with MACEs and clinical 
prognosis of patients with CAD submitted to coronary angioplasty…”. 
 
Some results were eliminated, since these data didn´t support usefulness 
of the method to stratify cardiovascular risk: “…as well as variation in 
oxidative stress mediators, exclusively observed in peripheral circulation 
and not reflected in coronary circulation.” 
 
Likewise, discussion was significantly modified to focus on 
methodological issues, more than the results obtained. 
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Reviewer 2, Comment 2: 
Another concern is that it is not clear which soluble 
molecules are evaluated with ELISA and MAGPIX. 
 

Response: We appreciate the reviewer’s comment.  
 
Actions: In the section of methods, subtitles were modified as follows: 
“Enzyme-linked Immunosorbent Assay (ELISA) – Determination of 
SICAM-1 and MMP-9.”. 
 
“Immuno-Magnetic Multiplexing Assay (Figure 3, lower row) – 

Determination of TNF”. 
 

 
Reviewer 2, Comment 3: 
Minor Concerns: 
- Description of gating strategy for different 
subpopulations of MNCs is too little exhaustive. 
 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Gating strategy for subpopulation of MNCs was better 
described, as follows: 
“We use the following stragegy for cell subpopulation analysis; first, 
select lymphocytes spread, as determined by their size (FSC) and 
granularity (SSC) in the FSC/SSC plot, trying to exclude residual 
granulocytes, cellular debris and other particles, which are usually 
located in the lower, left distributed in the plot. Such distribution is 
considered as 100%. Then, to select further cell subpopulations, use a 
gate for high number of cells with common immunophenotype CD45+ 
and CD34+; then, for double positive immunophenotypes use a gate that 
identify previous CD45+, CD34+ immunophenotype with the addition of 
either KDR(VEGFR-2)+, CD133+ or CD184+. Corresponding isotype 
controls for each antibody were used for the initial setup…” 

 

 
 

 
 

 
Reviewer 2, Comment 4: 
- Some references need to be added regarding soluble 
biomarkers and MACEs (see, for instance, Samman 
Tahhan A, Hammadah M, Raad M, et 

al. Progenitor Cells and Clinical Outcomes in Patients 

With Acute Coronary Syndromes. Circ Res (United 

States), May 25 2018, 122(11) p1565-1575.) 

 
Response: We appreciate the reviewer’s comment.  
 
Actions: Reference was added: Samman Tahhan, A., Hammadah, 
M., Raad, M., Almuwaqqat, Z., Alkhoder, A., Sandesara, P.B., et al. 
Progenitor Cells and Clinical Outcomes in Patients With Acute Coronary 
Syndromes. Circulation Research. 122 (11), 1565-1575 (2018).  
 
And text in “discussion” was added and modified: 
“Coronary circulating MPCs, mainly those from hematopoietic origin, as 
well as sICAM-1 and MMP-9 were outstanding biomarkers that impacted 
prediction and prognosis of MACEs. This is consistent with the notion 
that inflammatory response and/or vascular damage mediators stimulate 
homing signals for MPC mobilization and recruitment, promoting local 
tissue repair4. Accordingly, we found variations of these biomarkers 
when measured under several possible settings…” 
 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Samman%20Tahhan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hammadah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hammadah%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raad%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Almuwaqqat%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alkhoder%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandesara%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=29514830
https://www.ncbi.nlm.nih.gov/pubmed/29514830
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Dear D. Suarez-Cuenca, 

Thank you for your email. I apologize for my delayed response to this. I suppose now it may be too late 
for my comment to be considered. 

Reuse and adaptation of the published figures is acceptable. Only the direct citation to your paper 
published with us is needed to satisfy the CC-BY license requirement. This can be retroactively added 
as a footnote, part of the description of the video, or in the video itself. 

Please don’t hesitate to contact us again if you have any other questions or concerns. 

