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[Abstract] Objective To establish an in vitro culture method for vascular stem cells derived from the posterior vena cava of
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rats, providing suitable seed cells for studies in vascular regenerative medicine. Methods The posterior vena cava was aseptically
isolated from 1-month-old Sprague Dawley rats. Primary cells were cultured by enzymatic digestion combined with tissue explant
adherence method, which were subsequently expanded and purified through differential digestion and low-density passaging. Cell
growth was continuously observed and recorded throughout the culture period. Passage 8 (P8) target cells were analyzed via flow
cytometry for the expression levels of surface markers CD90, CD73, CD4S, CD44, CD34, CD29, and CDI11b/c. Adipogenic,
osteogenic, and chondrogenic differentiation potentials were assessed through induction, followed by Oil Red O, Alizarin Red, and
Alcian Blue staining, respectively. A scratch assay was performed to evaluate cell migration rate, and a tube formation assay was
conducted to assess tubulogenesis. Results Under inverted microscopy, fibroblast-like cells were observed migrating from venous
tissue explants 3 days after primary culture, with cell clones appearing by day 4. Between days S and 8, cell clusters gradually expanded,
fused, and exhibited monolayer growth. During passaging, cells proliferated rapidly, requiring subculturing every 2~3 days. By P8,
cells exhibited a homogeneous, typical fibroblast-like spindle morphology without signs of senescence or abnormal differentiation. P8
cells highly expressed mesenchymal markers CD90 (99.50+0.10)%, CD73 (97.40+0.61)%, CD44 (96.23£0.60)%, and CD29 (99.43+
0.06)%, while showing low expression of hematopoietic/endothelial markers CD45 (1.76+0.25)%, CD34 (0.87+0.41)%, and CD11b/
c (1.57£0.38)% . Following induction, lipid droplets, calcium nodules, and cartilage spheroids were observed in adipogenic,
osteogenic, and chondrogenic cultures, respectively, with corresponding positive staining results. Scratch wounds healed completely
within 24 hours, indicating efficient migration, and cells formed temporally stable tube-like structures on Matrigel. Conclusion

Venous-derived vascular stem cells of rat were successfully isolated and expanded, with mesenchymal stem cell characteristics, robust

migratory ability, and tube-forming capacity, suitable for vascular regenerative medicine research in venous diseases.
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Fig.1 Observation of growth characteristics for primary and P1-P8 posterior vena cava-derived vascular stem cells (PVC-VSCs) of rat
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Fig.2 Flow cytometry analysis of surface markers in P8 posterior vena cava-derived vascular stem cells (PVC-VSCs) of rat
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Fig.3 Adipogenic, osteogenic, and chondrogenic differentiation of P8 posterior vena cava-derived vascular stem cells (PVC-VSCs) of rat
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Fig.4 Migration assay and tube formation assay of P8 posterior vena cava-derived vascular stem cells (PVC-VSCs) of rat
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