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Abstract 

Background and Aim: Adipose tissue provides an abundant source of stromal vascular 

fraction cells that can give rise to multipotent adipose-derived stromal cells. The aim of this 

study was to isolate and evaluate the cell population of human adipose stromal vascular 

fraction.  

Methods: In this laboratory-experimental study adipose tissues were obtained from 10 healthy 

patients (30 to 58 years) and maintained in standard condition. After enzymatic isolation, 

viability of stromal vascular fraction cells and surface antigens of cells were evaluated by flow 

cytometry.   

Results: The prepared umbilical cord derived mesenchymal stem cells were successfully 

differentiated to osteocytes.  

Conclusion: We have shown that umbilical cord derived mesenchymal stem cells have 

potential to differentiate to osteocytes; therefore, their application in bone tissue repair is 

predictable. 
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Introduction 
The stromal vascular fraction (SVF) derived from adipose tissue is a dynamic and 

heterogeneous cell population and it contains mesenchymal stem/stromal-like cells, 

preadipocytes, endothelial progenitor cells, and pericytes. SVF is acquired from fat tissue after 

a minimal lipoaspiration procedure. SVF is an attractive therapeutic option given that the 

harvesting method is safe and the cells are readily available in large quantities. SVF cells 

demonstrate regenerative potential in damage tissues and organs through paracrine and 

differentiation mechanisms. [1]–[3] Studies have shown that adipose-derived stromal vascular 

fraction cells have different surface antigens.[4]-[6] The components of the stromal vascular 

fraction are a combination of positive and negative markers. For example, a set of markers 

related to endothelial cells, including CD31, CD144, VEGFr2, and Von willebrand, are 

positive. [7],[8] Currently, clinical applications of stromal vascular fraction for treatment of 

various diseases are promising. These new studies are related to wounds, vascular ischemia, 

bone repair, chondrogenic tissue defects and cardiovascular damage. Stromal vascular fraction 

cells are relatively easy and quick to obtain in large quantities without the need for processing 

or cell culture. [9],[10] The aim of this study is to isolate and evaluate viability of SVF cells 

after isolation and CD markers in order to determine the types of cells present in stromal 

vascular fraction of human adipose tissue. 
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Materials and Methods 
Samples were obtained from adipose tissue of 10 healthy women (30 to 58 years) by liposuction 

method and maintained in standard condition.The samples were transferred to the tissue culture 

department. The adipose tissue was transferred from the syringes to the Falcon tube. After 

centrifugation (1200 RPM and 5 minutes), and removing of supernatant, collagenase was added 

and the samples were incubated for 2 hours. Then, the enzyme activity was neutralized by 

adding equal volume of 10% culture media and was pipetted for 5 minutes. After centrifugation 

(1200 rpm, 5 min), the supernatant was removed and added to 1CC of cell pellets of culture 

medium. 

For evaluating the CD markers and determining the cell population, samples were transferred 

to flow cytometry laboratory. Seven tubes were prepared and different antibodies were 

evaluated by flow cytometry. 
 

Results 
Flow cytometry analysis showed that human adipose stromal vascular fraction cells were 

positive for CD16, CD34, CD73, CD29, CD105, CD31 and CD45 markers and negative for 

CD3, CD19 and CD38 markers. This analysis indicated that the cells were isolated from the 

human adipose tissue stromal vascular fraction were composed of a variety of cells including 

stem cells, peri-adipocytes, endothelial cells and macrophages. 

 

Discussion 
The SVF cells play an important role in regenerative medicine. [11],[12] There is no unique 

marker for the detection of stromal vascular fraction components. Therefore, it has been 

suggested to use multicolor detection with fluorochrome antibodies for surface antigens. [13] 

Recent studies has been suggested that in the isolation protocol, dead cells should be restricted 

and viability should be more than 70%. [3] As in the present study, cell viability was more than 

98%. In accordance with the principles and methods used in this study, previous studies have 

also used immunophenotyping and surface markers to evaluate adipose tissue derived-stromal 

vascular fraction cells. Results of this study showed that adipose stromal vascular fraction cells 

were positive for CD16, CD34, CD73, CD29, CD105, CD31 and CD45 markers and negative 

for CD3, CD19 and CD38 markers. In fact, based on previous studies [14], CD34, CD29, and 

CD105 markers were positive due to the presence of adipose-derived stem cells. Also, CD31 

marker was positive due to the presence of endothelial cells, CD45 and CD34 markers were 

positive due to the presence of periadipocyte cells. On the other hand, CD73 and CD90 markers 

were positive due to the presence of macrophage cells. Since CD3 and CD19 were negative, 

so the sample was also negative for T and B cells. 

 

Conclusion 
We have shown that human umbilical cord is one of the major sources of mesenchymal stem 

cells, which can be differentiate to osteocytes, according to which, their application in bone 

tissue repair is predictable. 
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