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Abstract 

Bovine Mesenteric Artery Seeded by Endothelial Progenitor Cell (EPC) and 

Mesenchymal Stem Cell (MSC) as a Tissue Engineering for Small Vascular Conduit 

(an experimental study) 

 

 

Background. A small-diameter vascular graft (<6 cm) is a gold standard for bypass coronary 

surgery and peripheral artery surgery but there is some limitation for this autologous graft. 

Tissue-engineered vascular graft (TEVG) is one of the promising solutions. 

Objective. To develop a small diameter vascular graft from the bovine mesenteric artery in 

combination with Endothelial Progenitor Cell (EPC) and Mesenchymal Stem Cell (MSC). 

Methods. The research was designed as an in vitro experiment, with a vascular scaffold as a 

subject. This research was conducted completely randomized and had several stages. First, the 

vascular scaffold was harvested from bovine vascular. Then, the seeding process was done with 

2 stem cells (EPC and MSC). Lastly, each of the vascular implant benefits was analyzed. 

Results. Acellular vascular graft which had been seeded with MSC and EPC expressed CD90+ 

and CD34+, 7,67±2,260 and 8,50±2,492 respectively compared to acellular (control) 

2,00±1,414 (p<0,05). Compared to the acellular group, there is a significantly higher 

expression of collagen type 1, collagen type 4, and elastin in both EPC and MSC. But no 

significant difference in both EPC and MSC (p<0,05). There is a significantly higher 

expression of eNOS in EPC (7.33±1.86) and MSC (5,17±1,169) (p<0,05) compared to the 

acellular group. From tensile strength and burst pressure examination, showed that EPC and 

MSC-seeded scaffolds are stronger than acellular counterparts (p<0,05).  

Conclusions. Acellular vascular graft which was seeded with EPC or MSC stem cells had the 

potency to be a small diameter tissue engineered vascular graft. 

 

Keywords: Tissue Engineered Vascular Graft, Endothelial Progenitor Cell, Mesenchymal 
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Flt-1             : FMS-like tyrosine kinase receptor 1 

G-CSF          : Granulocyte-colony stimulating factor 

HABL          : Hemangioblast 

HLA-DR       : Human Leukocyte Antigen- DR isotype 

HMDS          : Hexamethyldisilazane 

HS                : Heparin Sulfat 

HSCs            : Hematopoietic Stem Cells 

HUCPVCs   : Human Umbilical Cord Perivasuclar Cells 

HUV            : Human Umbilical Vein 

IH                 : Intimal Hyperplasia 

ISO               : International Organization for Standardization 

ISCT            : International Society for Cellular Therapy 

iPSC                : Induced Pluripotent Stem Cell 

LDL                 : Low Density Lipoprotein 

MHC               : Major Histocompabillity Complex 

MHC-II           : Major Histocompabillity Complex-II  

MMP-9            : Matriks metalloproteinase-9 

MTT                : 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide 

MSC                : Mesenchymal Stem Cell  

MVB               : Mesenteric vein bioprosthesis 

mKitL              : Membrane Kit ligand 

mRNA             : Messenger Ribonucleic Acid 

NBCS             : Newborn calf serum 

NBT                : Nitro blue Tetrazolium Chloride 

NO                  : Nitric Oxide 

PBS                 : Phosphate buffer saline  

PCL                : poly-Ɛ-caprolactone 

PDGF             : Platelet-derived growth factor 

PDGF-B        : Platelet derived growth factor subunit B 

PECAM-1        : Platelet and endothelial cell adhesion molecule 1 

PET                 : Polyethylene terephthalate 

PEUU             : Poly (EsterUrethane)Urea 

PGI2               : Prostacyclin (PGI2 

PLLA             : Poly-L-lactide 

PPFC              : Parallel-plate Flow Chamber 

PTFE              : Polytetrafluoroethylene 

RPMI             : Roswell Park Memorial Media Institute 

SDS                : Sodium Dodecyl Sulphate 

SEM               : Scanning electrone microscope  

SCF                : Stem Cell Factor 

SDF- 1α         : Stromal cell derived factor 
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sKitL               : Soluble Kit Ligan 

SIS                 : Small Intestine Submucosa  

SMC                : Smooth Muscle Cell 

SS                    : Shear Stress 

TEVG             : Tissue Engineered Vascular Graft 

TGFb              : Tumor growth factor 

TNF-α             : Tumor necrosis factor-alpha 

TGF-β             : Tumor necrosis factor-beta 

TxA2               : Thromboxane A2 (TxA2)   

UC                   : Umbilical cord 

UTS                 : Ultimate tensile strength 

VEGF              : Vascular Endothelial Growth Factor 

VEGFR2          : Vascular Endothelial Growth Factor 2 

Vezf1               : Vascular Endothelial Zinc Finger 1  

VSMCs            : Vascular smooth muscle cells 

vWF                : von Willebrand factor 

vWF Flk-1       : von Willebrand factor Kinase Domain Receptor 
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