Best, 

Jesse Olander 

Managing Editor, Journal of Cellular and Molecular Medicine 

Research Content Management 

Wiley 

111 River Street, Hoboken, NJ 07030, USA 

www.wiley.com, jolander@wiley.com 
 

Figure use permission Journal A Click here to access/download;Supplemental File (Figures,
Permissions, etc.);Authorization Use Figure Journal (1).docx

http://www.wiley.com/
mailto:jolander@wiley.com
https://www.editorialmanager.com/jove/download.aspx?id=1118394&guid=af978261-44c2-47dd-8536-4cb04b06af57&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1118394&guid=af978261-44c2-47dd-8536-4cb04b06af57&scheme=1


 
 
 
 
 
Regarding figure adapted, to be used in other manuscript. 
Article entitled: “Relation of Coronary Artery Lumen with 
Baseline, Post-angioplasty Coronary Circulating Pro-
Inflammatory Cytokines in Patients with Coronary Artery 
Disease”  
 

Authorization Figure Journal (2) Click here to access/download;Supplemental File (Figures,
Permissions, etc.);Authorization Use Figure Journal (2).docx

https://www.editorialmanager.com/jove/download.aspx?id=1118395&guid=75b29d5a-0af7-4e84-8fd9-738ebe63cea4&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1118395&guid=75b29d5a-0af7-4e84-8fd9-738ebe63cea4&scheme=1


Angiology Open Access 
 

0:34 (hace 12 
horas) 

  
 

 
 

Dear Dr. Juan A. Suárez-Cuenca, 
  
Greetings from Angiology: Open Access.. 
  
We thank you for your mail. 
  
To use the figures, you need to pay the charges to get the permission from the Journal. Kindly let us 
know to which Journal you are going to submit so that we will help you accordingly. 
  
Your quick response makes the process faster. 
  
Awaiting your response. 
  
With kind regards. 
Peddinti S 
Editorial Coordinator 
--------------------------------------------------------------------------------------------------------------------------------- 

Juan A. Suarez-Cuenca <suarej05@gmail.com> 
 

vie., 23 ago. 18:11 (hace 5 
días) 

  
 

para mí, angiology, angiology, Paul 

 
 

Dear Dr. Brad A. Bryan  
Editor-in-Chief Angiology Open Access 

Center of Excellence in Cancer Research, 
Paul Foster School of Medicine  

Texas Tech University, USA  
    
I hope this e-mail finds you well.  
Regarding our article already published in Angiology, Open Access, entitled:  “Relation of Coronary Artery 

Lumen with Baseline, Post-angioplasty Coronary Circulating Pro-Inflammatory Cytokines in Patients with Coronary 

Artery Disease”  
 
I let you know that our study reached a lot of visibility thanks to the publication in your renowned journal, which is 
of high acknowledge. I was invited to publish on this subject in a Video Journal, mainly devoted to describe useful 
methods used in biomedical research. Although we focused our Video Journal manuscript in the "step-by-step" 
description of our methods, there is a section of the manuscript where some results obtained with the detailed 
methods are requested. 
Therefore, I have prepared figures, which were adapted from the manuscript already published in your Journal. 
But before continue with the process of submittion to the video Journal, I want to make sure that there is no 
ethical or copyright issues that might be involved from this action; considering that citation acknowledge 
("adapted from...Angiology Open Access") was stated in the figure prepared for the manuscript to submit to the 
video Journal. 
 
I would appreciate your advice, and do not hesitate to let me know if any additional information or action is 
required. 
 
Warm regards, 
 
 
Dr. Juan A. Suárez-Cuenca 

 

https://www.longdom.org/editor/brad-a-bryan-10390
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Title of Article:  
 
Author(s):  
 
 
Item 1: The Author elects to have the Materials be made available (as described at 
http://www.jove.com/publish) via: 

 Standard Access   Open Access
 
Item 2: Please select one of the following items: 

 The Author is NOT a United States government employee. 

 The Author is a United States government employee and the Materials were prepared in the 
course of his or her duties as a United States government employee. 

 The Author is a United States government employee but the Materials were NOT prepared in the 
course of his or her duties as a United States government employee. 

