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SUMMARY: 23 
In this report, we describe a double-spin method for preparing activated platelet-rich plasma 24 
(PRP). Using autologous thrombin, human adipose-derived stem cells (hASCs) were cultured. 25 
Activated PRP was shown to promote proliferation of hASCs. 26 
 27 
ABSTRACT: 28 
Activated platelet-rich plasma (PRP) prepared from whole blood via centrifugation demonstrated 29 
a proliferation-stimulating effect in several kinds of cultured cells, implying a possible use in 30 
regenerative medicine. Here, a double-spin method was used to prepare PRP from whole blood. 31 
PRP was further activated by autologous thrombin. The platelet count was measured in the 32 
activated PRP and the proliferation-stimulating effect in human adipose-derived stem cells 33 
(hASCs) was examined. The resulting platelet count was 11.5-times higher in PRP than in whole 34 
blood plasma. The proliferation of hASCs was markedly enhanced by incubation with 1% PRP. 35 
The described method can be used to reproducibly prepare PRP with a high concentration of 36 
platelets. PRP prepared by this method markedly promotes proliferation of hASCs. 37 
 38 
INTRODUCTION: 39 
Activated platelet-rich plasma (PRP) is prepared by centrifugation of whole blood and is shown 40 
to contain platelets well above baseline levels1. Autologous RPP has been widely used in surgical 41 
treatment, including wound healing2, bone injury3, and aesthetic surgeries4,5. After activation of 42 
platelets in PRP, the α-granules present in platelets release several growth factors, such as 43 
platelet-derived growth factor (PDGF), epidermal growth factor (EGF), insulin-like growth factors 44 
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(IGFs), transforming growth factor beta (TGF-β), vascular endothelial growth factor (VEGF), and 45 
others1,6,7. These growth factors play an important role in cell proliferation8, migration9, and 46 
differentiation9. 47 
 48 
To date, several studies have reported the proliferation-stimulating effect of PRP in different 49 
kinds of cells10-16. One of these cell types is human adipose-derived stem cells (hASCs); hASCs 50 
exist in human adipose tissue and can be easily collected in large numbers. The regenerative 51 
effect of hASCs further suggests a potential use in clinical applications8. Our previous studies 52 
reported that compared to non-activated PRP, activated PRP had a marked proliferative effect 53 
on hASCs and human dermal fibroblasts (hDFs)8. In addition, we reported that PRP promotes the 54 
proliferation of hDFs through an ERK1/2 signaling pathway17. Recently, we also reported that PRP 55 
promotes the proliferation of hASCs through the ERK1/2, JNK and Akt signaling pathways18. In 56 
hASCs, PRP plays an important role as a supplement that promotes proliferation. Knowledge 57 
about the effect of PRP on hASCs will help the development of large-scale culture methods and 58 
enable further studies on the mechanism of proliferation in hASCs.  59 
 60 
In this report, we introduce and describe a method for preparing PRP from whole blood using 61 
centrifugation. This method uses the double spin method to easily prepare a stable sample of 62 
PRP. To assess the biological function of PRP, we measured concentrated platelet counts and the 63 
concentration of several proliferation factors. We also confirmed the growth stimulatory effect 64 
by using the prepared PRP for culturing hASCs. 65 
 66 
PROTOCOL: 67 
 68 
The study was approved by the Ethics Review Board of Kansai Medical University in accordance 69 
with the ethical guidelines of the Helsinki Declaration of 1975. All specimens were collected and 70 
used with informed consent from the donors. 71 
 72 
1. Preparation 73 
 74 
1.1. After obtaining informed consent, take blood from healthy adult donors. Here, blood was 75 
collected from four male blood donors between the ages of 28-38. 76 
 77 
1.1.1. Recommend donors to drink 500 mL of water 6 h before blood collection.  78 
 79 
NOTE: The reference ranges for hemoglobin (Hb), red blood cell (RBC) count, and platelet (PL) 80 
concentration in healthy adults are described by Vajpayee19. In order to be suitable for blood 81 
donation, the donor’s blood analysis is required to be within these ranges. 82 
 83 
2. Blood collection 84 
 85 
2.1. Have the blood donors sit during the procedure.  86 
 87 
2.1. Wear gloves. Fasten a tourniquet on the donor’s upper arm while the donor makes a fist. 88 



   

   
 