 
ARTICLE AND VIDEO LICENSE AGREEMENT 

 
1. Defined Terms. As used in this Article and Video 
License Agreement, the following terms shall have the 
following meanings: “Agreement” means this Article and 
Video License Agreement; “Article” means the article 
specified on the last page of this Agreement, including any 
associated materials such as texts, figures, tables, artwork, 
abstracts, or summaries contained therein; “Author” 
means the author who is a signatory to this Agreement; 
“Collective Work” means a work, such as a periodical issue, 
anthology or encyclopedia, in which the Materials in their 
entirety in unmodified form, along with a number of other 
contributions, constituting separate and independent 
works in themselves, are assembled into a collective whole; 
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the 
terms and conditions of which can be found at: 
http://creativecommons.org/licenses/by-nc-
nd/3.0/legalcode; “Derivative Work” means a work based 
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement, 
dramatization, fictionalization, motion picture version, 
sound recording, art reproduction, abridgment, 
condensation, or any other form in which the Materials may 
be recast, transformed, or adapted; “Institution” means 
the institution, listed on the last page of this Agreement, by 
which the Author was employed at the time of the creation 
of the Materials; “JoVE” means MyJove Corporation, a 
Massachusetts corporation and the publisher of The Journal 
of Visualized Experiments; “Materials” means the Article 
and / or the Video; “Parties” means the Author and JoVE; 
“Video” means any video(s) made by the Author, alone or 
in conjunction with any other parties, or by JoVE or its 
affiliates or agents, individually or in collaboration with the 
Author or any other parties, incorporating all or any portion 

of the Article, and in which the Author may or may not 
appear. 
2. Background. The Author, who is the author of the 
Article, in order to ensure the dissemination and protection 
of the Article, desires to have the JoVE publish the Article 
and create and transmit videos based on the Article. In 
furtherance of such goals, the Parties desire to memorialize 
in this Agreement the respective rights of each Party in and 
to the Article and the Video. 
3. Grant of Rights in Article. In consideration of JoVE 
agreeing to publish the Article, the Author hereby grants to 
JoVE, subject to Sections 4 and 7 below, the exclusive, 
royalty-free, perpetual (for the full term of copyright in the 
Article, including any extensions thereto) license (a) to 
publish, reproduce, distribute, display and store the Article 
in all forms, formats and media whether now known or 
hereafter developed (including without limitation in print, 
digital and electronic form) throughout the world, (b) to 
translate the Article into other languages, create 
adaptations, summaries or extracts of the Article or other 
Derivative Works (including, without limitation, the Video) 
or Collective Works based on all or any portion of the Article 
and exercise all of the rights set forth in (a) above in such 
translations, adaptations, summaries, extracts, Derivative 
Works or Collective Works and(c) to license others to do any 
or all of the above. The foregoing rights may be exercised in 
all media and formats, whether now known or hereafter 
devised, and include the right to make such modifications 
as are technically necessary to exercise the rights in other 
media and formats. If the “Open Access” box has been 
checked in Item 1 above, JoVE and the Author hereby grant 
to the public all such rights in the Article as provided in, but 
subject to all limitations and requirements set forth in, the 
CRC License. 
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4. Retention of Rights in Article. Notwithstanding 
the exclusive license granted to JoVE in Section 3 above, the 
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or 
teaching classes, and to post a copy of the Article on the 
Institution’s website or the Author’s personal website, in 
each case provided that a link to the Article on the JoVE 
website is provided and notice of JoVE’s copyright in the 
Article is included. All non-copyright intellectual property 
rights in and to the Article, such as patent rights, shall 
remain with the Author. 
5. Grant of Rights in Video – Standard Access. This 
Section 5 applies if the “Standard Access” box has been 
checked in Item 1 above or if no box has been checked in 
Item 1 above. In consideration of JoVE agreeing to produce, 
display or otherwise assist with the Video, the Author 
hereby acknowledges and agrees that, Subject to Section 7 
below, JoVE is and shall be the sole and exclusive owner of 
all rights of any nature, including, without limitation, all 
copyrights, in and to the Video. To the extent that, by law, 
the Author is deemed, now or at any time in the future, to 
have any rights of any nature in or to the Video, the Author 
hereby disclaims all such rights and transfers all such rights 
to JoVE. 
6. Grant of Rights in Video – Open Access. This 
Section 6 applies only if the “Open Access” box has been 
checked in Item 1 above. In consideration of JoVE agreeing 
to produce, display or otherwise assist with the Video, the 
Author hereby grants to JoVE, subject to Section 7 below, 
the exclusive, royalty-free, perpetual (for the full term of 
copyright in the Article, including any extensions thereto) 
license (a) to publish, reproduce, distribute, display and 
store the Video in all forms, formats and media whether 
now known or hereafter developed (including without 
limitation in print, digital and electronic form) throughout 
the world, (b) to translate the Video into other languages, 
create adaptations, summaries or extracts of the Video or 
other Derivative Works or Collective Works based on all or 
any portion of the Video and exercise all of the rights set 
forth in (a) above in such translations, adaptations, 
summaries, extracts, Derivative Works or Collective Works 
and (c) to license others to do any or all of the above. The 
foregoing rights may be exercised in all media and formats, 
whether now known or hereafter devised, and include the 
right to make such modifications as are technically 
necessary to exercise the rights in other media and formats. 
For any Video to which this Section 6 is applicable, JoVE and 
the Author hereby grant to the public all such rights in the 
Video as provided in, but subject to all limitations and 
requirements set forth in, the CRC License. 
7. Government Employees. If the Author is a United 
States government employee and the Article was prepared 
in the course of his or her duties as a United States 
government employee, as indicated in Item 2 above, and 
any of the licenses or grants granted by the Author 
hereunder exceed the scope of the 17 U.S.C. 403, then the 
rights granted hereunder shall be limited to the maximum 