 89 
2.2. Once a suitable vein is found, sterilize the skin twice with 70% alcohol and insert the needle. 90 
 91 
2.3. Use a 21 G syringe to collect blood. Do not loosen the tourniquet during the blood draw.  92 
 93 
2.3.1. Use an 8.5 mL blood collection tube to collect the blood. Observe the state of the blood in 94 
the tube and change to a new tube as soon as the blood flow slows down. 95 
 96 
2.3.2. Collect a sufficient amount of blood to make the PRP. Collect four tubes of anticoagulated 97 
blood with a total volume of 34 mL. Invert the tubes 10 times to mix the blood with the 98 
anticoagulant.  99 
 100 
2.3.3. Use a 10 mL serum blood collection tube (see Table of Materials) without anticoagulant 101 
to collect blood for making the activator (see Step 4). Collect 10 mL of non-anticoagulant blood. 102 
 103 
3. Double-spin method to make PRP 104 
 105 
3.1. Take 40 μL of anticoagulated whole blood for the platelet count. Use filtered pipette tips to 106 
protect the pipette from blood contamination. 107 
 108 
3.1. Centrifuge the anticoagulated whole blood for 7 min at 450 x g and room temperature. This 109 
is the first spin to obtain layered blood samples. The upper layer is the plasma fraction, the middle 110 
layer is the thin buffy boat, and the bottom-most layer consists of red blood cells.  111 
 112 
3.2. Use a marker to make a line at 2 mm below the buffy coat.  113 
 114 
3.3. Use a 20 mL syringe with a long cannula to collect the plasma just to the 2 mm mark below 115 
the buffy coat. The yellow plasma with buffy coat contains platelets, leukocytes, and some 116 
erythrocytes. Collect the plasma from two tubes into a serum blood collection tube. Combine the 117 
contents of 4 tubes into 2 tubes for a total volume of 16 mL of plasma collected. 118 
 119 
3.4. Centrifuge the plasma with the buffy coat for 5 min at 1,600 x g and room temperature. This 120 
is the second spin. The supernatant of the layered blood samples is platelet-poor plasma (PPP).  121 
 122 
3.5. Use a 20 mL syringe with a long cannula to transfer the PPP to a 50 mL serum blood collection 123 
tube containing 1 mL of liquid as a measure. Platelets that accumulated in the thrombocyte pellet 124 
in the remaining 1 mL plasma were used as the PRP. The total volume of PRP collected was 2 mL. 125 
 126 
3.6. Vortex the PRP in each tube and then pool into one tube (total 2 mL). 127 
 128 
3.7. Take 400 µL of the PRP for a platelet count.  129 

 130 
3.8. Aliquot the PRP into several 1.5 mL tubes, containing approximately 400 µL in each tube. 131 
There is a total of four tubes. Approximately 500 µL PRP per tube is recommended. 132 



   

   
 

 133 
4. Prepare the activator 134 
 135 
4.1. Allow the 10 mL of blood without anticoagulant in a serum blood collection tube (step 2.3.3) 136 
to sit for 30 min at room temperature. 137 
 138 
4.1. Centrifuge the blood sample without anticoagulant for 8 min at 2,015 x g and room 139 
temperature in a laboratory centrifuge.  140 
 141 
4.2. Collect the supernatant as autologous thrombin.  142 
 143 
4.3. Mix 0.5 M CaCl2 and autologous thrombin in a 1:1 (v/v) ratio as an activator. For example, 144 
500 µL of CaCl2 was mixed with 500 µL of autologous thrombin. Make a total volume of 1 mL of 145 
the activator. 146 
 147 
5. PRP activation 148 
 149 
5.1. Mix PRP and the activator in a 10:1 (v/v) ratio. Mix 400 µL of PRP with 40 µL of the activator 150 
in each 1.5 mL tube, and then incubate for 10 min at room temperature. This is activated PRP in 151 
a coagulated form. 152 
 153 
6. Storage of PRP 154 
 155 
6.1. Centrifuge activated PRP at 9,000 x g for 10 min in a 4 °C laboratory centrifuge. 156 
 157 
6.2. Collect the supernatant via pipette into a proper volume syringe.  158 
 159 
6.3. Filter the supernatant through a 0.22 µm membrane. 160 
 161 
6.4. Store the final PRP at −80 °C until use. 162 
 163 
7. Measurement of platelet concentrations and growth factor levels  164 
 165 
7.1. Count the platelet number in whole plasma and PRP using an automated hematology system 166 
(see Table of Materials). 167 
 168 
7.2. Analyze concentrations of PDGF-BB, IGF, and EGF levels in whole plasma and activated PRP 169 
using commercially available ELISA kits (see Table of Materials). 170 
 171 
8. Cell proliferation assay 172 
 173 
8.1. Isolate hASCs using a previously described method18.  174 
 175 
8.1.1. Seed hASCs at a density of 1.0 x 104 cells/well in 24-well culture plates and incubate in 176 