rights permitted under such statute. In such case, all 
provisions contained herein that are not in conflict with 
such statute shall remain in full force and effect, and all 
provisions contained herein that do so conflict shall be 
deemed to be amended so as to provide to JoVE the 
maximum rights permissible within such statute. 
8. Protection of the Work. The Author(s) authorize 
JoVE to take steps in the Author(s) name and on their behalf 
if JoVE believes some third party could be infringing or 
might infringe the copyright of either the Author’s Article 
and/or Video. 
9. Likeness, Privacy, Personality. The Author hereby 
grants JoVE the right to use the Author’s name, voice, 
likeness, picture, photograph, image, biography and 
performance in any way, commercial or otherwise, in 
connection with the Materials and the sale, promotion and 
distribution thereof. The Author hereby waives any and all 
rights he or she may have, relating to his or her appearance 
in the Video or otherwise relating to the Materials, under 
all applicable privacy, likeness, personality or similar laws. 
10. Author Warranties. The Author represents and 
warrants that the Article is original, that it has not been 
published, that the copyright interest is owned by the 
Author (or, if more than one author is listed at the beginning 
of this Agreement, by such authors collectively) and has not 
been assigned, licensed, or otherwise transferred to any 
other party. The Author represents and warrants that the 
author(s) listed at the top of this Agreement are the only 
authors of the Materials. If more than one author is listed 
at the top of this Agreement and if any such author has not 
entered into a separate Article and Video License 
Agreement with JoVE relating to the Materials, the Author 
represents and warrants that the Author has been 
authorized by each of the other such authors to execute this 
Agreement on his or her behalf and to bind him or her with 
respect to the terms of this Agreement as if each of them 
had been a party hereto as an Author. The Author warrants 
that the use, reproduction, distribution, public or private 
performance or display, and/or modification of all or any 
portion of the Materials does not and will not violate, 
infringe and/or misappropriate the patent, trademark, 
intellectual property or other rights of any third party. The 
Author represents and warrants that it has and will 
continue to comply with all government, institutional and 
other regulations, including, without limitation all 
institutional, laboratory, hospital, ethical, human and 
animal treatment, privacy, and all other rules, regulations, 
laws, procedures or guidelines, applicable to the Materials, 
and that all research involving human and animal subjects 
has been approved by the Author's relevant institutional 
review board. 
11. JoVE Discretion. If the Author requests the 
assistance of JoVE in producing the Video in the Author’s 
facility, the Author shall ensure that the presence of JoVE 
employees, agents or independent contractors is in 
accordance with the relevant regulations of the Author's 
institution. If more than one author is listed at the 
beginning of this Agreement, JoVE may, in its sole 
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discretion, elect not take any action with respect to the 
Article until such time as it has received complete, executed 
Article and Video License Agreements from each such 
author. JoVE reserves the right, in its absolute and sole 
discretion and without giving any reason therefore, to 
accept or decline any work submitted to JoVE. JoVE and its 
employees, agents and independent contractors shall have 
full, unfettered access to the facilities of the Author or of 
the Author’s institution as necessary to make the Video, 
whether actually published or not. JoVE has sole discretion 
as to the method of making and publishing the Materials, 
including, without limitation, to all decisions regarding 
editing, lighting, filming, timing of publication, if any, 
length, quality, content and the like.  
12. Indemnification. The Author agrees to indemnify 
JoVE and/or its successors and assigns from and against any 
and all claims, costs, and expenses, including attorney’s 
fees, arising out of any breach of any warranty or other 
representations contained herein. The Author further 
agrees to indemnify and hold harmless JoVE from and 
against any and all claims, costs, and expenses, including 
attorney’s fees, resulting from the breach by the Author of 
any representation or warranty contained herein or from 
allegations or instances of violation of intellectual property 
rights, damage to the Author’s or the Author’s institution’s 
facilities, fraud, libel, defamation, research, equipment, 
experiments, property damage, personal injury, violations 
of institutional, laboratory, hospital, ethical, human and 
animal treatment, privacy or other rules, regulations, laws, 
procedures or guidelines, liabilities and other losses or 
damages related in any way to the submission of work to 
JoVE, making of videos by JoVE, or publication in JoVE or 
elsewhere by JoVE. The Author shall be responsible for, and 
shall hold JoVE harmless from, damages caused by lack of 
sterilization, lack of cleanliness or by contamination due to 

the making of a video by JoVE its employees, agents or 
independent contractors. All sterilization, cleanliness or 
decontamination procedures shall be solely the 
responsibility of the Author and shall be undertaken at the 
Author’s expense. All indemnifications provided herein 
shall include JoVE’s attorney’s fees and costs related to said 
losses or damages. Such indemnification and holding 
harmless shall include such losses or damages incurred by, 
or in connection with, acts or omissions of JoVE, its 
employees, agents or independent contractors. 
13. Fees. To cover the cost incurred for publication, 
JoVE must receive payment before production and 
publication the Materials. Payment is due in 21 days of 
invoice. Should the Materials not be published due to an 
editorial or production decision, these funds will be 
returned to the Author. Withdrawal by the Author of any 
submitted Materials after final peer review approval will 
result in a US$1,200 fee to cover pre-production expenses 
incurred by JoVE. If payment is not received by the 
completion of filming, production and publication of the 
Materials will be suspended until payment is received. 
14. Transfer, Governing Law. This Agreement may be 
assigned by JoVE and shall inure to the benefits of any of 
JoVE’s successors and assignees. This Agreement shall be 
governed and construed by the internal laws of the 
Commonwealth of Massachusetts without giving effect to 
any conflict of law provision thereunder. This Agreement 
may be executed in counterparts, each of which shall be 
deemed an original, but all of which together shall be 
deemed to me one and the same agreement. A signed copy 
of this Agreement delivered by facsimile, e-mail or other 
means of electronic transmission shall be deemed to have 
the same legal effect as delivery of an original signed copy 
of this Agreement.
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