   

   
 

DMEM containing 10% FBS and antibiotics overnight at 37 °C. Use hASCs from passages 7-9 in 177 
experiments. 178 
 179 
8.2. Replace cell media with serum-free DMEM. After 6 h, add PRP at the designated 180 
concentrations and incubate further for 48 h at 37 °C. 181 
 182 
8.3. Incubate with WST-8 solution (see Table of Materials) for 1 h at 37 °C. Read absorbance at 183 
450 nm with a multi-well plate reader.  184 
 185 
8.4. Construct a standard curve: Seed hASCs at densities of 0, 6,250, 12,500, 25,000, 50,000, and 186 
100,000 cells/well in 24-well plates in DMEM with 10% FBS for 3 h. Read the absorbance at 450 187 
nm after incubation with WST-8 solution for 1 h at 37 °C 188 

 189 
8.4.1.  Draw the standard curve by plotting the number of cells versus the A450 nm. 190 
 191 
8.5. Estimate the number of hASCs from the absorbance based on the standard curve. 192 
 193 
REPRESENTATIVE RESULTS: 194 
Enriched concentrations of platelet and PDGF-BB in PRP  195 
Concentrations of platelets and PDGF-BB in PRP increased 11.5-fold and 25.9-fold, respectively, 196 
as high as those in whole plasma. However, the concentrations of EGF in PRP were not changed 197 
and IGF was only 70% of that of whole plasma (Table 1). The experiments were replicated four 198 
times by the double-spin method. 199 
 200 
Enhanced proliferation of hASCs by PRP stimulation 201 
Cell proliferation was increased by treatment with 0.2% PRP (P < 0.05 vs control), and to a greater 202 
extent with 1% PRP (P < 0.05 vs control and P < 0.05 vs 0.2% PRP). Figure 1A demonstrates that 203 
proliferation of hASCs was stimulated by PRP in a dose-dependent manner. The enhanced 204 
proliferation of hASCs by PRP stimulation was confirmed by phase-contrast microscopy (Figure 205 
1B). Data were provided as the mean value ± standard deviation (SD). The Mann–Whitney U test 206 
was used to evaluate differences among groups. P < 0.05 was considered statistically significant. 207 
 208 
FIGURE LEGENDS 209 
Figure 1: Enhanced proliferation of hASCs by PRP stimulation. Cells were incubated with PRP in 210 
serum-free DMEM for 48 h. Cell proliferation was determined with WST-8 by reading the 211 
absorbance at 450 nm. (A) PRP stimulated hASC proliferation in a dose-dependent manner (n = 212 
4). *P < 0.05. (B) Phase-contrast micrographs showing an increased growth of hASCs by 213 
stimulation with PRP. 214 
 215 
Table 1: Platelet concentrations and growth factor levels in the serum and PRP. Concentrations 216 
of platelets and PDGF-BB in PRP were 205.3 ± 34.8 x 1010/L and 38.8 ± 0.8 ng/mL, which increased 217 
11.5-fold and 25.9-fold, respectively, as high as those in whole plasma. However, the 218 
concentrations of EGF in PRP were not changed and IGF was only 70% of that of whole plasma. 219 
 220 



   

   
 

DISCUSSION: 221 
After PRP activation, several growth factors, such as PDGF, EGF, IGF, TGF-β, and VEGF1,6,7 222 
"activate" cells and tissues of wounds promoting wound healing20,21. In the case of cosmetic 223 
reconstruction surgery, activated cells have been shown to induce healing and improve 224 
aesthetics22,23. Alternatively, human adipose-derived stem cells can be used without PRP 225 
stimulation in aesthetic and reconstructive fields24-26. PRP can also be combined with insulin in 226 
culture, favoring chondrogenic and osteogenic differentiation of human adipose-derived stem 227 
cells in three-dimensional collagen scaffolds27. 228 
 229 
PRP can be prepared using different methods, depending on the institution or physician. The 230 
issues observed in PRP preparation include use of PRP without activation and low platelet 231 
concentrations. The main goal of PRP preparation is collecting as many platelets as possible from 232 
blood samples of individual patients. In this way, cytokines can be extracted after activation in 233 
order to observe the effect on cells and wounded areas. 234 
 235 
An important factor in PRP preparation is the concentration of platelets in the collected whole 236 
blood. Two centrifugation methods, the single spin and double spin methods, are used for PRP 237 
preparation. Centrifugation is specified by the number of rotations (centrifugal gravity) and 238 
centrifugal time (minutes). Generally, 900–3200 rotations/min as the number of rotations and 239 
6–18 min as the centrifugal time have been reported. PRP preparation using the double spin 240 
yields a platelet concentration that is enhanced 4–7.9-fold4,28,29 over the baseline concentration. 241 
Thus, the double spin method yields higher platelet concentrations than the single spin method. 242 
Marx recommended the double spin method due to the increased platelet yield and efficacy as 243 
the single spin method cannot effectively separate and concentrate platelets for clinical 244 
treatments28. We also recommend the double spin method and have used the method for in vivo 245 
studies and clinical applications9,30-33. 246 
 247 
In the double spin method, red blood cell and plasma layers are separated during the first 248 
centrifugation. Platelets exist between these two layers (in the buffy coat: containing white blood 249 
cells and platelets). We applied suction to collect the contents of this layer (until 2-3 mm below 250 
this layer) and transferred it to another test tube. This layer was subsequently separated by a 251 
second centrifugation into a yellow layer, mainly consisting of plasma, separating an upper white 252 
blood cell layer (PPP), and a lower red layer (PRP) containing concentrated platelets. 253 
 254 
The single spin method has the advantage of easier, more rapid automation. However, the 255 
reported concentration rate at the present stage for the single spin method is 359%, which 256 
indicates that it can only concentrate platelets to approximately 3.38%34. Although the double 257 
spin method has disadvantages of requiring more time and effort due to two centrifugation steps, 258 
it can prepare platelets with a higher concentration rate than the single spin method. 259 
 260 
Measurement of platelets and growth factors in PRP is important to assess the effects of their 261 
concentration from whole blood8,35. After preparing PRP by several methods from several blood 262 
samples from a single person, Castelioa et al.35 concluded that comparisons of platelet and 263 
growth factor concentrations were necessary to assess each PRP preparation. Kushida et al.31 264 



   

   
 

collected whole blood from a single donor to prepare PRP using seven different commercial PRP 265 
separation systems and then to compare platelets and growth factor concentrations. There are 266 
two types of commercial separation systems: one uses a fully automated centrifugal separator, 267 
while the other requires centrifugation of manually collected platelet fractions. The 268 
representative centrifugal separator used in the double spin method is described by Kushida et 269 
al.31. The advantage of this system is greater uniformity due to reduced potential for technical 270 
errors and ease of PRP preparation. The main disadvantages are the high costs for the kit and the 271 
centrifugal separator. 272 
 273 
The PRP preparation method introduced in this report is a double spin method that yields a high 274 
platelet concentration. An additional advantage of this method is that less expensive equipment 275 
is required including readily available syringes, blood-collecting vessels, and a common 276 
centrifugal separator. 277 
 278 
Upon adding autologous thrombin and calcium chloride to activate PRP, α granules in platelets 279 
release high concentrations of PDGF, TGF-β, EGF, and VEGF. Kakudo et al.8,9 reported that they 280 
prepared PRP by the same double spin methods as described here, and then added autologous 281 
thrombin and calcium chloride to activate PRP. Kakudo et al.8 also reported that the amount of 282 
PDGF and TGF-β1 released when PRP was activated in the same manner was markedly higher 283 
than those in whole blood or pre-activated PRP. 284 
  285 
When adding PRP into cultured cells, including adipose stem cells, the following three methods 286 
were important: 1) Use the double spin method to prepare PRP with high platelet concentrations; 287 
2) Activate PRP to obtain PRP with high growth factor concentrations; 3) Before adding PRP, 288 
thoroughly remove debris by strong centrifugation and/or filtration. This paper presents a useful 289 
PRP preparation method that adheres to the three conditions above and can quickly and 290 
economically obtain activated PRP that will amplify adipose stem cells. 291 
 292 
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Platelets (x 10
10

/L) PDGF-BB (ng/mL) EGF (pg/mL) IGF-I (ng/mL)

Plasma 17.92 ± 1.4 1.5 ± 0.1 537 ± 7 224 ± 4

PRP 205.3 ± 34.8 38.8 ± 0.8 640 ± 21 147 ± 3

Ratio (PRP/Plasma) 11.5 25.9 1.2 0.7
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Name of Material/ Equipment Company

20 mL Syringe, Terumo syringe lock type Terumo, Tokyo, Japan.

50 mL Tube, Polypropylene Conical Tube Corning, NY, USA.

Automated Hematology System Sysmex Corp., Tokyo, Japan

Blood Collection Needle, SafeTouch PSV set with luer adapter, 21 G x 3/4” Nipro, Osaka, Japan.

Blood Collection Tube, ACD Solution A Blood Collection Tube, 8.5 mL BD Vacutainer, NJ, USA.

Blood Collection Tube, Serum Blood Collection Tube/monovette, 10 mL BD Vacutainer, NJ, USA.

Calcium Chloride, 1 mEq/ mL, Otsuka Pharmaceutical Factory, Tokushima, Japan.

Cannula, BS non-bevel needle, 18 G (1.2 mm) x 75 mm BS Medical, Tokyo, Japan.

Cell Counting Kit-8 Dojindo Molecular Technologies, Kumamoto, Japan

Centrifuge Kokusan, Tokyo, Japan.

Centrifuge Eppendorf, Hamburg, Germany.

EnSpire 2300 Multilabel Reader PerkinElmer, Inc., Waltham, MA, USA

Filter Unit Merck Millipore, Co. Cork, Ireland.

Human EGF Quantikine ELISA Kit R&D Systems, Minneapolis, MN, USA

Human IGF-I Quantikine ELISA Kit R&D Systems, Minneapolis, MN, USA

Human PDGF-BB Quantikine ELISA Kit R&D Systems, Minneapolis, MN, USA

Pipette Tip, ART 1000 Reach Barrier Tip Thermo Scientific, MA, USA.

Pipette, Nichipet EXII 100-1000 μL Nichiryo, Saitama, Japan.

Sterling Nitrile Power-Free Exam Gloves Kimberly-Clark

Yamazen Alcohol for Disinfection Yamazen Pharmaceutical, Osaka, Japan.
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Dear Journal of Visualized Experiments Editorial Office, review editor: 

 

Thank you for your letter and comments concerning our manuscript entitled: “Method of 

Preparing Activated Platelet-Rich Plasma for Culturing of Human Adipose-Derived Stem 

Cells” by Lai, Kakudo, Morimoto, Ma and Kusumoto. We have considered the comments 

carefully and made revisions that we hope will meet with your approval. We look forward 

to the publication of our manuscript in the Journal of Visualized Experiments. 

 

Our responses to the editorial comments are as follows: 

 

• Comment 1: I have tried to fix some of the grammatical errors, but from the protocol 

onwards these were too numerous to fix (almost every sentence needs fixing). Please 

employ a professional language editing service; several statements are impossible to 

understand. JoVE will not copyedit for you. 

→We consult International Science Editing ( http://www.internationalscienceediting.com ) 

for editing this manuscript. 

 

• Comment 2: Line 108. How is counting performed? 

→We described the platelet counting in Line 167: 7.1. Count platelet number in whole plasma 

and PRP using an automated hematology system (see table of materials). 

 

• Comment 3: Line 111. At what temperature? 

→If it is without special instructions, the centrifugation are all under room temperature. 

 

• Comment 4: Line 117. Long needle? Mention gauge 

→We described the Long Cannula in the Table of Materials. Cannula, BS non-bevel needle, 18G 

(1.2mm) x 75mm. 

 

• Comment 5: Line 117. Please clarify: some RBCs are also collected, correct? 

→Yes, during this step, some RBCs are also collected. 

 

• Comment 6: Line 122. At what temperature? 

→Same with Comment 3, it is under room temperature. 

 

• Comment 7: Line 125. Unclear what is meant and what is being done here. 

→As described in the manuscript, “Platelets that accumulated in the thrombocyte pellet in 1 mL 

plasma remained were used as PRP”. The “Serum Blood Collection Tube containing 1 mL liquid” 

Rebuttal Letter Click here to access/download;Rebuttal Letter;response
letter.docx
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is used as a measure.  

  The schematic diagram is as follows. 

 

• Comment 8: Line 126. Gauge? 

→Same with Comment 4, the Long Cannula was described in the Table of Materials. Cannula, 

BS non-bevel needle, 18G (1.2mm) x 75mm. 

 

• Comment 9: Line 126. Is this tube empty? 

→Yes, the 50 mL tube is empty. 

 

• Comment 10: Line 127. Unclear why 1 mL 

→Because the platelets are accumulated in the lower part of the layered plasma. Depend on 

different protocols, the platelets collection methods are different. Thus, we decide 1 mL of 

plasma in the bottom need to be collected. 

 

• Comment 11: Line 132. How is counting performed? 

→As we described in Line 167~168, “7.1. Count platelet number in whole plasma and PRP using 

an automated hematology system (see table of materials).” 

 

• Comment 12: Line 134. Here you say 400, then a few words later you say 500. Which is 

it? 

→Blood collected for prepare PRP this time are not sufficient for 500 μL per tube, thus we 

describe 400 μL this time. Still, 500 μL PRP per tube is recommended. 

 

• Comment 13: Line 139. Cannot comprehend. 

→This sentence means, use a Serum Blood Collection Tube to collect 10 mL non-anticoagulant 

whole blood. 

 

• Comment 14: Line 142. At what temperature? 

→Same with Comment 3, it is under room temperature. 

 

Plasma containing
thrombocyte pellet

Platelet-rich Plasma (PRP)

disposal

1 ml remain
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• Comment 15: Line 157.? 

→It is a typing mistake, the sentence should be “6.1. Spin activated PRP at 9000 × g for 10 min, 

in a 4 °C laboratory centrifuge.” 

 

• Comment 16: Line 159. Mention needle gauge. 

→This step, we use pipette to collect supernatant to a syringe chamber. We didn’t use the 

needle. 

 

• Comment 17: Line 175. What is the source of the cells? Please add to the table of 

materials. 

→We isolate hASCs from human adipose tissue that obtained by plastic surgery. The isolation 

method was described previously[1]. 

 

• Comment 18: Line 175. Mention culture temperature, humidity, CO2 etc 

→hASCs were cultured in 37℃, CO2 0.5%, humidity as normal. 

 

• Comment 19: Line 179. What are the concentrations? 

→The concentration of PRP are 0.2% and 1%, that was described in Line 206~207 of Result 

Section. 

 

• Comment 20: Line 182. Do you remove the DMEM+PRP before added WST-8? 

→We direct add WST-8 reagent without remove the DMEM+PRP. 

 

• Comment 21: Line 187. Replace the product name with a generic alternative. 

→As you suggested, we change “Cell Counting Kit-8” into “WST-8”. 

 

• Comment 22: Line 202. Please provide this as an excel file. Table 1 appears to have 2 

tables. These should be Table 1 and Table 2. 

→Actually, there is just one table. We correct this table and submit a excel file also. 

 

• Comment 23: Line 207. Provide fig 1 as an individual figure fie. All panels must be labeled 

and presented on a single page. 

→As suggested, we combined Fig 1A & 1B into a single file, and labeled them on a single page. 

 

• Comment 24: Line 215. Define the error bars. 
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→/ 

 

• Comment 25: Line 219. Add legends for the tables. 

→？？？ 

 

• Comment 26: Line 241. Please supply machine-independent relative centrifugal force (g) 

values instead. 

→These speeds are used in previous studies. We don't have enough information to convert 

them into the centrifugal gravity. 

 

• Comment 27: Line 257. Remove commercial names 

→These contents are cited from previous studies about different commercial PRP separation 

system. Thus, we use the commercial names as it was. 

 

• Comment 28: Line 272. Remove commercial names. They can be listed in the table of 

materials instead. 

→Same with Comment 26, these contents are cited from previous studies about different 

commercial PRP separation system. Thus, we use the commercial names as it was. 

 

• Comment 29: Line 273. Add citation number 

→As suggest, we add the citation number. 

 

we are looking forward to your reply. 

 

Best regards, 

 

Sincerely yours, 

Natsuko Kakudo, M.D., Ph.D. 

Department of Plastic and Reconstructive Surgery,  

Kansai Medical University 

2-5-1 Shin-machi, Hirakata, 

Osaka 573-1010, Japan. 

E-mail: kakudon@hirakata.kmu.ac.jp 

 

  

mailto:kakudon@hirakata.kmu.ac.jp


5 

Reference 

1. Lai F, Kakudo N, Morimoto N, Taketani S, Hara T, Ogawa T, Kusumoto K: Platelet-rich 

plasma enhances the proliferation of human adipose stem cells through multiple 

signaling pathways. Stem Cell Res Ther 2018, 9:107. 


